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THE POWER PLANTS AT NIAGARA FALLS. 

The recent convention of the Canadian Electrical Association 
at Niagara Falls, Ontario, created an opportunity for describing 
the large hydroelectric plants there and called attention again 
to the remarkable work going on. No other place in the world 
offers anything like it, for there are there not only the largest 
hydroelectric plants ever constructed, but there are five such 
plants, all of magnificent proportions, construcicd on at least 
In fact, 


Three plants, it is true, are of the wheel 


three plans. it might almost be said that there were 
five different types. 
pit type, but one of these is really two independent plants placed 
The second is one large plant placed over a single 


side by side. 
long wheel pit, while the third differs from the other two in 


t 
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employing a shorter tunnel driven under the bed of the river. 
The second of the five plants to be erected uses an open canal 
with vertical steel penstocks, while the remaining plant, which, 
indeed, is the largest of all, carries its water from the headworks 
through large steel pipes, from which it is taken through pen- 
stocks to the turbines. 

The first three stations use vertical turbines, while in the 
latter two the horizontal type has been adopted. A significant 
feature of the newer work is the larger size of the units. Those 
of the original power-house were rated at 5,000 horse-power, 
while in one of the newer stations the rating is 13,000. Such 
an enlargement indicates a wonderful development in the con. 
struction of both hydraulic and electrical machinery. 

Another feature of the newer plants is the separation of the 
transformer house from the power-house. While at the original 
station this was done, the two houses there were separated by a 
short distance only, but on the Canadian side, due probably to 
the topographical features of the land, these houses have been 
placed much further off, and in one case—that of the Ontario 
Power Company—the switching apparatus has been taken along 
with the transformers, thus dividing the power plant into two 
sections—generating and controlling houses. The operation of 
fhis plan in practice will be watched with considerable interest, 
for although a more or less complete separation of the switch- 
board room from the generating room has been adopted in a 
few instances, this has been only at smaller plants, and the 
switchboard room has always been adjacent to the generating 
room. In the new plant the only communication will be by means 


of signals and the telephone. 


A very essential feature of the new work is the guarding 
against all possible accidents. Reserve apparatus is provided, 
conduits are in duplicate, and, in one case, four are provided, one 
being held entirely in reserve. The stations are as fireproof as 
iron and concrete can make them, and no possible contingency 
seems to have been overlooked. It is also noteworthy that all 
of these stations are providing for high-voltage transmission up 
to 40,000, 50,000 or even 60,000 volts. o 

Any one of these notable stations would be sufficient to attract 
visits of engineers from all parts of the world, but we have here 
not merely the largest hydroelectric station in the world, but five 
such installations, and these offer examples of considerably differ- 
ing practice, rendering the vicinity far more interesting to 
engineers. The work going on there can only be described as 
stupendous, although we have grown more or less familiar with 
it, since the original plant has been in operation long enough 
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for the novelty to have worn off. The work, nevertheless, i 
unparalleled anywhere else in the world, and it seems likely to 
remain so, for the plans proposed for developing Victoria 
falls, in South Africa, seem to have made little or no headway. 


2 ) | ELECTRICAL REVIEW 


PROGRESS IN ELECTRIFICATION. 

That progress is being made in the question of electrifying 
steam railroads was made evident at the recent meetings of 
steam railway men at Atlantic City, N. J., where there were 
about 5,000 in attendance at conventions, representing nearly 
all of the great railroad systems of the country. Here there 
was a strong undercurrent of enthusiasm on all questions con- 
nected with this great problem. On the other hand, it is prob- 
ably safe to say that some of the large railway systems have 
not been averse to delays in the development of apparatus and 
machinery for this electrification, because of the vast amount 
of capital which is tied-up in their present motive power, and 
any developments which might abruptly force the casting away 
of this valuable equipment are to be dreaded. 

But on the whole, the attitude taken by the engineers who 
are dealing with these questions, and the open mind which the 
operating railway officials maintain, indicate that, mentally at 
least, if not physically, this movement has made much progress, 
and probably the next few years will bring about large and 
momentous changes. 

An incident of this coming together of railway men was 
the report of a committee to the American Railway Master Me- 
chanics. This committee had been instructed to consider and 
present to the association a report upon the relative advan- 
tages of electric traction as applied to interurban and suburban 
The committee did not think that it had sufficient 
accurate data to point out the relative operating costs of the 


lines. 


electric system as compared with steam, but it called attention 
to features of the electric system which are drawing traffic 
away from the steam roads. These are, as has often been 
pointed out, the more frequent service obtainable and the 
absence of smoke and cinders. The latter feature will appeal 
strongly to all who are forced to use steam trains during the 
hot months. -In the cities, abatement of the smoke nuisance 
has been under consideration for some time past, and some 
headway has been made. The steam roads, however, are left 
pretty much to themselves to use any fuel they see fit in outly- 
ing districts. Little or no importance seems to be attributed 
to this irritating condition, and, in general, that kind of coal 
seems to be employed which is cheapest from the purchasing 
agent’s point of view. It is true that at certain of the larger 
cities in this country the adoption of clectric propulsion is 
being considered, or is even being carried out, but this is work 
requiring a good deal of time, and the electrical zones which 
have been mapped out do not extend very far into the country. 
One would think that the steam roads would recognize the ill 
effects of the nuisance and do something, at least, to abate it, 
thus diminishing in part the contrast between their method of 
operation and the competing electric lines. ven though the 
promise to electrify may hold their patrons for a vear or so, the 
experience of a prospective patron on such a road during a hot 
day is almost sure to drive him elsewhere. Are the steam 
roads willing to stand still while their rivals forge ahead ? 
Part of the report referred to above dealt, in a general 


wav, with the so-called independent motor cars—that is to 
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say, cars equipped with*¢gasolene or oil engines which drive 
directly or through electric gearing. The equipments of a 
number of cars were described, and some approximate figures 
for the cost of operation given, but no definite conclusions were 
reached. The committee, in fact, seemed more impressed with 
the prospect that the members of the association would soon 
have to take care of electrical apparatus, and the necessity of 
becoming familiar with it, than with the possibility of com- 
peting electric roads drawing away the traffic of those steam 
roads which do not give more consideration to the comforts of 


their passengers. 


ee 


THE PORTABLE SUBSTATION. 

The description of the two portable substations which form 
a part of the equipment of the Long Island Railroad’s electrical 
zone calls attention to an interesting development in electric 
railway engineering. These substations, which were referred to 
in the ELECTRICAL Review for June 30, are merely two heavy 
cars on which are mounted one complete unit of a standard 
substation, this unit consisting of a 1,000-kilowatt rotary con- 
verter with its accompanying group of three stationary trans- 
formers, each rated at 375 kilowatts, and with the necessary 
switches and indicating apparatus. These substations are in- 
tended to be used at outlying points where there are occasional 
excessively heavy loads. For example, during the racing season, 
one of the substations may be run out near the race-tracks 
and assist in handling the many and heavy trains which must 
be started from that point within a short time. At other times 
the substation may be utilized elsewhere, and when there is no 
special load it can be stationed at a regular substation, where 
it may act as a reserve or take care of such unusual loads as 
may come there. 

The equipment of each of these portable substations forms in 
itself what would, in many places, constitute a very respectable 
stationary equipment. In fact, it is only a few years ago that we 
looked upon a 1,000-kilowatt rotary converter with a good deal 
of awe; and, a little further back, generators of the same rating 
were spoken of as evidences of the remarkable development in 
electrical design and construction. But here we have two such 
machines, each placed upon a truck, to be carted out at will. 
It reminds one of the practice in the old days of the horse-car, 
when hill horses were placed at steep sections of the road during 
certain parts of the day, so as to help out the regular team. 

This development of the portable substation is an outcome of 
the adaptation of high-tension polyphase power transmission to 
electric railway operation. As soon as the electric railway had 
been shown to be practicable, the excursion feature was devel- 
oped, resulting in occasional heavy loads which the ordinary 
equipment could not handle. The same problem was met in 
dealing with the crowds which gathered at places of amusement. 
In those davs great difficulty was experienced in getting the 
cars away on account of the heavy load on the feeder line. Some- 
times what was, in effect, a breakdown took place, as it was 
The first 


step to meet this condition was to run extra feeders to these 


possible to start the cars only every few minutes. 
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points, but the expense and poor economy of doing this was evi- 
dent. Then arose the practice of installing boosters—that is to 
say, machines intended merely to compensate for the loss of 
potential in the feeders. They were connected in series with 
the load and raised the voltage some 200 volts or so, so as to 
maintain it normal at the point of load. Such a device was 
undoubtedly extremely wasteful, since the whole output of the 
booster was lost in the line; but it had the effect of keeping the 
road running, and where the meetings were somewhat infre- 
quent, it was, on the whole, less costly than paying interest on 
a large amount of copper. 

The introduction of high-tension transmission for this work 
offered another solution, which, if we remember correctly, was 
utilized first at St. Louis, and which was substantially that now 
adopted by the Long Island Railroad. 


than the mounting of a rotary-converter equipment on a car, 


It was nothing more 


which could be hauled around the city to whatever point was 
needed. Its use by the Long Island Railroad on a larger scale 
is a noteworthy feature of this road’s magnificent equipment. 


THE PRIZE PAPER ON METHODS OF GETTING NEW 
BUSINESS. 


Last March the Cooperative Electrical Development Associa- 
tion, of Cleveland, Ohio, announced a competition, open to all 
central station managers and their employés in the commercial 
department, for the three best papers on the organization and con- 
duct of a new business department suitable for central stations 
in cities of 50,000 population and under. The decision as to 
the winners was left to a committee of three central station 
managers to be appointed hy the president of the National Elec- 
tric Light Association. At the recent convention of the Na- 
tional Electric Light Association at Atlantic City, N. J., the 
winners of these prizes were announced. The first prize was 
$500; the second prize, $300, and the third prize, $200. It ia 
the purpose of the Cooperative Electrical Development Associa- 
tion to give these papers as wide publicity as possible, and as the 
initial step in this programme of publicity the three papers 
winning the three prizes and four papers receiving honorable 
mention will, from time to time, be published in the technical 
journals, and later distributed in pamphlet form. 

We take pleasure in publishing on other pages of this issue 
the first portion of a very interesting and practical paper by 
M. S. Seelman, Jr., of the Edison Electric Illuminating Com- 
pany, Brooklyn, N. Y., winner of the $500 prize. 
reads Mr. Seelman’s paper can help becoming enthusiastic over 
the suggestions he makes for improving the demand for cur- 
rent. There is not a single suggestion, apparently, that is 
impracticable; in fact, it would seem that as Mr. Seelman lays 
it out, the matter is one of great simplicity. Too much can 
not be said in praise of the organization which initiated this 
movement, and if the papers receive the attention they deserve, 
a vast amount of good will be accomplished. 

About ten months have passed since active work was begun 
- ina systematic way to stimulate the use of electric current, and 
reports giving definite figures of the results accomplished would 


be interesting as well as helpful in directing the progress of 
the movement. 


No one who | 
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ELECTRIC SMELTING OF IRON AND STEEL. 

In the EnectricaL Review for June 23 some comments 
were made upon the recently issued report of the Canadian com- 
mission appointed to investigate the electrosmelting of iron 
ores. While that report took a most optimistic view of the 
problem, hope was expressed that further experiments and 
studies would be made before committing the Canadian govern- 
ment to any heavy expense. The feeling was expressed that 
the matter was too important to be decided hurriedly, and upon 
a single series of tests conducted on a comparatively small 
scale. 

Since this hope was expressed, a brief report has come to 
hand of an opinion given before the Institution of Civil Engi- 
neers, of Great Britain, by Mr. R. E. Hadfield, on electric 
smelting. Mr. Hadfield is a metallurgist of long experience, 
so that his statements must be accepted with weight, even though 
he be inclined to look somewhat coldly on the proposal to use 
He holds that 
not all the problems involved in the electrical production of 
steel have been solved, and he believes that the Bessemer and 
Siemens-Martin processes, with possibly some refinements, will 
continue in use for a long time. 


the electric furnace for producing iron and steel. 


About one-seventh of the 
world’s production of coal is used in smelting iron alone. This 
is aside from the large quantities utilized in making steel. 
Furthermore, Mr. Hadfield questioned whether the electric fur- 
nace does produce any purer quality of steel than the older 
processes. 

These opinions, coming from one who undoubtedly believes 
that the old processes have been highly developed, need not be 
accepted without question. Electrical methods have usually been 
successful for reasons other than a reduction in the cost of power. 
Many advantages always follow from the use of this convenient 
form of energy, and a comparison of the costs of heat sup- 
plied electrically and by means of coal will not settle the ques- 
tion any more than will a few experimental trials. The true 
outcome will probably be neither that predicted by the electric 
furnace advocates, nor that feared by the users of older processes. 
The former, as has been true of many engineers. and others who 
have assisted in developing an electrical method, are apt to be 
a little too enthusiastic; or perhaps it would be better to say 
a little too confident. To some anything is possible, if only 
an electrical method is obtainable. Fifteen years ago we were 
told that the steam locomotive was on its last wheels, and shortly 
would become a curiosity; yet how many to-day have really been 
displaced, and, on the other hand, who will now venture to say 
what will be the railway motive power ten, or even only five 
years from now? Would it not be better if we paid more atten-, 
tion to past experience and were a little less positive in our | 
predictions ? E 

The electric furnace has to its credit a great deal of invalu- 
able work. We now use in large quantities, which before its 
application were chemical curiosities. But there have been good 
reasons for its use here, and they do not ACCESATI prore ‘that 


it is the ne appatalusy’ for all thermal pees 


Test of a 5,000-Kilowatt Curtis 
Steam Turbine. 

In March, 1906, a series of tests was 
made on one of the 5,000-kilowatt Curtia 
steam turbines which has been in commer- 
cial service for about one year in the Fisk 
street station of the Commonwealth Elec- 
tric Company, Chicago, Ill. The turbine 
set is one of four installed in this station. 

The generating unit consists of a 5,000- 
kilowatt turbine, direct-connected to a 8ix- 
pole, three-phase, 5,000-kilowatt, 9,000- 
volt, 500-revolutions-per-minute revolving 


Water Rate-Lbs. per K.W. Hr. 


Inches Vacuum (30 Barometer) 


TEST oF STEAM TURBINE. 


field generator. All the tests, except those 
for speed, were made under regular com- 
mercial load conditions. On account of 
the change in frequency during the speed 
tests, the load was absorbed by a water re- 
sistance, composed of plates in the Chicago 
river. It was found that the water rate 
for the commercial load was identical with 
that obtained by use of the water rheostat, 
other conditions remaining the same. 

In the commercial tests the load des- 
patcher maintained a constant load on 
the turbine under test by varying the ten- 
sion of the auxiliary governor spring by 
means of a motor controlled from the 
switchboard. The steam pressure and sru- 
perheat were kept as constant as possible 
by giving proper attention to the boilers. 

The load was measured by special indi- 
cating wattmeters, connected to independ- 
ent potential and current transformers. All 
instruments were carefully calibrated at 
Schenectady and the calibration later veri- 
fied in the laboratory of the Common- 
wealth Electric Company. As an addi- 
tional precaution to insure accuracy, the 
readings taken were checked by readings 
obtained from a duplicate set of instru- 
ments calibrated by the Electrical Testing 
Laboratories, of New York. The load 
readings were recorded at intervals of two 
minutes. 

All tests were made at about 150 de- 
grees Fahrenheit superheat, the tempera- 
ture being read by calibrated mercury 
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thermometers. The thermometers were 
placed in wells filled with mercury and 
proper correction was made for the ex- 
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the curves shown in Fig. 1. Fig. 2 shows 
the performance of the turbine at 500 and 
650 revolutions per minute. 


posed stem. Temperatures and pressures 
were recorded every five minutes. 
The amount of steam used was obtaincd 


TABLE III (SUMMARY TABLE I). 


500 revolutions per minute. 150 degrees 
Fahrenheit superheat. 114 inches back press- 


. . : ' ure. 175 pounds steam pressure (gauge). 
by discharging the condensed steam into eat ea Wau Beis 
tanks, where it was weighed. After each 2,500 1 17.74 
run the condenser was tested for leaks, ran Ai seas 
which, as shown by the tables, were of 6 250 1% 16.52 
smal] amount. 7,50 1% 16.90 


The detailed results of the test at 500 
revolutions per minute are shown in table 
i. Table ii gives the readings obtained 


TABLE IV (SUMMARY TABLE II). 
650 revolutions per minute. 150 degrees 
Fahrenheit superheat. 11¢ inches back pressure. 
175 pounds steam pressure (gauge). 


at 650 revolutions per minute. To make Kilowatt. Load. Water Rate. 
the test ble, all results wer 60 4 neon 
e sts comparable, ail resuits were re- 5,000 ull 16.07 
duced to 150 degrees superheat, one and 6,250 134 15.88 
7,500 1% 15.80 


one-half inches back pressure and 175 


pounds (gauge) steam pressure. The re- The tests were conducted under the su- 


TABLE I. 


Super- Con- er Rate. 
toa |s SOR | gree | Sat | sack) Reet] heh 
Kilowatt | Pressure Degrees | pounds Leakage. inches per - Notes. 
(Gauge). Fahren- | Hour, | Pounds |wercury.| Minute |  Re- 
heit. * | Hour. y. "| Actual. | duced.* 
8,340 | 171 | 151 | 56,690] 1,070 | 0.89 | 500 | 16.66 17.29; Water rheostat. 
5.910 169 180 98,370 950 1.72 e 16.40 | 15.55 Commercial. 
2,920 172 15s 50,930 | 1,050 1.08 i 17.08 | 17.61 ii 
4,860 179 180 81,550 | 1,700 1.55 s 16.50 ; 16.81 Water rheostat. 
7 525 175 147 |130,200 820 2.09 á 17.19 | 16.91 i si 
4,950 180 171 80,370 220 1.48 “ 16.23 | 16.55 Commercial. >» 
0 178 150 3,520 220 1.40 a cians aN Full voltage. 


—— m — m_i o u a e a i MoO 
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® Reduced to 150 degrees Fahrenheit superheat; 1% inches back pressure; 175 pounds gauge: steam pressure. 


TABLE II. 
uper- | q Con- k | Revol Pounda ner 
; n r 

Lond. |pSteam | beat | Flow, |,2ereer, [presure.| tions” | Kilowatt-Hour, Notes 
Kilowatt. | Gauge). Fahren. | Pounds | Pounds |. Inches por. pee i 

heit. Hour. Hour, (Mercury. Minute. | Actual. pat 3 
8.530ł) 170 165 55,900; 1.070 0.85 650 15.55 | 16.40 | Water rheostat. 
§,140 180 179 81,930! 1,700 1.50 640 15.67 | 16.08 s rad 
8080 | 177 | 141 |181,160| ‘820 | 2.03 | 640 | 16.11 | 15.80 TT 


* Reduced to 150 degrees Fahrenheit superheat; 144 inches back pressure; 175 pounds (gauge) steam pressure ; 
650 revolutions per minute. 
t Average of two points. 


duced water rates are given in the ninth _ pervision of the representatives of the pur- 
column of tables i and ii. Tables i and chaser, Sargent and Lundy, and those of 


Water Rate-Lhbs. per K.W. Hr. 


Load K.W. 
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the General Electric 
tady, N. Y. 


ii are summarized in tables iii and iv, Company, Schenec- 


respectively, and from these are obtained 
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Electricity on Steam Railroads.' 

The instructions of your committee on 
electricity on steam railroads read as fol- 
lows: The committee shall consider and 
present to the association the relative ad- 
vantages of electric traction now in use 
as applied to interurban and suburban 
lines; also, as far as possible the relative 
cost of operating such lines by electricity 
and steam. The committee is also in- 
structed to include in its investigations 


the different systems of gasolene, gaso-. 


lene-electric and steam motor cars. 

This commission is almost the first rec- 
ognition in this association of other mo- 
tive power than the steam locomotive and 
your committee doubts its ability to cover 
the whole ground of its instruction in a 


perfectly satisfactory and comprehensive © 


manner, for the reason that the factors in 
each railroad proposition vary from its 
neighbor even as men vary in their per- 
sonal characteristics. 7 

We understand that main line opera- 
tion is not to be considered, but that 
branch lines, suburban and interurban 
lines which are feeders to main lines are 
to be discussed. We understand, also, 
that the question relates mainly to pas- 
senger traffic on account of the expres- 
sion “now in use,” as electric traction of 
freight is carried on to a limited extent 
only at the present time. Mail, baggage 
and express are being handled, but these 
are generally considered in connection 
with or a part of the passenger traffic. 

In early electric street railway traction 
several attempts were made to utilize an 
electric locomotive, but these were gener- 
ally abandoned, although it is customary 
now on some roads to have trail cars at- 
tached to leading motor cars. The latest 
and most advanced practice is to have all 
cars equipped with motors controlled from 
the leading car. The development in elec- 
tric cars has been marked not only by their 
increase in size and carrying capacity, but 
also in the size of motors employed. The 
earlier cars had fifteen or twenty horse- 
power equipment, but it was soon found 
that these were inadequate to properly ac- 
celerate loaded cars, and now many heavy 
suburban cars are equipped with four sev- 
enty-five-horse-power motors, each, and in 
some cars the motor equipment totals 409 
horse-power. 

We have, therefore, available for com- 
parison the steam railroad train, consist- 
ing of a locomotive with as many cars as 
the service demands, running at infrequent 
intervals, and covering perhaps 200 miles 
per day, as against the same road operated 


1Committee report to the convention of the American 
Railway Master Mechanics, Atlantic City, June 18-20. 
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with individual electric cars, obtaining 
power from a general source, running at 
frequent intervals and fairly equivalent 
mileage. 

The travel which is contemplated is the 
local, short runs, which in many cases have 
been taken from steam railroads by com- 
peting electric lines, this proving that the 
more frequent service and general conve- 
nience of the trolley line is more attractive. 
Absence of smoke and cinders, open cars in 
season, connections with city lines, all add 
to the popularity of the trolley and give a 
business that can be profitably carried at 
lower rates, which, after all, is the main 
inducement. 

RELATIVE COSTS OF OPERATING BY ELEC- 
TRICITY AND STEAM. 

The relative costs of operation with 
electricity and steam are difficult to state 
as there is very little accurate information 
of value. The results obtained by attempt- 
ing to draw comparisons from hypothet- 
ical roads would depend entirely upon the 
assumptions which were made. For in- 
stance, a set of conditions could be as- 
sumed which would show a much lower 
cost of operation by electricity than by 
steam ; another set could be assumed which 
would show practically equal cost, and a 
third set which would show that steam 
operation would be the most economical. 
In view of the fact that the assumptions 
would govern the results, it is believed that 
information of this nature would not be 
of value to the association and might 
lead to erroneous assumptions and misun- 
derstanding. 

A number of electrifications are under 
way at the present time employing various 
systems of distribution, and a considerable 
amount of data will no doubt be available 
in the near future. 

Relative subjects which would be of in- 
terest and value to this association are the 
character of the shops, shop equipment 
and apparatus necessary for the mainte- 
nance and repair of electric equipment; 
also the power-houses and their equip- 
ment. 

GASOLENE, GASOLENE-ELECTRIC AND STEAM 
MOTOR CARS. 

Some time prior to the development of 
electric interurban railways the steam mo- 
tor car or dummy, in many cases hauling 
a trailer, was used to a moderate extent, 
but at the present time few of these re- 
main. In response to a demand from rail- 
road managers for a motor car to operate 
on branch lines and special situations there 
has been recently a development of motor 
cars employing gasolene in an internal 
combustion engine, this engine either di- 
rectly driving the car or driving a dynamo 


5 


to generate current to be used for driving 
motors on the trucks. Some builders inter- 
pose. batterics between generator and mo- | 
tors to store the current when it is not all 
needed for propulsion, and to assist in 
starting on grades when the generator ca- 
pacity may be insufficient. There is very 
great flexibility and convenience in this 
combination, but it is attained at very con- 
siderable expense and complication, and 
requires unusually skilled attendance not 
commonly available in railroad service. 

The examples of the gasolene engine, 
electric generator, battery and motor types 
are the cars of the St. Joseph Valley Trac- 
tion Company’s line, built by F. M. Hicks, 
and the Strang car that lately made a 
successful run from New York to Kansas 
City. The gasolene engine on these types 
is set to run at a constant speed, and this 
characteristic is essential for the best 
economy of the internal combustion en- 
gine. The size of the engine used may 
be proportioned to the average power re- 
quired for normal operation, and the speed 
variation and excess of power above nor- 
mal requirements may be supplied by the 
battery equipment, which also comes into 
play for lighting and short movements and 
would also be available to bring the car 
in in case of a breakdown of the engine or 
generator. 

The gasolene-electric type not employ- 
ing batteries is illustrated by the D. & H. 
car recently built by the General Electric 
Company. The generator on this type of 
car has to be equal to the maximum re- 
quirements, and in order to vary the cur- 
rent for the conditions to be met, the field 
excitation is handled by a separate exciter, 
chain-driven from the main generator. The 
controller is semi-automatic and can be 
set for any predetermined maximum ac- 
celeration, and the speed of the car is gov- 
erned by varying the field strength of the 
generator. The speed of the engine re- 
mains constant after acceleration. This 
application is very ingenious and effective, 
and we understand that the car has been 
put into regular service between Schenec- 
tady and Saratoga. 

The Union Pacific motor car, represent- 
ing the direct mechanical drive applica- 
tion of gasolene power, is driven by a 
six-cylinder reversible gasolene engine, 
with crank shaft at right angles to the 
length of car; a sprocket mounted on 
same, driving a special chain transmits the 


` power direct to the driving axle through a 


second sprocket attached to the axle. The 
chain easily shows a transmission of power 
with an efficiency of ninety-seven per cent, 
which clearly demonstrates that this meth- 
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od of transmission is very close to the 
maximum efficiency possible. 
. For the initial start of car, or putting 


it in motion, a reducing gear is used, and, © 


until the car attains a speed of six or 
seven miles per hour the economy of this 
transmission is somewhat reduced; but, 
as the use of the gears is only temporary 
and lasts only a few seconds, it can almost 
be left out of consideration. | 

The first cars—fifty-five feet long, seat- 
ing capacity seventy-five, and with an en- 
gine of 100 horse-power—are particularly 
adapted for branch line service, where the 
traffic is insufficient to support a steam 
service or anything like electric service. 

Interest in the steam car is also being 
revived, as, for example, the Ganz cars 
imported from Budapest by the Florida 
East Coast Railways; the Erie and the 
Canadian Pacific are also experimenting 
with a steam car equipped with a Scotch 
marine type of boiler, using a superheater 
and oil fuel. It is believed that some 
one may undertake to make a so-called 
flash boiler that will be applicable to this 
service. 

SERVICE AND UTILITY OF MOTOR CARS. 

It is recognized that the so-called motor 
car, one carrying its own motive power 
plant, whether gasolene, gasolene-electric 
or steam, occupies a distinct field of use- 
fulness. Many branch lines, now existing. 
where travel is light, and on new exten- 
sions into unsettled country where the 
business will not return a profit on steam 
train service, it would have to be run at 
a loss until a sufficient business was in- 
duced or built up by the travel facilities 
afforded. These situations are the dis- 
tinct field of the motor car, which can 
be operated for less per car-mile than by 
regular steam train or electric methods 
until the volume of business will warrant 
the regular transportation methods. 

The use of motor cars on the Union 
Pacific in picking up passengers on branch 
lines and in delivering passengers at con- 
necting points for through trains, is ex- 
ceedingly lucrative. The matter of giving 
the branch line patrons of any steam road 
increased service, with more frequent trips 
per diem, is very much appreciated by the 
local community, and their good will is 
beneficial. | 

On the hypothesis of the same density 
of traffic, with the same class of service 
as would be encountered on one of the or- 
dinary branch lines of the territory west 
of the Missouri river, the cost per mile 
for local train service, equipment consist- 
ing of two cars and a locomotive, would 
be about twenty-four cents, including re- 
pairs, fuel, oil, labor, cleaning, etc.; this 
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for passenger, as well as baggage, mail and 
express service. 

Electric service equipment, consisting of 
one car and trailer figuring that the den- 
sity of traffic is sufficiently regular to sup- 
port same seven days in a week, is esti- 
mated at about eighteen cents a mile. 

The gasolene service (mechanical-drive 
only considered), consisting of one car 
and trailer, with baggage, mail and ex- 
press service, would cost fifteen cents per 
mile. The latter, of course, would be in- 
dependent of whether service was six days 
or seven days per week, the cost simply 
depending upon the service rendered. 


Railroads, therefore, have a choice of the 


systems proposed, and a study of the con- 
ditions to be met and facilities afforded, 
both in the way of care and maintenance, 
as well as the train service proposed, will 
give the elements by which each situation 
will have to be studied. The motive power 
departments will be called upon to partici- 
pate more and more in advising as to these 


questions, and in order to be qualified to 


undertake such work it is very desirable 
to introduce information and discussion 
of these subjects in this association. 

The report is signed by C. A. Seley, W. 
R. McKeen, Jr., L. R. Pomeroy, C. F. 
Street, F. J. Cole. 


—— Gap 


Calvin W. Rice Accepts the 
Position of Secretary of the 
American Society of Mechanical 
Engineers. 

Calvin W. Rice has accepted the po- 
sition of secretary of the American Society 
of Mechanical Engineers, which was of- 
fered him by a vote of the council some 
time ago, and entered the service of the 
society on July 1. Mr. Rice is a graduate 
in engineering from the Massachusetts 
Institute of Technology. He has had a 
very complete experience in machine shop 
practice, operating all manner of tools. 
After graduation he entered the employ of 
the General Electric Company, working up 
to thé position of assistant engineer of the 
power and mining department, which he 
retained until 1885, when he was ap- 
pointed local engineer at Cincinnati, Ohio. 
for the General Electric Company. In 
1895 and 1896 he was electrical superin- 
tendent of the Silver Lake mines, Silver- 
ton, Col., and later was connected with 
the Anaconda Copper Mining Company. 
In 1898 he was electrical engineer of the 
Kings County Electric Light and Power 
Company, Brooklyn, N. Y., and soon after 
became electrical engineer of the Consoli- 
dated Telegraph and Electrical Subway 
Company, owning and operating the high- 
tension subways of New York. He has 
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been chief of the meter and testing de- 
partment of the New York Edison Com- 
pany, and second vice-president and sales 
manager of the Nernst Lamp Company. 
Since 1904 he has been a consulting en- 
gineer with the General Electric Com- 
pany. 

Mr. Rice is a member of the American 
Institute of Electrical Engineers, the 
American Society of Mechanical En- 
gineers, the Institution of Electrical En- 
gineers, of Great Britain (having been 
proposed by Lord Kelvin), a member of 
the American Association for the Advance- 
ment of Science, the Society of Colonial 
Wars, and several other organizations. 

Mr. Rice’s wide experience in handling 
large organizations, and his keen appre- 
ciation of the possibilities of cooperation 


CaLvin W. RICE. 


among the national engineering societies 
is indeed fortunate, in view of the closer 
relationship which is existing among these 
organizations at the present time. Mr. 
Rice, it would seem, enjoys the unique dis- 
tinction of being the man for the place 
both by training and by nature, and there 


is no doubt that he will prove a worthy 
successor to that faithful and beloved ge- 
nius, Professor Hutton, who retires after 
a long and faithful service which will 
always stand as a monument to his in- 
tegrity and character. 

o> 


Electric Railways in Australia. 

A report from United States Consul- 
General J. P. Bray, Melbourne, Australia, 
states that there are fifty miles of electric 
road in operation in Australia. These are 
short lines in Melbourne, Sydney, Hobart, 
Ballarat and Bendigo. Further extension 
of the electric lines is under consideration 


more or less by the state governments of 
most of the states, particularly Victoria, 
New South Wales, South Australia and 
West Australia. In Victoria many of the 
suburban municipalities have under con- 
sideration the construction of lines, and 
much interest is being displayed in that 
direction. 
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The Electrical and Mechanical 
Equipment of the New Club- 
house of the Engineers’ Club, 
New York City. | 

The new home of the Engineers’ Club, 
which is being built on West Fortieth 
street, New York city, will be equipped 
with an electrical and mechanical instal- 
lation possessing a number of features 
which have not been tried heretofore to 
any considerable extent in buildings of a 
similar character. 

On the first floor of the building there 
will be located the vestibule, reception 
rooms, administration office, coatroom, 
grand stairway, foyer and main hall. This 
hall will be served by three electric ele- 
vators, and at the extreme end of the 
first floor the main café and grillroom 
will be situated. The large clubroom 
will be situated in the front part of the 
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there will be the laundry and a room in 
which will be located some of the ma- 
chinery for the ventilating system. 

The basement will contain the general 
toilet, barber shop, steward’s office, store- 
rooms, etc. The machinery for the oper- 
ation of the lighting, heating and refrig- 
erating plant and elevator equipments, and 
also a portion of the ventilating ma- 
chinery, will be installed in the sub-base- 
ment. 

The boiler equipment will include a 
battery of two water-tube boilers, each 
having approximately 200 horse-power ca- 
pacity. Adjoining the boiler room there 
is provided a coal storage room and & 
larger storage room in front of the build- 
ing for handling coal in quantitv. The 
boilers are connected by a steel-plate fiue 
and breechings with the steel smoke-stack. 
which passes up the rear of the building. 
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and one-quarter-inch by three and one- 
half-inch by five-inch duplex pumps, and 
for emptying the blowoff tanks there will 
be one duplex pump of the same size, mak- 
ing a cross-connection from the draining 
pit back of the boilers. A four and one- 
half-inch by two and three-quarter-inch 
by four-inch duplex pump, connected with 


the high-pressure drip compartment of a 


“Utility” tank, and arranged to discharge 
into the sewer or to the boilers, will take 
care of the high-pressure drips. All of 
these pumps are to be controlled by Kiely 
automatic pump governors. The feed- 
water equipment will include a heavy 
pressure feed-water heater and purifier of 
the closed type, equipped with a ther- 
mometer to indicate the temperature of 
the feed water, and there will also be in- 
stalled one No. 4 “Utility” combined 


grease extractor and exhaust muffler tank. 
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second story, with the library in the rear. 
The billiard room will occupy the front 
of the third floor, and the remaining 
space will be given up to committee rooms 
and cardrooms. The six stories above 
will be devoted to bedrooms, and imme- 
diately above the bedroom floors there 
will be the breakfast room, serving room 
and two private dining rooms with a 
large reception room adjoining. The 
entire eleventh story will be taken up with 
a banquet room, and the twelfth story 


will be given over to the service work.. 


On this floor there will be located the 
cooking range, plate warmer, dish washer, 
steam tables, etc., all of which require 
service from the heating, ventilating or 
power system of the building. 

The front portion of the roof will be 
devoted to a roof garden, and at the rear 


A hand damper is provided in the smoke 
connections at each uptake from the boil- 
ers. There will also be a balance swing- 
ing damper in the main smoke connection, 
operated by shafting controlled by a Locke 
automatic damper regulator. A No. 6 
“Monitor” pattern Nathan injector will 
handle the feed water for the boilers. 
The primary source of boiler feed sup- 
ply will be handled by two six-inch by 
four-inch by six-inch duplex return cir- 
culating boiler feed pumps located in the 
central portion of the sub-basement, just 
outside of the boiler room. These pumps 
will also handle the water of condensa- 
tion from the heating system and will feed 
fresh water to the boilers. For returning 
the water of condensation from the tem- 
pering coils of the ventilating system to 
the boilers there will be installed two five 


A main high-pressure line will take off 
branch connections extending from the 
steam drums of each boiler, and from the 
main line a high-pressure line will- run to 
the engine room, connecting with a high- 
pressure distributing header for the en- 
gines. There will be separate high-pres- 
sure branch connections to each engine, 
with long-sweep bends instead of fittings. 

From the high-pressure line a branch 
main will be taken off near the boilers, 
connecting with all the steam pumps and 
moistening apparatus, the kitchen and 
Jaundry service, the hot-water tanks, re- 
frigerating apparatus, heating apparatus. 
air compressors, sewage ejectors, vacuum 
system exhauster, reducing valves, ete., 
all individual power branches being run 
from the top of the main. 

The electrical equipment will include 
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three generating sets, each of the engines 
being protected by a Cochrane vertical 
steam separator in the branch pipe. ‘The 
drip connections from these generating 
sets will be through automatic discharge 
taps to the high-pressure receiver of the 
muffer tank. 

A back-pressure valve will be installed 
on the main exhaust pipe, and the heat- 
ing and ventilating apparatus and the 
kitchen apparatus will be protected by 
pressure-reducing valves. 

All the rooms in the building will be 
warmed by direct radiation. There will 
be about 228 radiators and heating coils 
aggregating 9,600 square feet of heating 
surface. 

A forced-air system of ventillation will 
supply fresh air throughout the building 
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For the positive and independent ventila- 
tion of certain other rooms, motor-driven 
blower and exhaust fans will be instalied. 

For the refrigeration and cold-storage 
equipment the Carbondale Machine Com- 
pany will furnish an absorption exhaust 
steam refrigerating system capable of cool- 
ing 1,168 cubic feet of refrigerating box 
space, and of cooling twenty gallons of 
brine from ten degrees to zero degrees 
Fahrenheit per minute. 

The equipment of this building affords 
a very practical demonstration of gener- 
osity on the part of the manufacturers 
the Allis-Chalmers Company and the Gen- 
eral Electric Company giving all three 
generating sets to the club without charge, 
the boilers being given outright by the 
Babcock & Wilcox Company, and the ele- 
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wound for 245 volts at full-load current, 
and will furnish current for a mixed mo- 
tor and lighting load throughout the build- 
ing. , 

Two rotary balance sets, each consist- 
ing of two compound-wound, 120-volt, di- 
rect-current generators mounted on a com- 
mon base, and direct-coupled, will be in- 
stalled in the engine rooms. The full- 
load carrying capacity of each of these 
machines will be forty amperes, and they 
will be used to furnish current to the neu- 
tral of the three-wire lighting system. The 
main switchboard will consist of seven 
white marble panels, each seventy-two 
inches high and one and one-half inches 
thick. The equipment. will include three 
generators, one total output, one equalizer, 
one lighting feeder and one power panel. 
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in general and in all the important rooms. 
The building as a whole has been treated 
as though it consisted of two separate 
structures. An independent equipment 
of blower and exhaust fans will be in- 
stalled in the sub-basement for the lower 
half, and a similar equipment in the ma- 
chinery room on the roof for the upper 
half of the building. The air-supplying 
fan for the lower stories will be located 
in the sub-basement, and will have a blast 
wheel six feet in diameter and three feet. 
six inches wide. This fan is of the cen- 
trifugal type, and has the same dimen- 
sions as the centrifugal exhaust fan which 
will remove the used air. The upper 
stories will be provided for in a similar 
manner, the blast wheel of these fans, 
however, having a diameter of five feet, 
eight inches, and being three feet wide. 


vators being furnished at cost by the Otis 
Elevator Company. ‘Two fifty-kilowatt 
units will be given to the club by the 
Allis-Chalmers Company, consisting of 
Corliss-type, simple horizontal engines, di- 
rect-connected to Bullock generators run- 
ning at 125 revolutions per minute. These 
units will be identical, except that one 
will be right-hand, and the other left- 
hand. The General Electric Company has 
donated a seventy-five-kilowatt unit, con- 
sisting of a Curtis steam turbine designed 
to operate non-condensing and to run at 
a speed of 2,400 revolutions per minute. 
The generator will be of the turbo type, 
and will be direct-connected to the exten- 
sion of the shaft of the turbine. The 
complete unit is assembled on one cast- 
iron sub-base and set horizontally. All 
three of the generators will be compound- 


The switchboard will be set in an open- 
ing in the engine-room wall, saving con- 
siderable valuable space. The front wiil 
face the engines, and the board, which 
will be protected by fireproof doors, will 
be accessible from the sub-basement. The 
panels will be mounted on a substantial 
angle-iron frame, and the front of the 
board will be finished at the top and bot- 
tom with a white marble moulding four 
inches deep. All of the instruments on 
the switchboard will be finished in pol- 
ished copper. 

All conduit distribution throughout the 
building will be concealed in the walls, 
floors or ceilings, and a panel box will be 
installed on each floor, from which the 
conduits for the branch lighting circuits 
will be run to the various outlets. The 
power feeders have been treated as a sys- 
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tem independent of that for the lighting 
service. The conduit for these feeders 
will be run direct to the various outlets 
to be provided near the respective motors 
for the elevator machines, sidewalk hoist. 
freight elevator, blower and exhaust fans 
and other machines. The current for the 
various motors throughout the building 
will be distributed at 240 volts by meaius 
of the two-wire system. 

Separate lighting feeders will be run 
from the feeder switches on the lighting 
feeder panel to each floor of the building 
and to the roof, and connected to distri- 
bution panel boards. These feeders will 
each consist of three wires, and the cur- 
rent will be distributed on the 120-240- 
volt, three-wire system. From the panel 
boards two-wire branch circuits will run 
to the various lighting fixtures throughout 
the building. 

A combination of incandescent lamps 
and Cooper Hewitt mercury vapor lamps 
will be utilized for the lighting of the 
sub-basement. 


A call-bell system will be supplied with 
current from a motor-generator set capa- 
ble of supplying seven and one-half am- 
peres at eight volts, and an auxiliary pri- 
mary battery to be used when it becomes 
desirable to shut down the motor-gencra- 
tor. 

For the accommodation of telephone 
wires a complete conduit system will be 
installed. The telephone instruments and 
wires will be furnished and installed by 
the New York Edison Company. Of the 
three elevators, two will run from the 
hasement to the roof, and the third from 
the sub-basement to the roof. The eleva- 
tor machines will be located in the sub- 
hasement at the foot of the elevator shafts. 
Each will be of the worm-driven drum 
type with direct-connected motor of about 
twenty horse-power, which will drive the 
cars at a speed of 300 feet per minute. 
The maximum load which each elevator 
will carry is 2.000 pounds. 

The architects for the building are 
Messrs. Whitfield & King, and Mr. Put- 
nam A. Bates is the consulting engineer 
in charge of all the electrical machinery 
and equipment. 
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Belgian Telegraph and Telephone 
Service. 

Consul J. C. McNally, of Liege, writes 
that Belgium has a verv good govern- 
ment telegraph and telephone service. The 
inland telegraph rates are ten cents for 
fifteen words, twelve cents for sixteen to 
twenty words, and fourteen cents for twen- 
tv-one to twenty-five words. The telephone 
service costs twenty cents for a five-minute 
talk, or thirty cents for ten minutes. Each 
person having a telephone in the house 1s 
provided with a numbered ticket, the pres- 
entation of which enables the party to use 
the telephone at pay-stations without fur- 
ther expense. Each member of the family 
has the same privilege. 
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“Modern Polyphase Machinery.” Andrew 


Stewart. London. S. Rentell & Company. 
Cloth. 296 pages. 5 by 7% inches. I)lus- 
trated. Price, 5 shillings. 


This book resulted from the revision of 
a series of articles published in Electricity, 
London, and which were subsequently re- 
vised and brought up to date. The mat- 
ter is clearly presented, no puzzling mathe- 
matics being emploved. It deals briefly 
with the underlying principles of the pro- 
duction of electromotive force, describes 
methods of winding electrical machinery, 
goes into some detail over standard prac- 
tice and construction of alternating-cur- 
rent apparatus, in this dealing also with 
the newer types of machines brought out 
for use with steam turbines, and tells 
something of the performance of these 
machines and the auxiliary apparatus for 
controlling them. It forms a very good 
elementary treatise of the subject. 


“Things That Are Usually Wrong.” John 
E. Sweet. New York. Hill Publishing Com- 
pany. Cloth. 52 pages. 51% by 8 inches. 
Illustrated. Supplied by the ELECTRICAL RE- 
VIEW at 50 cents. 

This is a refreshing little book, in which 
the author takes issue with a number of 
mechanical practices usually accepted as 
good, but which are clearly shown to be 
absurd or bad. As early as 1872 Mr. 
Sweet. broke away from standard methods 
in certain lines of work, and he says that 
ever since those days he has been preach- 
ing right and doing both right and wrong 
—right when he had the courage, and 
wrong when he was silly or too much of 
a coward. He does not expect that much 
good will come of his tirade with the older 
fellows, for they are not given to changing 
their practice, even should they be con- 
vinced that they are wrong. It is only 
those who come to think of the best way 
who are likely to do the best, and those 
also who think that the best way is bad 
enough. 


“Electrical Engineering in Theory and 
Practice.” G. D. Aspinall Parr. New York. 
The Macmillan Company. Cloth. 448 pages. 
6 by 9 inches. 282 illustrations. Supplied 
by the ELECTRICAL REVIEW at $3.25. 

This work has been prepared to be used 
as a textbook for students in electrical en- 
gineering, and does not differ markedly in 
character from many other similar works. 
The title is rather misleading, for the 
matter dealt with is more of a physical 
nature than engineering. The funda- 
mental electrical principles are discussed, 
and methods of measuring electrical quan- 
tities. Galvanometers, ammeters and volt- 
meters and other electrical instruments are 
described, a few of these being of com- 
mercial types. There is a chapter dealing 
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with incandescent lamps, which describes 
the method of construction; and anotner 
on arc lamps, in which some of the newer 
types of luminous arcs are described. A 
chapter on the production of electromotive 
force deals with primary and secondary 
batteries. There is no discussion of elec- 
trical machinery. 


“The Principles of Electric Wave Teleg- 
raphy.” J. A. Fleming. New York. Long- 
mans, Green & Company. Cloth. 672 pages. 
6 by 9 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $6.60 net. | 


During the past few years Dr. Fleming 
has been giving not a little of his atten- 
tion to the subject of wireless telegraphy, 
cooperating in this work with Mr. Marconi. 
In his book he has given us what is prob- 
ably the most complete treatise on the sub- 
ject in the English language. The subject 
of electrical oscillations is discussed from 
the point of theory and experimental re- 
sults. The different methods of using these 
phenomena for transmitting signals 
through space are explained, as well as 


. the method by which this transmission is 


supposed to proceed. Methods of detect- 
ing and measuring electric waves are de- 
seribed in Part II. Part III deals with 
the practice of wave telegraphy, giving in 
some detail descriptions of the great mass 
of work which has been done in this field. 
Reference here is made most frequently to 
the work of Marconi, who, in fact, is given 
credit for being the originator and first 
practical exhibitor of the new art. 


“The Practical Telephone Handbook.” Jo- 
seph Poole. New York. The Macmillan 
Company. Cloth. 530 pages. 5 by 7% inches. 
473 illustrations. Supplied by the ELECTRICAL 
REVIEW at $2. 


The author of this book is a member 
of the technical staff of the National Teie- 
phone Company, of Great Britain. In it 
he confines himself chiefly to British prac- 
tice, mainly as followed by his company. 
The book forms a fairly complete exposi- 
tion of the art of telephony, taking up first 
the underlying physical principles and 
dealing briefly with the history of the tele- 
phone and then passing to a discussion of 
the apparatus now in use. All auxiliary 
apphances are dealt with, and the various 
systems are described and methods of oper- 
ating them. The outside plant also comes 
in for some attention here, English prac- 
tice in both underground and overhead 
work being described. Methods of lo- 
cating trouble and the apparatus employed 
are dealt with in the latter part of the 
book. The automatic systems come in for 
a brief discussion, as well as other miscel- 
laneous appliances. There is an appendix 
which gives the agreement reached between 
the British Postoffice and the National 
Telephone Company. 
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The Hydroelectric Plant of the Baker Light 


HE Baker Light and Power Com- 
pany is the successor to the origi- 


nal Gas and Electric Com- 
pany which were at one time sep- 
arate corporations. The first lighting 


plant at Baker City, Ore., was built in the 
early days. It was of the usual type, one 
high-speed engine driving two forty-kilo- 
watt Edison direct-connected generators 
feeding into a three-wire network. Later, 
this plant was abandoned and an alter- 
nating-current equipment installed on the 
outskirts of town, burning sawdust from 
the mill of the Oregon Lumber Compary 
The little plant finally grew into the South 
Baker steam plant. The present ma- 
chinery at this plant consists of two 250- 
horse-power Cahill water-tube boilers 
equipped with Dutch ovens for burning 
sawdust, and one 500-horse-power Nord- 
berg Corliss engine running at seventy-five 
revolutions per minute, belted to two 250- 
kilowatt General Electric generators three- 
phase, 2,300 volts, sixty cycles. This plant 
delivers current to the substation in Baker 
City, 1.5 miles distant. 

The main power plant is located on Rock 
creek, a rapid mountain stream heading 
in the Blue mountains, seventeen miles 
northwest of Baker City. This stream has 
a catchment area of eighteen square miles. 
The greater portion of the basin is be- 
tween 6,000 and 8,000 feet above sea 
level. ‘The snowfall runs from six to 
fourteen feet, rarely disappearing allo- 
gether in the summer. The stream above 
the intake to the flume lies within the 
Baker forest reserve. The policy of the 
United States government is to protect es- 
pecially the young timber and underbrush: 
a policy which will insure against the ia- 
jury of the watershed by stripping the 
country of its timber. 

There are two seasons of low water, one 
in August, before the fall rains, and the 
other in the early part of January, dur- 
ing the extreme cold weather. The sum- 
mer low-water is dependent upon the snow- 
fall of the previous winter. The winter 
low-water depends mainly upon tha 
weather conditions which exist at the time 
and upon the amount of the fall rains. In 
the normal season the fall rains fill the 
ground with water and before steady freez- 
ing weather sets in sufficient snow falls 
to protect it. Melting goes on slowly next 
to the ground insuring a supply of water 


1 Part of a forthcoming volume on “ Hydroelectric 
Plants of the United States, Canada and Mexico,” by 
A. W. Clapp. 


Baker City, Ore. 


not to be expected from a casual inspec- 
tion. 
The intake to the flume is located two 
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and Power Company, 


is covered the entire length, both for pro- 
tection from snow and to keep out falling 
leaves and twigs. During the winter the 


FLUME, Rock CREEK PowER-HOUSE OF THE BAKER LIGHT AND POWER COMPANY, BAKER City, ORE. 


miles from the edge of the main valley at 
an elevation of 5,000 fect. 

Water is diverted into the flume by 
means of a masonry dam thirty feet long 
and four feet high. The flume is of wood 


heavy fall of snow is a protection against 
freezing. It lies on a dirt bench excavated 
in the hillside without trestle work. Tie 
flume is built on a grade of ten feet to 
the mile with a capacity of seventy second- 


Rock CREEK POWER-HovusE, BAKER LIGHT AND POWER COMPANY, BAKER CITY, ORE. 


three feet bv six feet inside. It is con- 
structed of Oregon red fir two by twelve 
inches resting directly on mud sills. It 


feet, with the water two feet deep, and is 
one and one-quarter miles long. 
The intake is provided with a coarse 
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trash-rack while at the lower end, where 
the water enters the pipe line, a twelve- 
foot iron rack is built, set at an incline in 
This is made of three-eighth 


the flume. 
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fourteen cubic feet per second, and there 
is ample capacity in both the flume and 
iron trash-rack. 

The pipe line is connected to the pen- 


DIVERTING DAM AND INTAKE TO FLUME, Rock CREEK PowerR-Hotss, BAKER LIGHT AND 
Power Company, BAKER CITY, ORE. ; 


d 
3 7 


į 


i 
wa gles em è 
> Ra: 
Da bes ihe! | 


h 


11 


2,600 feet long. It is twenty-four inches 
in diameter, No. 12 steel at the upper and 
fourteen inches in diameter, three-eighth- 
inch steel at the lower end, with four in- 
termediate sizes and gauges. The lower 
half is double-riveted longitudinally and 
single-riveted on the transverse seams. The 
upper half is double-riveted, the lengths 
being joined by caulked joints covered by 
steel leaded collars. The pipe line has a 
thirty-five-degree curve at the lower end. 
It is thoroughly anchored in concrete block 
at all bends. There are six air valves dis- 
tributed along the line. The pipe line 
comes through a fourteen-inch gate valve 
with a twenty-four-inch receiver made of 
one-half-inch steel. It is provided with 
three twelve-inch outlets, two fourteen- 
inch main outlets and one three-inch out- 
let for the exciter and relief valve. The 
receiver is anchored to a solid block of con- 
crete. 

The power-house is built of rough 
dressed stone laid up into a twenty-four- 
inch wall. The inside dimensions are thir- 
tv-four feet by sixty-four feet and fifteen 
feet high in the clear. All foundations 
are of concrete six feet deep. Two wheels 
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VIEW,IN INTERIOR OF RocK CREEK PowER-HovusE, BAKER LIGHT AND PowER COMPANY, BAKER CITY, ORE. 


by two-inch flat iron set edgeways to the 
current, with three-eighth-inch spaces. 
At. full load in the station the flow is 


stock by a taper joint thirty-six inches in 


diameter at one end and twenty-four 
inches at the other. The pressure pipe is 


and generators are installed with room for 
a third. The two units consist each of one 
fifty-inch special Pelton wheel which wil! 
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develop 750 horse-power with a 2.45-inch 
nozzle under a head of 960 feet, driving 
through leather-link couplings a 400-kilo- 
watt revolving-field, sixty-cycle, 2,300-volt, 
three-phase General Electric generator at 
450 revolutions per minute. One Lombard 
governor controls both wheels. There is 
one forty-five-kilowatt exciter driven by a 
Pelton water wheel overhung from the ex- 
citer bearings. The switchboard consists 
of one exciter panel, two generator panels 
and one feeder panel with a synchroscope 
on a swinging bracket. The lightning ar- 
resters are of the General Electric multi- 
plex type, three banks of three each to the 


line, through single-pole high-tension 
switches. The voltage is controlled by a 
Tirrill regulator. 


There are three step-up transformers oìl 
insulated and water cooled, 300-kilowatt, 
2,300 to 22,500 volts, connected in delta. 
The high-tension wires leave the building 
through a twelve-inch tile closed with a 
circle of glass with a hole drilled in the 
centre for the wire. These tiles are built 
into a tower on the roof of the station. 
_ There is but one set of wires leaving the 
building. These run to a platform built 
between four poles carrving the horn type 
disconnecting switches fer disconnecting 
either of the two transmission lines. 

One transmission line runs to Baker 
City, seventeen miles southeast through the 
level Baker valley. The poles were eut 
from the local timber with eight-inch to 
ten-inch tops. The butts were treated with 
carbolineum, set five feet in the ground and 
spaced fifty-two to the mile. The line 
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The cross-arms are four by six inches Ore- 
gon fir, six feet long, bored for one and 
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The three wires 
The 


in the top of the pole. 
form a triangle five feet on a side. 


THE TRANSMISSION LINE AND TRIBUTARY TERRITORY SERVED BY BAKER LIGHT AND 
PowER COMPANY, BAKER City, ORE. 


TRANSMIRSION LINE, LOOKING TOWARD BLUE MOUNTAINS. 


follows the country roads. All corners are 


double armed and thoroughly braced. 


one-half holes and bolted to the poles. 
The top wire is carried on a pin inserted 


pins are California eucalyptus, oil treated. 
The insulators are the Hemingray 
“Provo,” 40,000-volt type. The copper is 
No. 4 gauge. The telephone wires are 
carried on brackets ten feet below the 
power circuits and are transposed every 
fourth pole. 

The second transmission runs to Bourne, 
thirteen miles southwest across the main 
summit of the Blue mountains into the 
Cracker Creek mining district. This linc 
reaches an elevation of 8,300 feet. The 
poles were taken from the surrounding 
timber. The country is so rough that all 
line material had to be delivered by pack 
horses. The poles are tamarack and black 
pine. Above 6,500 feet elevation there 
were no suitable poles and poles had to be 
snaked up the mountain at a very heavy 
expense. The poles are thirty feet long 
with eight-inch tops set five feet in the 
ground. A large number of the pole-holes 
were blasted in rock. The poles are spaced 
forty-five to the mile, except in difficult 
places, The top wire is carried on a spe- 
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cial bracket bolted to the side of the pole 
at its top. The other details are the same 
as those of the line to Baker City. 

There is a branch line five miles long 
tapping the Baker City transmission line 
supplying power to the United Elkhorn 
mines and a second line of the same length 
running from the substation at Baker 
City, five miles east, to the Virtue and 
several other mines. 

The substation at Bourne is a frame 
building twenty by thirty feet, cemented 
inside and out on expanded metal lath, 
with a concrete floor. Ten feet of one end is 
partitioned off for a room for the station 
attendant. There are two 200-kilowatt 
transformers connected in delta with the 
usual arrangement of lightning arresters 
and switchboard. Three-phase current at 
2,300 volts is delivered to the various 
mines. 

The principal substation is in Baker 
City. This consists of a two-story brick 
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steam plant at South Baker, the line to 
the Virtue mines and the local service, 
which last is at 2,300 volts. 

The officers of the company are: Presi- 
dent, Clarence M. Brown, Philadelphia, 
Pa.; vice-president and general manager, 
Isaac W. Anderson, Spokane, Wash.; sec- 
retary-treasurer, J. M. Rhodes, Jr., Phila- 
delphia, Pa.; assistant secretary and treas- 
urer, F. N. Averill, Baker City, Oregon; 
superintendent, F. N. Averill, Baker Cily, 
Oregon. 

G. L. Thayer, Walla Walla, Wash., is 
the consulting engineer to whom credit is 
due for the data given herewith. 
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MOTOR LOADS IN SMALL TOWNS. 


BY HOWARD 8. KNOWLTON. 


The small town is often looked upon as 
a poor field for profitable power service, 
and in many such communities the cen- 
tral station output is entirely confined to 
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ANOTHER VIEW IN THE ROCK CREEK PowER-HOUSE OF THE BAKER LIGHT AND POWER 
COMPANY, BAKER CITY, ORE. 


building near the business centre. It cou- 
tains two 200-kilowatt transformers con- 
. nected in delta. The station is equipped 
with automatic remote-control, high-ten- 
sion switches in brick cells, a marble 
switchboard and high-tension lightning ar- 
resters. An extra 200-kilowatt trans- 
former is on hand in case of breakdown 
either in this station or at Bourne. The 
gas works are owned by this company and 
are built on the same plat of ground so 
that the gas maker acts as substation at- 
tendant. This substation is the distrib- 
uting point for the power line from the 


lighting work during the hours of dark- 
ness. . The equipment stands idle any- 
where from twelve to eighteen hours per 
day, and the all-day load factor shrinks 
to fifteen or twenty per cent. Lighting 
rates have to be high to carry the burden 
of fixed charges during non-productive 
hours, and the business in general suffers 
from the paralysis of the equipment dur- 
ing the daytime. 

In a town where more or less manufac- 
turing is carried on, there is seldom any 
excuse for failure to supply current in 
the daytime. If there are several mills 
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in the place driven by steam power with 
the usual accompaniment of wasteful and 
inflexible belts and line shafts, the field 
for aggressive motor applications is clear. 
Communities of this character are fre- 
quently so conservative that even a low 
power rate does not attract the mill peo- 
ple, but sometimes a start can be made in 
equipping a single department or an ex- 
tension. Even if a mill has an isolated 
plant it should not be lost from sight, for 
the capacity of most isolated plants is 


.much more limited than the capacity of the 


central stations operating in the same ter- 
ritory. Extensions are now planned by 
mill owners many months ahead of their 
construction, and if a motor load can be 
inaugurated in such cases as an entering 
wedge, the result is likely to be a greatly 
increased output for the central station. 
Increased production by individualized 
department or machine drive is the point 
to emphasize even more than operating 
economy. 

As an actual fact there is more power 
business in a small town than is generaily 
realized, even in towns where very little 
manufacturing is done. There are coffee 
mills in grocery stores, grindstones, black- 
smith blowers, feed cutters, circular saws, 
small pumping plants for private use as 
well as small municipal pumping equip- 
ments, meat choppers, small refrigerating 
plants, church organ blowers, milk shakers. 
soda fountain carbonators, ice cream freez- 
ers, newspaper presses and elevators await- 
ing the motor drive. Very few communi- 
ties are fully supplied with electric power 
for these purposes, but depend upon either 
muscular effort or non-condensing engine; 
for their operation. The fan motor field 
is almost untouched in many small towns, 


and the proper ventilation of halls and 
churches is unknown to not a few com- 
munities. One of the best things which 
can be done to raise the standards of liv- 
ing in small towns above the dead level 
of rural monotony is to introduce electrical 
conveniences in every possible way. The 
improvement of station economy resulting 
from a better load factor is by no means 
the sole reason for the inauguration of 
daylight service by central stations in 
small towns; the increased volume of prof- 
itable business as a whole is a benefit to 
the town as well as to the operating com- 
pany. It sometimes happens that the es- 
tablishment of day service in a small 
town brings in additional factories, and 
thus increases the prosperity and pur- 
chasing power of the community. These 
plants can be most economically operated 
by the electric drive when rates are rea- 
sonable, and by being in a position to sup- 
ply such service the small central sta- 
tion becomes a factor in the building up 
of the place. Power rates of four or five 
cents per kilowatt-hour are well worth 
considering in such cases. 
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The Electrical 


HE name Allis-Chalmers, for many 
years a synoným among power users 
for excellence of design and work- 

manship in the construction of steam- 
driven engines of all kinds, has, within 
the past few years, come to be more and 
more associated in the public mind, not 
only with the production of the recipro- 
cating steam engines, but also with the 
design and construction of prime movers 
and power equipment of every description 
—steam turbines, gas engines, hydraulic 
turbines and electrical machinery. 

The electrical works are located at Nor- 
wood, a suburb of Cincinnati, Ohio, and 
comprise the original model plant of ihe 
Bullock Electric Manufacturing Company, 
with extensive additions which have been 
and are being made by the Allis-Chalmer: 
Company in order to provide adequate fa- 
cilities to meet the rapidly increasing de- 
mand for space. Electrical generating, 
transforming and driving apparatus of 
every type is built here, including direct- 
current dynamos and motors, alternating- 
current generators, induction motors, 
transformers, rotary converters, railway 
motors, air-brake motors, controllers, 
switchboards and a great variety of auxil- 
lary apparatus. 

The plot of ground on which the works 
have been built is approximately sixteen 
acres in area and is situated in close prox- 
imity to the tracks of the B. & O. and 
C., L. & N. railways as indicated in 
Fig. 1, showing the general plan of the 
works. All of the main buildings are of 
modern iron, steel and brick or concrete 
construction, exceedingly well lighted and 
ventilated. As a group, the buildings of 
this plant present an appearance which 
is above the average, being faced with 
buff-colored pressed brick and designed 
exteriorly with considerable reference to 
a pleasing architectural effect. As shown 
in Fig. 1, all buildings, with the excep- 
tion of the foundry, face on Forest ave- 
nue, and are provided with wide and well- 
kept grass plots between the pavement and 
the building proper. Figs. 2, 3 and 4 
are general views of the administration 
building, and the principal works build- 
ings, with the exception of the pattern 
shop and the foundry, which are located 
opposite the main group. 

The foundry building, an interior view 
of which is shown in Fig. 5, is 202 fect 
long by 103 feet wide. The structure is 
so arranged that it may be readily ex- 
tended in the rear toward the pattern 
storage building if a larger capacity is at 
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any time required. The foundry is 
cquipped with two cupolas, with a ca- 
pacity each of twelve tons per hour. The 
main bay of the foundry is served by two 
electric traveling cranes of twenty-five and 
fifteen tons’ capacity, respectively. Each 
of the side bays is served by a smaller 
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Works of the Allis-Chalmers Company. 


description. A tower in the rear of the 
building contains the elevator, stair- 
case and main electrical wiring. There are 
no openings from this tower directly into 
the various floors of the building, but at 
each landing a fireproof sliding door leads 
into the main building. The heating sys- 


Fia. 1.—GnrounD PLAN OF THE Norwoop, CINCINNATI, WORKS OF THE ALLIS-CHALMERS 
COMPANY. 


five-ton crane. Coke-heated core ovens ure 
employed for the treatment of cores and 
moulds. 

The second building opposite the main 
buildings, and facing them, is the pattern 


tem is carried out by means of the hot 
blast, all the air ducts being built in the 
walls, thus avoiding the use of galvanized- 
iron pipes. Each floor consists of a single 
large room, the two upper ones being pro- 


Fic. 2.—ADMINISTRATION Bui.tpine, Suor No. 2 a 


ND SERvicE BuiLpiInc, Norwoop, CINcIN- 


NATI, WORKS OF THE ALLIS-CHALMERS COMPANY. 


shop and pattern storage. This building 
is new and of modern construction 
throughout. It is fifty-three feet by 216 
fect and four stories in height. The 
slow-burning mill type of construction 
has been followed, the floors being of 
heavy timber with no openings of any 


vided with suitably numbered racks for 
storing patterns. The storage capacity is 
approximately 30,000. 

The second floor is used as a pattern 
shop, providing room for forty pattern- 
makers. The most approved forms of 
woodworking machinery comprise the 
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equipment, each tool being driven by an 
individual electric motor, permitting the 
most advantageous placing of tools 
wherever most effective and doing away 
with all line shafting. 

All parts of the building are exception- 
ally well lighted, as the rooms are coni- 
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pressed track and material ean thus be 
loaded or unloaded directly. 

Machine shop No. 1 of the main group, 
opposite the pattern building just de- 
scribed, is one of the original Bullock 
buildings, 102 feet by 462 feet. The equip- 
ment throughout is composed of motor- 


Fic. 3—SnHop No. 1 AnD Power-Hovuse, Nogwoop, CINCINNATI, WORKS OF THE ALLIS- 
CHALMERS COMPANY. 


paratively long and narrow, with windows 
on all sides and with the interior walls 
coated in white. 

The first floor is used as a storage room 
for small dynamos and motors carried in 
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driven machine tools of all kinds used in 
the manufacture of electrical apparatuz. 
Several different applications of the motor 
drive used are shown in Figs. 6 and 7. 
The building is identical in general ap- 
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Fic. 4.—FRONT END OF SHOP No. 3, Norwoop, CINCINNATI, WORKS OF THE ALLIS- 
CHALMERS COMPANY. 


stock. It is divided into two bays run- 
ning the entire length of the building and 
separated by a line of columns which, to- 
gether with other columns at the side 
walls, carry the runways for two five-ton 
traveling cranes. Freight cars can be run 
into one end of the building on a de- 


pearance and construction with the others 
of the group. The central bay is served 
by two cranes of twenty and thirty tons’ 
capacity respectively, and the side bay: 
each by a five-ton crane. In addition to 
the machine tool work performed in shop 
No. 1, a portion of the armature winding 
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for large machines is carried on here, and 
a testing department for the smaller ma- 
chines has been provided in the front por- 
tion of the building. The Allis-Chalmers 
motors, used to drive the machine tools, 
are operated on the multiple voltage sys- 
tem of variable speed control having a 
speed ratio of six to one, giving twelve 
speeds in the forward direction and nine 
in the reverse. | 

In each machine shop, there is a sepa- 
rate balancer installed for splitting the 
voltages and which may be used independ- 
ently in case of the failure of those in- 
stalled in either of the other shops. The 
connections of these balancers are such 
that one set may be made to carry the load 
of the others. 

Machine shop No. 2 is identical in gen- 
eral appearance with the other buildings 
of the group. It is 100 feet by 303 feet 
and two stories in height. The roof has 
a wide skylight area which secures a flood 
of diffused light to the interior of the 
building. This unit, with the others of 
the group, is also heated by means of the 
overload blower system which draws in 
fresh air, and having passed it around 
steam-heated pipes, blows it out through 
the tubes. This same system keeps the 
shop at an even and agreeable temperature 
in summer by the circulation of cooled 
air. 

A five-ton electric traveling crane serves 
the entire length of the shop. An in- 
dustrial railway connects the punch de- 
partment with the annealing. At both 
ends of the shop freight elevators driven 
by electric motors connect the upper and 
lower floors. The drying ovens are also 
connected directly with the insulating de- 
partment by means of a smaller elevator. 

On the first floor is located the punch- 
ing department where the sheet steci 
punchings for armatures and field-poles are 
made. This shop is provided with a com- 
plete equipment of: motor-driven punch 
presses. On this floor the armature cores 
for direct-current dynamos and motors, 
and the stator cores for small alternating- 
current machines, are assembled. The 
commutator department is located at the 
rear, and in a room separated from the 
remainder of the building by fireproof 
walls the punchings for armature and sta- 
tor cores are annealed and japanned. 

The annealing equipment consists of 
two ovens arranged for oil fuel, each oven 
with a capacity of about 30,000 pounds of 
steel at each charging. Those ovens are 
of latest design, provided with recording 
pyrometers and arranged so that the heat 
is under complete control at all times. The 
upper floor of shop No. 2 contains the 
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coil-winding department where armature. 
field and transformer coils are wound and 
insulated. 

In this shop every machine tool, from 
the ponderous drill presses, making lami- 
nations for turbo-generators, to the small 
tapping machines for insulating arma- 
ture coils, is driven by an individual elec- 
tric motor. The initial cost of many of 
the smaller tools is somewhat increased 
by driving each separately; but by this 
arrangement the machines are rendered 
independent of each other, so that an ac- 
cident to one docs not interfere with the 
operation of the others. The system be- 
comes also extremely flexible. Not only 
can the tools be moved to the work, wheu 
it is desirable to do so, but they can be 
shifted easily from one portion of the shop 


to another without disarrangement of the 


power connections. Other advantages are 
clear headroom, better light, freedom from 
dirt, economy of operation (as power is 
only used when the machines are working) 
and reduction of the liability of accidents 
to employés. The greatest advantage to 
be derived from this individual drive, how- 
ever, is the increased output due to the 
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Fic. 6—VIEW IN SHop No. 1, SHOWING Row oF MorTor-DrIvEN BorRING MILLS, 
NorwooDp, CINCINNATI, WORKS OF THE ALLIS-CHALMERS COMPANY. 


fact that the machines can be run at the a machine shop, a very small percentage 
proper speeds to suit the work. As labor of saving in its cost per year will more 
is the greatest single item of expense in than balance a comparatively large initial 


Fig. 5.—VIEW IN FouNDRY, Norwoop, CINCINNATI, WORKS OF THE ALLIS-CHALMERS CoMPANY. 
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Fic. 7—Vigew IN SHop No. 1, SHowina Moror-DriveN LATHES, Norwoop, CiNcIN- 
NATI, WORKS OF THE ALLIS-CHALMERS COMPANY. 


increase in the expense incurred for tools. 
Shop No. 3, a general view of which is 
shown in Fig, 8, is 462 feet long, the 


— 


front portion being one story high and 
176 feet wide, the rear portion 107 feet 
wide and two stories high. The two-story 
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extension in the rear is a recent addition; 
it is of ferro-concrete construction and is 
faced with brick on the outside to match 
the other buildings. Both upper and lower 
floors are divided into bays by rows of 
columns, and pn the lower floor two ten- 
ton cranes are provided; the work on the 
upper floor being of a lighter character, 
two five-ton cranes are installed. An ele- 
vator is located at about the middle of the 
extension. On the second floor are the tool 
room and brass department for the manu- 
facture of small brass parts entering into 
the construction of machines. The front 
portion of this unit is used for the con- 
struction of large machines and is divided 
into three bays. The central bay is sixty- 
eight feet wide and sixty feet high under 
the roof trusses and is equipped with a 
sixty-ton traveling crane having a fifty- 
foot lift. ach side bay is forty-eight 
feet wide, one served by a twenty-ton crane 
and the other by one of thirty tons’ ca- 
pacity. Part of the central bay is pro- 
vided with iron floor platens for the use 
of portable drills, slotters, etc. 

The power-house and boiler plant of the 
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Fro. 8.—INTERIOR View or Smor No. 3, Norwoop, CINCINNATI, WORKS OF THE ALLIS-CHALMERS COMPANY. 


18 


works are located alongside of shop No. 1. 
The power-house equipment consists of two 
Allis-Chalmers 800-kilowatt, 240-volt di- 
rect-connected engine type generators, one 
of which is driven by a Lane & Bodley en- 
gine, and the other by an. Allis-Chalmers 
Reynolds cross-compound Corliss engine. 
There is further equipment consisting of a 
small 100-kilowatt unit and an air-com- 
pressor outfit used for operating pneu- 
matic tools used in various operations 
throughout the shops. Two artesian wells 


furnish the entire water supply for engines . 


and fire service. A water storage reservoir 
is provided for use in fire, with a fire pump 
in connection with a complete sprinkler 
system for all buildings. The engines are 
run non-condensing. The boiler house 
equipment is comprised in six 250-horse- 
power Cahall vertical, water-tube boilers, 
fitted with Mansfield chain grate stokers. 

The service building, fifty-three feet by 
261 feet, is located between shops Nos. 2 
and 3. A wire storage room and locker 
and wash rooms for employés occupy its 
lower floor. The upper floor is fitted 
up as a dining room for factory and 
office employes. 

The administration building is 100 fect 
by 100 feet and two stories in height. It 
provides accommodation for the various 
administrative offices and departments, 
drafting room, engineering department, 
purchasing department, superintendent’s 
office, etc. 7 

The general plan of buildings and 
grounds shown in Fig. 1 gives the layout 
of standard-gauge railroad tracks in yards 
and buildings. In addition, there is a 
complete equipment of narrow-gauge in- 
dustrial railway interconnecting the va- 
rious shop units. All the yard track is 
equipped with overhead trolley, and motor- 
driven cars equipped with electrically op- 
erated jib cranes are used for loading and 
unloading material and conveying it be- 
tween the shop buildings. 


The National Electrical Contractors’ 
Association. 

The sixth annual convention of the Na- 
tional Electrical Contractors’ Association 
will be held at Cleveland, Ohio, July 18, 
19 and 20. The Hollenden Hotel has been 


selected as headquarters. At present the 
indications are that this will be a well- 
attended and successful convention. The 
master of transportation, Alexander Hen- 
derson, has been doing a giant’s work in 
securing liberal concessions from the pas- 
senger departments of the various raii- 
roads. Beginning with March 1, eleven 
bulletins have been published up to June 
26. These bulletins have given every con- 
ecivable kind of information concerning 
railroad affairs, hotel headquarters, hotcl 
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rates and instructions concerning the 
method of applying for and utilizing rail- 
road certificates where a rate of a fare and 
a third has been conceded. 

The Central Passenger Association, the 
Trunk Line Association, the Western Pas- 
senger Association, the New England Pas- 
senger Association and the Southwestern 
Excursion Bureau have all made liberal 
concessions to members attending the con- 
vention. 

For the convenience of passengers from 
New York and adjacent points, arrange- 
ments have been made with the New 
York Central & Hudson River Railroad 
for a special Pullman equipment, leaving 
New York (Grand Central Station), July 
17, at 5.29 P. M., arriving in Cleveland, 
July 18, at 6.55 A. M. 
< 


Gas Engine Ignition. 

In an article by L. W. Scudder, in the 
Yale Scientific Monthly for June, on 
“Some Disputed Points in Automobile 
Manufacture,” the author compares the 


advantages of the two electrical ignition 
methods. The majority of American manu- 
facturers use the jump spark system, with 
a length of spark about one-thirty-second 
of an inch. The make and break system 
is used on nearly all of the foreign cars 
and on one or two American machines. 
The make and break system gives but a 
single spark, so that if this fails there is 
no chance for ignition until the next 
stroke. The points of contact are liabie 
to wear out quickly on a high-speed engine, 
and their renewal is difficult and expensive. 
With this system it is impossible to start 
the engine without cranking. The great- 
est trouble met with in the jump spark 


system is. due to the breakdown of the 


insulation. The spark plugs necessary for 
this system are a source of endless annoy- 
ance, and the induction coils and their vi- 
brators are apt to give trouble. The au- 
thor concludes that where the cost of tne 
system is not of much importance, the 
make and break plan is the better, but 
where the apparatus must be left to the 
care of Jess skilled workmen and must be 
less expensive, the Jump spark gives better 
results. 


eta 

.Opening of the Teltow Canal. 

The ceremony of opening the new Tel- 
tow canal was performed by the German 
emperor on Saturday, June 9. The canal 
has been constructed and will be worked 
entirely by the municipal authorities of 
Teltow, the total cost of construction hav- 
ing amounted to about £2,000,000. The 
greatest feature of the canal is that electric 
towing will be exclusively adopted, and 
barges will not be allowed to be propelled 
in any other way. Electric towing loco- 
motives are used, running on rails on the 
banks and supplied by an overhead wire. 
A special power station has been erected 
near the canal containing two generating 
sets, each driven by a 1,000-horse-power 
Zoelly turbine. Three-phase current is gen- 
erated at 6,000 volts, fifty cycles, and is 
converted to continuous current at 600 
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volts in substations. Each tractor is capa- 
ble of hauling a load of 1,500 tons at 
3.3 miles per hour. On portions of the 
canal which pase through lakes, where it 
is impossible to tow from the bank, elec- 
trically propelled tug-boats are used. 
The new Teltow canal is twenty-three 
miles long, sixty-six feet wide, and has a 
uniform depth of rather more than eight 
feet, thus permitting the passage of barges 
laden with as much as 600 tons of cargo. 
It is spanned by forty-two bridges, and 


when finally completed, will have cost 


nearly two millions sterling. 
< 


Flour Bleaching with the Aid of 
Electricity. 


An interesting and useful application of 
electricity which is finding considerable 
favor in the milling trades is described 
in the Electrician (London) for June 8. 
It is essential that flour should be of 
the purest white color, and various bleach- 
ing processes have been employed from 
time to time, to which the flour is sub- 
jected after being ground. The latest of 
these is that due to the Alsop Flour 
Process Company, of .London, which has 
been in use for the past. two years. 

The method consists briefly in passing 
a current of air through a chamber cor- 
taining a high-voltage, continuous-current 
arc. This is then led through the flour, 
which has been placed in an agitator, and 
the flour emerges from the agitator with 
a considerably whiter tint that it had pre- 
viously. The company explains that the 
air is ionized in its passage through the 
arc chamber, and that ionized air has a 
distinct bleaching action on flour. 

The arc is formed in a peculiar way. 
A double-acting pump draws air through 
the arc chamber, the piston of the pump 
at the same time drawing out the are. 
The electrodes between which the arc is 
struck are usually mild steel, and are in- 
sulated from the wall of the chamber. 
They are arranged to fit snugly in the 
holder, but can be easily replaced. When 
the suction stroke of the pump starts the 
electrodes are together, and as the stroke 
proceeds they are separated and the arc is 
lengthened by raising the upper electrode 
until it is extinguished. During the 
pressure part of the stroke which forces 
the air through the bleaching chamber the 
electrodes are brought together again. The 
rocking arm which operates the electrodes 
in the two chambers has a travel slightly 
greater than that taken by the electrodes, 
the difference in motion being taken up by 
a spring. 

The voltage employed is 400, and to 
increase the length of the are an in- 
ductance of considerable gize is included 
in the circuit. The are'1is from two to 
five inches in length, according to the size 
of the drum. The current employed 
ranges from one and one-half to twelve 
amperes, according to the amount of flour 
to be treated, or the degree of bleaching 
required. With a double pump, running 
at fifty revolutions per minute, and having 
pistons ten inches in diameter with ten 
inches stroke, thirty sacks of flour can be 
treated in one hour. 
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The Second Annual Convention of the National-Interstate Telephone 


HE second annual convention of the 
National-Interstate Telephone As- 
sociation was held at the Audi- 

torium Hotel, Chicago, Ill., June 26, 27 
and 28. In point of attendance and en- 
thusiasm this was the most successful inde- 
pendent telephone convention ever held. 
As published in the last issue of the ELEc- 
TRICAL REVIEW the manufacturers made 
a splendid showing and, as usual, helped 
materially to make for the success which 
was attained. 

TUESDAY SESSION—JUNE 26, 3 P. M. 

The first session was called to order 
June 26, at 3 P. M., with President James 
B. Hoge in the chair. Mr. Hoge presented 
J. Hamilton Lewis, corporation counsel 
of the city, who delivered the address of 
welcome. 

Following the address of welcome a pho- 
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tograph was made of those present, and 
the response was made by E. H. Moulton, 
president of the Twin City Telephone 
Company, Minneapolis, Minn. 

President Hoge then delivered the an- 
nual address, saying, in part: 

The securities of our companies are now 
regarded in an entirely different light 
from what they were two years ago or even 
one year ago, and the investing public are 
analyzing them critically, finding them 
in most cases more conservatively financed 
and upon a more substantial basis than 
many of the securities that have heretofore 
been selling at much higher prices than 
our securities. 

A great majority of the companies togday 
are using the best material and the latest 
type of equipment to be had; operating 
rules and regulations, systems of ac- 


Association. 


Auditorium Hotel, Chicago, Ill., June 26-28. 


counting, and systems of advertising have 
all become more uniform, and yet, when 
you stop to consider the possibilities ahead 
of you in this great’ work, you will see 
that you have more victories to win, many 
problems yet to solve. It has been well 
sald that no other public-serving utility, 
except the water companies, fills so im- 


portant a place in the daily life of the 


American people ag the telephone. 

We represent to-day an investment of 
over $300,000,000, with over 3,000,000 
telephones installed. Let this coming 
year be one of education along organized 
lines. Let us help our neighbors as well 
as ourselves. The next ten years will see 
over 3,000,000 additional telephones con- 
nected with our systems if we do our full 
duty. Strong interests are coming into 
the field each month. We are getting 
young men of wealth and influence inter- 
ested who are following their money into 
the business in a way that is a power 
for good. But a greater power for 
good is the fact that the masses are in- 
vesting their money in these properties, 
and it is their property that is furnishing 
this service in their community, the same 
as it is their money that is furnishing the 
banking capital of their community and 
they’are going to lend their influence in 
seeing that the business is run on proper 
lines to give good service and fair returns 
upon the money invested. What we need 
to-day is a better and stronger organiza- 
tion, provided with sufficient capital to pre- 
pare records of our system, to carry on a 
campaign of publicity and furnish to the 
press the information that they desire 
about the greatest industry ever developed 
in this country. 

President Hoge announced the follow- 
ing committees: 

Committee on ways and means—J. G. 
Splane, Pennsylvania, chairman; R. .B. 
McPherson, Michigan; Henry Barnhart, 
Indiana; James S. Brailey, Ohio, and 
Charles E. Sumner, Oregon. 

Committee on amendments to constitu- 
tion—Cyrus Haling, Ohio, chairman ; Sen- 
ator Kline, Pennsylvania; J. B. Ware. 
Michigan; J. B. Earl, Texas, and E. R. 
Conkling, Illinois. 

Committee on nominations—E. H. 
Moulton, Minnesota, chairman; O. C. Sni- 
der, Missouri; M. B. Overly, Kentucky; 
W. G. Thompson, Ohio; P. C. Holdoegal, 
Iowa. 


Photograph committeee—George F. 
Hughes, Iowa, chairman; R. E. Mattison, 
Nebraska; Wm. L. Morlering, Indiana. 
This is a special committee.that was ap- 
pointed this year in order to take charge 
of certain exhibits of photographs of ex- 
changes and equipment in various states. 
This exhibit was one of the features of the 
convention. 

Committee on credentials—A. C. Davis, 
West Virginia, chairman ; Louis Bruckner, 
Ohio; A. C. Lindemuth, Indiana; Linton 
Reber, Maryland, and Louis Blankenhorn, 
California. 

Entertainment committee—C. E. Sti- 
ger, Illinois, chairman; George Ihmsen, 
E. B. Overshiner, J. Y. Cracraft, W. H. 
McDonough, W. W. Dean, C. D. Norton 
H. B. McMeal, J. F. Bailey, C. Y. McVey 
and George N. Bandy. 


THEODORE Gary, First VICE-PRESIDENT. 


John A. Harney, assistant secretary, 
presented his report, an abstract of which 
follows: 

There are 7,450 independent telephone 
companies, operating in 11.925 cities and 
towns of the United States. There is a 
handsome balance in the treasury, and the 
supply department shows a fair profit. 
Concerning the progress the association is 
making in the preparation of maps of the 
independent lines, there are at present on 
file post-route maps for forty-two states. 
On twenty-nine of these data have been 
spotted and tracings have been completed 
for seventeen. 

WEDNESDAY SESSION—JUNE 27, 10 A. M. 

The convention met pursuant to ad- 
journment, the president, James B. Hoge, 
in the chair. 

The secretary proceeded to the roll-call 
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of states, the representatives giving various 
details concerning the condition of af- 
fairs in their territories. Alabama made 
no response and Mack Hammett responded 
for Arkansas. 

Telephone rates are uniformly $1.50 
and $2.50, the largest places $2 and $3, 
extension rates $1. Toll rates are about 
three-quarters of a cent per mile; a usual 
minimum charge of twenty-five cents is 
made. It is impossible at this time to 
say definitely what the earnings of the toll 
lines would be, because the business is as 
yet undeveloped, but the actual figures 
from the sub-license company show that 
the average toll line business varies be- 
tween $8 and $9 from a subscriber per 
year. This large percentage is due to the 
cotton planters of the state who reside 
in the country, and who frequently have 
recourse to the telephone for business and 
pleasure, and especially to expedite their 
business. The negro farm hands on the 
plantation also use the telephone, and 
there being quite a number, this naturally 
increases the earnings. The independent 
telephone companies are situated at the 
following places in Arkansas: Texarkana. 
Pine Bluff, Carlisle, Little Rock, Russell- 
ville, Adkins, Ozark, Altus, Fort Smith, 
Kureka Springs, Bald Knob, Walnut 
Ridge, Black Rock, Imboden, Horning. 
Paris, Rector, Pigott, and Elton, with a 
total number of subscribers of 6,305. 

For California Louis Blankenhorn stated 
that the independent companies are now 
reaching into the northern part of the 
state, to San Francisco and Oakland. Oak- 
land is nearly built, and will be in opera- 
tion in the course of six months, prob- 
ably, in any event, starting with 5,600 
subscribers. San Francisco has given a 
franchise to the Home Telephone Com- 
pany, and they will start in there with 
15,000 at least, but will probably exceed 
that in their initial imstallation. The 
Southern California business is repre- 
sented by now close to thirty companies, 
representing, perhaps, ten millions of 
capital. 

Prices range from a minimum for house 
telephones, individual lines, of $1.50 to $5. 
the extreme limit in the city of Los An- 
geles for business telephones, in outside 
cities from $3 to $2.50. 

Theodore Gary, upon permission, as a 
special order of business, presented a rec- 
ommendation from the executive commit- 
tee admitting manufacturers to member- 
ship in the association. After consider- 
able discussion this matter was placed in 
the hands of the committee on constitu- 
tional amendments. 

Proceeding with the roll-call of states, 
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Mr. Norton replied for Indiana. There are 
400 companies, 15,000 stockholders, 200,- 
000 independent telephone subscribers, and 
$20,000,000 of capital invested. 

For Iowa P. C. Holdoegal stated that 
in Iowa they have been somewhat active 
during the past year, have placed a state 
agent at a salary in the field, and are 
realizing the benefits from these efforts. 
The independents have increased about 
ten per cent, and are now reaching prac- 
tically every point in the state, and the 
long-distance toll lines before the summer 
closes will reach every corner, so that prac- 
tically the subscribers in each community 
may talk to those in every other com- 
munity in the state. 

For Kentucky Mr. Cole stated that from 


1,500 and 2,000 towns are supplied with 


independent telephone exchanges. Re- 
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cently the long-distance developments have 
begun in good earnest, until now they can 
connect from the western to almost the re- 
motest eastern portion of the entire state, 
and a company has been organized recently 
to devote itself more especially to the bet- 
terment of the long-distance lines of the 
state. 

For Michigan J. B. Ware stated that 
Michigan has at the present time over 
80,000 independent telephones. Six years 
ago at.the time the Detroit company sold 
to the Bell and the Kalamazoo company 
also sold, some 10,000 telephones were 
taken out of the independent ranks, leav- 
ing less than 30,000 so that during the 
past six years the greatest portion of the 
territorv has been redeemed. 

For Missouri W. B. Scruggs stated that 
they have districted the state and organ- 
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ized every district except one. There is 
only one part of the state that is not fully 
organized in districts, and working with 
the state association. They claim some 
50,000 units in Missouri, and an independ- 
ent company in nearly every town in Mis- 
souri in operation to-day. Springfield will 
be developed soon, and St. Joe will be en- 
tirely rebuilt within the coming year. 

For Nebraska R. E. Mattison stated 
that Nebraska operates 265 independent 
telephone exchanges. This development has 
been accomplished in the past six years. 
They have about 4,000 toll lines. The 
state association represents 43,000 tele- 
phones, and is organized on the Ohio plan. 

For Illinois C. V. Cheadle stated that 
Illinois has a well-organized independent 
telephone association. It is comparatively 
new. It has very little history back of it, 
but they have a wonderful, fertile future 
ahead. In round numbers there: are ap- 
proximately 160,000 independent tele- 
phones. There are probably sub-licensee 
companies representing over 30,000, so 
that there is approximately 200,000 indc- 
pendent telephones in the state. 

For Canada Dr. J. F. Deners stated 
that in the Province of Quebec they have 
2.750 miles of toll line construction. There 
are now around 3,000 subscribers, and the 
main line is 300 miles along the St. Law- 
rence river, with a copper circuit. In the 
province there are about twelve independ- 
ent telephone companies, with a capital 


cach invested of from $2,000 up to $350,- 


000. The total amount of money invested 
in the province is about $1,000,000. The 
total amount of subscribers is about 7,000. 

For Ohio F. L. Beam reported that the 
independents had 248,304 telephones in 
service, 797 exchanges, 1,705 toll stations, 
a growth in the past twelve months of over 
54,000 telephones. ` 

For Oregon Charles E. Sumner reported 
that there has been organized the Home 
Telephone Company, of Portland, for the 
purpose of building an exchange in the 
city of Portland ; a second company, known 
as the Home Telephone Company, of 
Puget Sound, for the purpose of building 
in the cities of Tacoma and other cities of 
that district; a third company, known as 
the Home Telephone Company, of Spo- 
kane, has been organized for the purpose 
of building in the cities of Spokane and 
Walla Walla; a fourth company, known a8 
the Long Distance Telephone Company, 
has been organized for the purpose of cov- 
ering the entire two states, and connect- 
ing all the exchanges in the entire two 
states with long-distance lines. 

For Pennsylvania Senator Kline re- 
ported that there are in operation with 
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companies belonging to the state associa- 
tion 150,000 telephones. There are 25,000 
miles of toll line, with about 300 ex- 
changes, and 2,486 toll stations. 
WEDNESDAY SESSION—JUNE 27, 2.15 P. M. 

The secretary called the roll of states 
for those who had not responded at the pre- 
vious sessions, Alabama, Alaska, Arizona, 
Colorado, Connecticut, Delaware, District 
of Columbia, Florida, Georgia, Idaho, In- 
dian Territory, Louisiana, Maine, Mary- 
land, Massachusetts, Nebraska, Missouri, 
Mississippi, Montana, Nevada, New 
Hampshire, New Jersey, New Mexico, 
New York, North Carolina, North Da- 
kota, Oklahoma, Rhode Island, South 
Carolina, Tennessee and Texas making 
no response. 

For West Virginia Mr. Davis stated that 
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For Keystone Telephone Company, of 
Philadelphia, N. T. Folwell reported that 
they have conduits in 280 miles of street; 
all large buildings are directly connected to 
the conduit system; smaller buildings are 
connected from junction boxes on the rear 
of buildings, and in outlying districts, the 
only overhead construction is one pole in 
each block, reaching only the subscribers 
in the block. The company has only 
eighteen miles of pole line in Philadel- 
phia county ; less than three miles of aerial 
cable, and about 450 miles of underground 
cable. They have $500,000 invested in 
real estate and buildings in Philadelphia 
county, all of which are of the most sub- 
stantial and permanent character, the 
larger ones being fireproof, and the smaller 
ones semi-fireproof. The territory is cov- 
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in Camden and Gloucester counties of New 
Jersey, and the Telephone Company of 
South Jersey operating in Cape May 
county. They are operating in Philadel- 
phia and suburbs and in Camden 25,000 
telephones and handle an average of 4,000 
toll messages per day. The gross revenue 
of the Keystone properties is nearly 
$1,100,000 per year, and the demand for 
the service is greater than ever. 

The paper by Ivy L. Lee, New York, 
on “Telephone Publicity—Appealing to 
Public Opinion,” was read, and a vote of 
thanks tendered to the author. 

The independent companies should rec- 
ognize the necessity of securing the good 
will of the public. This can only be done 
by teaching it what the independent tele- 
phone companies have done and how 
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there are twenty-six companies in the state 
association, with an invested capital of 
$1,244,000 and gross receipts are $67,416. 

For Vermont Mr. Buzzell reported there 
are over 100 independent companies in 
the state, with about 20,000 telephones. 

For Texas J. B. Earl reported that at 
Austin the independents have built several 
exchanges in the central territory and 
north of Austin there are two companies 
in connection with the independent com- 
pany. The rates are good. The long-dis- 
tance rates are much more. 

For Wisconsin Mr. Webb reported that 
there are over 42,000 independent tele- 
phones in operation, but a considerable 
number are Wisconsin Bell licensees. 


ered by six exchanges, the ultimate ca- 
pacity of the three larger ones being 7,200 
lines and the smaller ones 4,800 lines. 
Through the Keystone State Telephone 
and Telegraph Company they are oper- 
ating in the counties surrounding Phila- 
delphia in Pennsylvania. They have six 
exchanges in this territory and 3,000 miles 
of toll line connecting with the Delmarvia 
Telephone Company and the Maryland 
Telephone Company on the south, the 
United Telephone Company on the west, 
the Consolidated Telephone Company on 
the north, and the Interstate Telephone 
Company in New Jersey on the east. They 
have recently acquired the Eastern Tele- 
phone and Telegraph Company operating 


strong they are. Only in this way is it 
possible to overcome the opposition in its 
stronghold. The public ear must be reached 
through legitimate news items published 
in the newspapers, items which are not 
paid for and which have the element of 
novelty. It was suggested that the asso- 
ciation adopt a comprehensive policy for 
informing the people of the country of the 
achievements of the independent com- 
panies. 

A resolution relative to the independent 


‘movement looking to an entrance into 


Washington, D. C., Chicago and New 

York city was introduced and adopted. 
After a lengthy discussion upon the 

status of the Kellogg Switchboard and 
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Supply Company, a resolution was passed 
recommending that members of the asso- 
ciation not now using equipment made by 
that company refrain from purchasing 
such apparatus, and in the event of the 
company passing into the control of inde- 
pendent people the resolution to be void. 

R. A. Walker, Iowa, read a paper, en- 
titled “Look for the Shield.” Mr. Walker 
made an earnest plea for the universal use 
by independent companies of the shield 
adopted as an emblem by the association 
last year. 

THURSDAY MORNING SESSION. 

The convention was called to order at 
10 a. M. Thursday morning by President 
Hoge. The committee on standard oper- 
ating rules and regulations reported prog- 
ress and recommended that it be allowed 
to report at a later session which was 
done. 

Charles S. Norton delivered an address 
entitled “Official Organs—National and 
State.” In this he dwelt upon the power- 
ful fighting machine which such an organ 
would be. The journal should be divided 
into departments devoted to the various 
branches of telephone work. He urged the 
association to take up the matter. The 
address was referred to the executive com- 
mittee with power to act. 

L. G. Parker read a paper entitled 
“Southern Toll Line and Exchange De- 
velopment.” This calls attention to the 
opportunities for telephone development 
in the South, and points out the present 
conditions, which seem to be very favor- 
able for such development. 

The report of the committee on amend- 
ments to the constitution and by-laws was 
read by the chairman, C. W. Kline. The 
committee has revised the entire consti- 
tulion, making slight changes in nearly 
all sections. It seems that the present 
constitution has never been adopted, but 
it was taken as a basis for the amended 
form. The report was taken up article by 
article, and adopted, in some cases with 
slight changes. In Article I the name 
of the association is designated as the In- 
ternational Independent Telephone Asso- 
ciation of America. The idea of the com- 
mittee was to make the name inclusive, so 
as to admit Canada, Cuba and Mexico if 
they desire to come in. It is provided that 
an annual meeting shall be held within 
thirty days of June 1, and special meet- 
ings when decided upon by the executive 
committee. Article X, on membership, has 
heen changed considerably. It is in two 
sections, Section I provides that any state. 
provincial or independent telephone asso- 
ciation shall be eligible to membership in 
the association. Section II provides that 
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manufacturers of independent telephone 
apparatus, manufacturers of cable and 
other telephone equipment, dealers in tele- 
phone apparatus, publishers of telephone 
magazines and telephone construction com- 
panies may become associate members. 

It was moved and carried that copies 
of the new constitution be printed and 
distributed to the members. 

The report of the committee on stand- 
ardization of equipment was presented by 
E. E. Clement. The committee thought it 
impracticable and inadvisable to select one 
unvarying type of telephone equipment as 
a standard for all companies; but recom- 
mends that such details of apparatus as 
screws, lamp bases, etc., be standardized. 
A unit of carrying value for telephone 
circuits should be determined and adopted. 
It recommends that a permanent commit- 
tee on physical standards be authorized 
and appointed. The report of this com- 
mittee was discussed in a communication 
from S. G. McMeen, who agreed with its 
recommendations, and by I. H. Thiedick, 
Charles S. Norton, E. F. Wasson and L. 
Reber. The report was accepted and re- 
ferred to the executive committee. 

The report of the committee on stand- 
ard forms of accounting was presented by 
Charles F. Bender. This divides the work 
into six parts: standard forms, classifica- 
tion of income, classification of construc- 
tion, general accounts, operating accounts, 
The commit- 
tee did not feel itself competent to formu- 
late a standard system of accounting, with 
the expectation that all companies would 
adopt it at once. Such an outcome would 
require some time, and it recommends that 
a permanent committee of five members 
be appointed to consider the matter fur- 
ther. The report was accepted and re- 
ferred to the executive committee. 

The report of the committee on cre- 
dentials was read by the secretary. This 
recommends that delegates from a number 
of states, who have been properly certified, 
be seated. ‘The report was accepted. 

The convention then adjourned, to meet 
at 1.30 P. M. 

THURSDAY AFTERNOON SESSION. 

The convention was called to order by 
President Hoge. The report of the com- 
mittee on standard operating rules and 
regulations, which had been held over from 
the preceding session, was submitted by 
Charles C. Deering. Mr. Deering called 
attention to the desirability of devising 
some method of handling and accounting 
for free business. This business is, in 
some cases, particularly heavy, and it is 
desirable that it should be carefully 
studied. The report suggests that a com- 
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mittee should be appointed to take the 
matter into consideration. The report 
was discussed by Messrs. John M. Baer and 
J. B. Ware favorably, and was adopted, 
the committee to report at the next meet- 
ing. 

The following papers were ordered to 
be published: “Independent Advertising 
—Getting Results,” W. B. Woodbury, De- 
troit, Mich.; “Revenues,” by W. B. Hum- 
boldt, Topeka, Kan. ; “Suggestions on How 
to Finance Small Telephone Property,” by 
Theodore Gary; “Texas,” by J. B. Earl. 

A resolution was presented by A. C. 
Lindemuth, urging the mayor, the board 
of public works and the common council 
of the city of Evansville, Ind., to grant a 
franchise to the Citizens’ Telephone Com- 
pany. This resolution was sharply dis- 
cussed by Messrs. Baer, Ware, Norton, 
Fisher and Thiedick. It was adopted in 
a modified form, in which the words, “an 
independent telephone company,” were 
substituted for “the Citizens’ Telephone 
Company.” A number of those who took 
part in the discussion intimated that they 
would present similar resolutions with re- 
spect to other cities where independent 
companies were receiving franchises, and 
on motion of Mr. Baer, a similar resolu- 
tion referring to Milwaukee, Wis., was 
adopted. 

The report of the nominating committee 
was presented by P. C. Holdoegal. 


following were the nominees: 


President—James B. Hoge, Cleveland, 
Ohio. 

First vice-president—Theodore Gary, 
Macon, Mo. 

Second vice-president—Charles E. Sum- 
ner, Portland, Ore. 

Secretary—Charles C. Deering, Boone. 
Towa. 

Treasurer—James G. Splane, Pittsburg. 
Pa. 

John A. Harney was also nominated for 
the position of secretary by Mr. Ware, but 
he withdrew his name. The nominees were 
elected. 

President Hoge thanked the association 
for its confidence in his administration, 
and urged upon the members unabated in- 
terest in its work. 

On motion of George N. Bandy, Mr. 
Harney was recommended for appointment 
as assistant secretary. The motion was 
carried. 

The report. of the committee on photo- 
graphs was presented by George T. Hewes. 
Fiftv views of independent telephone 
buildings had been exhibited, and the fol- 
lowing prizæ were recommended : 

Keystone Telephone Company, Phila- 
delphia, Pa., first prize. 


The . 


July 7, 1906 


Lincoln Telephone Company, Lincoln, 
Neb., second prize. 

Sioux City Telephone Company, Sioux 
City, Iowa, third prize. 

Louisville Home Telephone Company, 
Louisville, Ky., honorable mention. 

The report was adopted. 

A motion was made and carried, that a 
thousand copies of the full proceedings of 
the convention be printed for distribution 
by the association. This has not been done 
heretofore. 

The question box was then taken up, 
some of the questions being read by J. B. 
Rhodes. These are of a very varying char- 
acter, a few of them being discussed briefly 
by members. One of the questions was, 
“How Should the Technical Schools Train 
Young Men for the Telephone Field?” 
: This was considered at some length by A. 
B. Smith, of Purdue University, who out- 
lined the work offered there and wished 
for an expression of opinion as to what 
should be the character of the instruction 
given to prepare young men for telephone 
work. 

On motion of Charles S. Norton, which 
was adopted, a committee was appointed 
to wait upon the officers of large munici- 
palities and present arguments in favor of 
independent companies seeking franchises. 
Those appointed to the committee were 
Messrs. Norton, Woodbury and Holdoegal. 

Mr. Rhodes was authorized to edit and 
publish the question box. 

The convention then adjourned sine die. 

ASSOCIATION BANQUET. 

The banquet of the association was held 
at the College Inn, “White City,” on the 
evening of June 27. About 350 members 
were present and an enjoyable time was 
had. Colonel J. D. Powers, of Louisville, 
Ky., acted as toastmaster. 


Illinois Independent Telephone 
Association. 

The first annual convention of the [lli- 
nois Independent Telephone Association 
was held at Peoria, Ill., June 20 and 21. 
A feature of the session on June 21 was 
the address by F. Dagger, of Ottawa, Can- 
ada, on the subject of “Telephone Com- 
petition versus Monopoly.” A paper on 
“Discipline in the Switchroom,” was also 
presented. 

The following officers were elected: 
president, E. R. Conklin, Aurora; vice- 
president, Manford Savage, Champaign; 
secretary, C. B. Cheadle, Joliet; treasurer, 


C. B. Hawkins, Decatur. Members of ex- 
ecutive committee: E. R. Conklin, Au- 
rora; C. B. Cheadle, Joliet; C. O. White, 
Princeton; J. W. Barrett, Pekin; Manford 
Savage, Champaign; C. S. Haskins, De- 
catur and W. S. Bassett, St. Louis. 
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New York Pay Station Telephone 

: Rates. 

As announced last February by U. N. 
Bethell, vice-president of the New 
York Telephone Company, a five-cent pay 
station telephone rate was made effective 
in each of the boroughs of New York city 
on July 1. l 

In laying out the territory in which a 
five-cent call can be made the companies 
have been liberal, in most instances the 
territories exceeding the borough limit. 

For example, Manhattan and the Bronx 
have been divided into three districts. 
District 1 comprises the territory below 
One Hundred and Tenth street on Man- 
hattan Island; district 2, Manhattan Is- 
land north of One Hundred and Tenth 
street, together with the two exchanges, 
Melrose and Tremont, in the Bronx. Dis- 
trict 3 comprises all of the Bronx except 
the Melrose and Tremont exchanges. 

According to the new rates all tele- 
phone calls within districts are to be five 
cents, and all calls to adjoining districts 
will be five cents. The only ten-cent 
charge in the two boroughs is for tele- 
phone calls between southern Manhattan 
and northern Bronx. 

The borough of Brooklyn, together with 


_ Astoria and Long Island City, have also 


been divided into three districts in which 
a five-cent rate will obtain in the same 
manner. Rates between adjoining bor- 
oughs are ten cents. From remote points 
they are fifteen cents. 


Seventh Annual Meeting of the ` 
National Electrical Trades 
Association. 

The seventh annual meeting of the Na- 
tional Electrical Trades Association was 
held June 14 at the Hotel Imperial, New 
York city, representatives being present 
from affiliated local associations through- 
out the country. A number of members 
of the New York society were also in at- 
tendance. 

At the business session lasting the whole 
afternoon important matters came up for 
consideration and reports were rendered by 
the delegates from the local asssociations 
showing them to be in a flourishing con- 
dition and becoming more and more po- 
tent in assisting the members to run down 
bad debtors. The general secretary’s re- 
port was particularly replete with instances 
of the great good being accomplished by 
the affiliated bodies. 

C. C. Sibley, of the firm of Sibley & 
Pitman, New York city, was elected 
president for the ensuing year; Geo. A. 
Cragin, of the American Steel and Wire 
Company, Worcester, Mass., was made 
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vice-president, and Attorney Frederic P. 
Vose, local secretary of the Chicago as- 
sociation, was reappointed general secre- 
tary. Chicago was selected as next year’s 
meeting place. 

Immediately after adjournment of the 
meeting the party was transported in a 
large sight-seeing automobile to Coney 
Island where dinner was served and the 
mysteries of Luna Park and Dreamland 
were explored. 


Railway Men Visit Schenectady, N. Y. 

Delegates to the recent Saratoga- 
Springs convention of the Street Rail- 
way Association of the State of New York 
visited Schenectady at the invitation of 
the General Electric and American Loco- 
motive Companies. The party included 
some fifty members of the association and 
was in charge of Manager E. F. Peck of 
the Schenectady Railway Company, chair- 
man of the entertainment committee, and 
other officials. Special cars furnished by 
the local railway company brought the 
guests to the city, where they were re- 
ceived by officials of the American Loco- 
motive Company. After viewing the works, 
the party proceeded to the factories of the 
General Electric Company, where an in- 
formal lunch was served in the new Fire- 
men’s Headquarters building. The re- 
ception committee at the works of the Gen- 
eral Electric Company included J. G. Bar- 
ry, G. P. Haskins, G. H. Hil, E. D. 
Priest, Theo. Beran, manager of the New 
York office, F. H. Gale and others. After 
lunch the party spent the afternoon in 
viewing the works, leaving about 4 o’clock. 
New York City Brings Suit to Get 

$5,000,000. 

Corporation Counsel Delaney, of New 
York city, claims $5,000,000 from the Con- 
solidated Telegraph and Electrical Sub- 
way Company and the Empire City Sub- 
way Company, Limited, for the city of 
New York, under the agreement entered 
into as a condition upon which these com- 
panies were given the exclusive use of the 
electric subways laid during the adminis- 
tration of Mayor Grant. The companies 
claim that they owe the city nothing. On 
June 27 Justice Giegerich, of the Supreme 
Court, upon the application of Assistant 
Corporation Counsel Burr, appointed 
Hamilton Odell, Eugene A. Philbin and 
Adrian H. Joline to take an accounting 
in the dispute. 

As a condition for the electrical subway 
privilege, the two companies agreed to 
pay to the city all over ten per cent net 
profit earned under their monopoly, ex- 
penses of operation being first deducted. 
It is alleged by the city that this now 
amounts to more than $5,000,000. The 
companies’ counsel, however, deny that 
they have ever earned anything like ten 
per cent. 
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Reviews of Current Engineering and Scientific 


The Action of Radium on Gelatine. 

In this communication John Butler 
Burke explains the experiments he has 
been conducting to determine the action of 
radium on gelatine and bouillon, and re- 
plies to certain criticisms made of his 
work. There is no doubt in his mind 
that subdivision takes place because of the 
nature of the cleavage. He believes that 
the radium salt produces ultra-microscopic 
bubbles, due to the gaseous emanation 
which it emits. These bubbles act as the 
nuclei of larger aggregates, due, no doubt, 
to direct chemical action on the surround- 
ing medium, or to indirect ones brought 
about by the intense electromagnetic dis- 
turbances from the radio-atoms, as in the 
case of photographic actions. The cellu- 
Jar bubble and emanation will multiply as 
the emanation increases, since it will force 
its way through the cell walls at the lines 
of least resistance. ‘Their mode of sub- 
division will be different from that of ag- 
gregates which divide up into clean-cut 
segments or sections, while the emanation 
cells retain their smooth surface, due to 
surface tension. It seems not improbable 
that the subdivision of natural cells is ac- 
complished in some similar way, although 
not necessarily by radium. It seems prob- 
able that there is in the nucleus a substance 
with somewhat similar properties, but in 
a more or less marked degree, which en- 
ables the cell to perform this cyclic pro- 
cess, each portion possessing some of the 
original nuclear substance. His radiobes 
and the eobes noticed by M. Dubois, al- 
though differing in some respects, have 
enough in common to show that negative 
experiments and observations are not alto- 
gether to the point. It seems probable that 
in these negative experiments the salts 
used have been in excess, and that the 
microscope powers employed have not been 
high enough. ‘The criticism that the 
action may be chemical, because similar 
effects will be produced by barium, seems 
not to cover the point, for it is to be ex- 
pected that barium will behave in much 
the same way as radium. It has been 
found that sulphur must be present in the 
gelatine, otherwise no marked results will 
be obtained. Also, it should be noted that 
these bodies are soluble in warm water, and 
hence solutions of radium should not be 
employed. There is nothing fortuitous 
in this subdivision any more than there is 
in the subdivision of natural cells. These 
bodies are unquestionably a unique and 
highly developed form of cell. If they are 
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organic crystalloids, as they resolve them- 
selves into these, they are, at any rate, 
more remarkable than any of that type 
hitherto observed.—Abstracted from the 
Electrician (London), June 15. 
e 
A Current Interrupter for Roentgen 
Apparatus. 

A method is given here by M. J. O. 
Januszkiewicz of constructing an inter- 
rupter for use in Ræntgen-ray work which 
overcomes the difficulties met in apparatus 
of other types. There are three features 
which must be possessed by a successful in- 
terrupter; it must be able to break fairly 
heavy currents up to, say, thirty amperes; 
it must be capable of being regulated so 
that the frequency of the break is under 
control and can be reduced to a fairly 
low number; and the breaking of the cur- 
rent must be gradual, although the open- 
ing of the circuit should be quick. The 
electrolytic current interrupters satisfy 
the first two conditions and are excellent 
devices because of their simplicity, but, 
unfortunately, they interrupt the current 
too quickly, and therefore are not entirely 
satisfactory. On the other hand, certain 
mechanical interrupters meet the last con- 
dition, but are defective in respect to the 
first two. Other things being equal, the 
length of a spark-gap varies inversely with 
the gas pressure. Wolff has shown that 
the following equation holds: v=107.¥p 
+9, in which v is the sparking potential 
and p the vapor pressure in atmospheres. 
From this it is seen that by increasing the 
pressure of the vapor surrounding the 
spark that the rapidity with which the cur- 
rent is interrupted is brought under con- 
trol and the length of break required can 
be varied. This therefore offers an easy 
solution of the problem. There is no dif- 
ficulty in constructing the apparatus, be- 
cause the breaking mechanism only need 
be enclosed in the pressure chamber, and 
high pressures are not necessary. It seeins 
probable that the same principle can be 
employed for constructing an interrupter 
for use in wireless telegraphy.—Translated 
and abstracted from Physikalische Zeit- 
schrift (Leipsic), June 15. 

A 
A Gasolene-Electric Motor Car. 

A description is given here of an in- 
teresting gasolene-electric motor car con- 
structed for the Hungarian government. 
About 200 of these cars are to be sup- 
plied. The car runs on two axles and is 
equipped with a direct-current generator 


driven by a four-cylinder gas engine. Iu 
this particular car the engine and genera- 
tor set is placed across the car, though in 
later designs it will be placed longitudi- 
nally. The generator compartment con- 
tains all the switch gear and engine ac- 
cessories. The voltage employed is 550, 
this being selected to enable the car to 
run over city electric railway systems with- 
out employing the generator set. The 
controller is a series-parallel device, and 
there are two motors, one geared to each 
axle. These motors are of the four-pole 
type and can be employed for braking, if 
necessary. The car weighs about eighteen 
tons, and will carry forty passengers. A 
car of this type, containing, however, two 
twenty-kilowatt generator sets in place of 
the one fifty-kilowatt set now employed, 
was tested recently at Arad, Hungary, giv- 
ing the following results: The weight 
was about eighteen tons. At a speed of 
thirty-three miles an hour the power re- 
quired was 20.3 kilowatts. The consump- 
tion of gasolene was 8.6 pounds per car- 
mile. At a speed of twenty-three miles 
an hour, nineteen kilowatts were required, 
and the consumption of gasolene was 9.8 
pounds per train mile, the motor car in 
this case drawing a trailer, the total weight 
being 24.5 tons. During other tests, when 
the conditions were not quite so favorable, 
the tractive effort being greater, poorer Te 
sults were obtained. At a speed of forty 


miles an hour the weight being eighteen 


tons, the power consumed was 19.1 kilo- 
watts, and the consumption of gasolene, 
8.75 pounds per car mile. During each 
of these trials a distance of seventy-seven 
miles was covered, and, in addition, the 
engine was run for seventy minutes while 
the car was standing. The trial car wa 
subsequently put into service on the road. 
and it has made possible a considerable 
reduction in the force, while still running 
at a satisfactory profit.—A bstracted from 
the Tramway and Railway World (Lon- 


don), June 7%. 
¢ 


A Method of Compounding Direct-Current 
Electric Stations. 

Although the ordinary method of com- 
pounding direct-current generators g1Ve= 
fairly satisfactory results, a perfect chart- 
acteristic is not obtained unless auxiliary 
appliances are employed. Further, with 
this method the parallel operation of gen- 
orators in the same station and of two 1M- 
dependent stations is not always easy, for 
such operation calls for a special adjust- 
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ment of the machines for each condition 
of running. It is possible to do away with 
the compound windings, replacing them 
by a booster, but M. A. Nouguier thinks 
that a still better way is to place the 
booster in the exciting circuit of the gen- 
erators. In this way a much smaller boost- 
er is called for than if it were required 
to carry the whole output of the station, 
and by a special arrangement it is possi- 
ble to obtain a straight line characteristic 
both for the generators and for the station 
as a whole. This plan also allows simple 
shunt: generators to be installed. The 
plan consists in placing a resistance in 
the collector bus-bar, this corresponding to 
the so-called instrument shunt. Across 
this shunt are connected the terminals of 
the field circuit of the booster. The arma- 
ture of the latter is connected in the ex- 
citing circuit of the generators. With 
such an arrangement and a shunt-wound 
generator, a characteristic is obtained 
which resembles that of a compound gen- 
erator, it being concave toward the load 
axis. In order to correct for this, the mo- 
tor driving the booster has series and shunt 
field windings connected differentially, 
the series winding being also connected 
across a shunt inserted in the collector 
bus-bar. By this means a speed charac- 
teristic of the driving motor is obtained 
which is just the reverse of the compound 
characteristic of the generator, being con- 
vex toward the axis of loads. The curva- 
ture of these two lines is, of course, due to 
the saturation of the iron of the two ma- 
chines, and when the two curves are prop- 
erly selected, the change due to satura- 


tion is just compensated for by the change 


in speed of the driving motor, giving a 
flat compound characteristic of the gen- 
erator. When more than one generator 
is to be operated in parallel, a series of 
parallel shunts is inserted in the collector 
bus-bar, one for each machine, thus making 
it possible by cutting out one or more for 
the voltage of the station to be maintained 
constant, irrespective of the number of ma- 
chines in operation. The method makes 
possible the operation of generators and 
of stations in parallel, without any spe- 
cial precautions. It merely calls for a 
booster set, each machine of which is small. 
It is applicable to stations already erected. 
and there is no danger of reversing the 
field of any generator.—T'ranslated and ab- 
stracted from DL Éclairage Électrique 
(Paris), May 19. 


Modern Tendencies in the Utilization of 
Power. 


An interesting summary of the present 
situation in the utilization of power is 
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given here by Professor J. J. Flather. 
Among other significant features of the 
present tendency in the development of au- 
tomatic and labor-saving devices are the 
marked adaptation of compressed air and 
the application of electric power to ma- 
chine driving. In the use of compressed 
air, facility of adaptation to various re- 
quirements which are, in many cases, addi- 
tional to the supply of motive power, is 
a valuable feature peculiar to this system, 
and one which is susceptible of extension 
along many lines. The labor cost in most 
machine shops and in other works is so 
much greater than the cost of power that 
any expedient by which the labor cost may 
be appreciably reduced is justified, even 
though the efficiency of the agent itself 
be low. The introduction of the electric 
motor in machine shops and factories was 
at first looked upòn with disfavor, but the 
innovation obtained a foothold, and ad- 
vantages which were at first unforeseen 
were found to attend its use, so that it is 
being very generally adopted for a wide 
variety of work. A considerable difference 
of opinion exists as to whether individual 
motors should be used with each machine. 
or whether a number of machines should 
be arranged in a group. There are well- 
defined conditions to which each system is 
best adapted, but there are wide limits be- 
tween which there appears to be no general 
rule, and both methods are employed. As 
far as efficiency of transmission is con- 
cerned, it is doubtful whether, in a large 
number of cases, motor-driving is in itself 
any more efficient than well-arranged en- 
gines and shafting. The principal object 
to be kept in mind is a desired increase 
in efficiency of the shop plant in turning 
out its product, with a reduction of the 
time and labor items, without a special 
reference to the fuel items involved in 
power production. An interesting feature 
of this application has been the demonstra- 


tion that by means of special tool steels, 


higher speeds and more rapid work can 
be utilized than the machine itself wiil 
allow. The advantage arising from the 
use of these appliances has at times led 
to an injudicious extension, and occasion- 
ally one finds tools in use which require 
more attention than was formerly taken to 
do the work by hand. It has been pro- 
posed to use individual air motors in ma- 
chine shops, but this use of compressed 
air seems entirely outside the pale of its 
legitimate field. The general experience 
thus far indicates that rotary air motors 
are not at al} economical, and generally 
are not as satisfactory as electric motors. 
An interesting phase of the problem is the 
vast possibilities possessed by the modern 
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combustion engine. While its use as a 
motor in industrial establishments has 
been somewhat limited, there is yet a 
marked tendency to employ the gas engine 
in manufacturing works, and a consid- 
eration of its advantages and cost of op-- 
eration, together with its thermal efficien- 
cy and the possibility of still further im- 
provement, indicates that for a great many 
purposes both steam engines and electric 
motors may ultimately be replaced by com- 
bustion engines. The high price of gas 
in this country has been one factor which 
has retarded the more common use of the 
gas engine. When it was discovered that 
blast furnace gases could be readily util- 
ized in combustion engines, @ rapid ad- 
vance followed. The highest thermal ef- 
ficiency yet at hand in such engines is thir- 
ty-eight per cent, which was secured in a 
two-cycle type of engine; but it remains to 
be seen whether this type of engine will be 
satisfactory for small motors. It is pos 
sible that the greater complication of de- 
tails in the two-cycle types, as compared 
with the simpler four-cycle engine, will 
cause the latter to continue to give the 
greater satisfaction, at least for smaller 
sizes. It is not to be understood that the 
gas engine will displace either the electric 
motor or the steam engine. Each has its 
legitimate sphere of usefulness, but each 
would be more highly developed as the 
result of direct competition. Yet the 
economies already at hand indicate that 
the field of the gas engine will be extended 
more and more. The reciprocating steam 
engine has reached a high state of develop- 
ment, but it is not. probable that it has 
attained its highest degree of perfection. 
While an economy of less than nine and 
one-half pounds of steam per horse-power- 
hour has been obtained, even better results 
may be expected. But, in any case, and 


especially with intermittent or variable 
loads, it is not so much a question of 
maximum efficiency as it is economy of 
operation. From this point of view the 
present activity in the development of the 
steam turbine is of interest, for with this 
motor the steam consumption per horse- 
power varies little from one-third to full 
load, a feature which predestines the steam 
turbine to the special field of electric light- 
ing and power generation, where it must 
inevitably become a formidable rival of the 
larger-sized, | slow-speed reciprocating 
steam engines. As suggested by Stott, the 
most economical and reliable plant for 
large installations is a combination of 
steam turbines and gas engines. It is 
doubtful whether such a combination will 
enable the cost of power to be cut in half 
as was stated by Stott, but, certainly, 
marked economies would result from such 
a combination.—A bstracted from the 1906 


. Year Book of the Engineers Society of 


the University of Minnesota. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


ORGANIZATION AND CONDUCT OF A NEW 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 
50,000 POPULATION AND 
UNDER. 

BY M. 8. BEELMAN, JR.? 

I have been recently in a number of 
cities, not alone of 50,000 and under, but 
of 100,000 and over, where the central 
station had not only no organization for 
securing new and retaining old business, 
but no sense or appreciation of the lack 
of it. These companies do no advertis- 
ing, make no attempt to educate their 
public to a knowledge of the superior ad- 
vantages of an electrical service, have no 
special propositions, employ no canvass- 
ers. Some of them do not even follow 
up the permits for new buildings. They 
give no suggestion to the customer as to 
the most economical and effective methods 
of lighting his home or store or factory— 
that is left to the wiring contractor, who 
in all likelihood has an exceedingly primi- 
tive and limited idea of illuminative en- 
gineering. The attitude of such a cen- 
tral station may be thus expressed: “Here 
we are. If you really want to buy current 
from us and are careful in arranging 
necessary preliminaries and formalities, 
we will agree to supply it to you.” In 
one city of about 50,000 inhabitants, not 
one hundred miles from New York, the 
customer, before being permitted to do 


business with the central station, must. 


come to the company’s office and sign his 
(or her) name in a big book kept for that 
purpose. 

The business that comes to these central 
stations drifts in. If the station makes 
money it is rather in spite of itself than 
because of itself. And, under the cir- 
cumstances, sooner or later the municipal 
ownership propaganda is certain to take 
strong hold. There is need of stirring and 
enlightenment. These stations must 
“awake, gird up their loins and go forth 
to do battle” for business. 

Tf I were to be asked what the company, 
awaking from its lethargy and desirous 
of securing the possible business within 
its sphere of operation, should first do 


1 Winner of the 8500 prize given b the Cooperative 
Electrical Development Association, Cleveland, Ohio. 


toward establishing an effective organiza- 
tion, I would say: 

Hire a good man; if possible, one fa- 
miliar with the kind of work he will be 
called upon to do; a man under forty, 
if you can; better yet, under thirty-five. 
If you can secure one with a combination 
of technical and commercial knowledge, 
not necessarily an engineer, but a man 
who has been trained around a central 
station, knows something about generat- 
ing and distributing methods and has 
tackled lighting and power problems be- 
fore, so much the better. He will have 
the less to learn and you the less to teach. 
But, above all, he must have “ginger,” he 
must be a hustler with red blood in his 
veins, and in his heart the zest for labor 
and the pride and loyalty of the service. 
If the time comes when expert or. tech- 
nical knowledge which he lacks is needed, 
you can buy that for him, but you can not 
buy the energy, the dash and the vim if it 
is not there. 

There are many such men to be had. 
Sometimes we find the very man in charge 
of some’smaller central station. A good 
place to look for him also is among the 
employés of the larger companies, where 
the live young man is likely to have had 
a more comprehensive experience than 
would have been possible in a smaller sta- 
tion, and still, because of peculiar con- 
ditions, to be working for a wage which 
would make an offer well within your 
limit personally flattering and financially 
attractive. 

This man should have charge of the 
organizing and conducting of our new de- 
partment. Let us consider him as hav- 
ing been installed and call him the gen- 
eral agent. 

The first step our general agent shall 
take is to establish a first-class and highly 
attractive office and showroom. This 
should be located on the main street or 
principal “square” of the town. If the 
company’s offices are already so located 
he can alter and utilize them—or a por- 
tion of them—for the purpose. But if, 
as is too often the case, the offices are on 
some side street at a distance from the 
business centre, or even—as frequently 
happens—in the generating station itself 


somewhere on the outskirts of the city, 
then the general agent must either get 
the company to move its entire offices, bag 
and baggage, to a main location or else 
hire for his department alone a suitable 
store. I should recommend the former 
course, so that every time a customer 
comes in to pay his bill, or anybody en- 
ters the office for any purpose, he must 


necessarily see the exhibit of electrical 


appliances and utensils. Thus the law of 
suggestion comes into play and the visitor 
becomes more or less interested in those 
things to which we desire to attract his 
attention. 

This new office and showroom must be 


‘made bright and attractive. The color 


scheme should be a creamy white that 
will reflect the light to the best advan- 
tage. The electrical exhibits ought to be 
as varied and complete as possible. A 
great many exhibits can be secured at 
little cost from manufacturers, who will 
be glad to cooperate with the central sta- 
tion for the advantageous display of their 
wares, | 

The windows of this office must be 
utilized to illustrate different methods of 
show-window lighting. Arranged on sep- 
arate switches can be shown exhibits of 
trough incandescent lighting (as by Frink 
reflectors), incandescents in combination 
with cone or holophane reflectors, and 
Nernst lamps with the special Nernst re- 
flectors. The common method of window 
lighting by means of projecting incan- 
descents running around the sides of the 
windows, or by chandeliers, may also be 
shown, but in this case care must be taken 
to explain to customers that wherever the 
object of the lighting is to display the 
goods, then one of the three first-men- 
tioned svstems of reflected light from 
hidden sources is the more desirable, while 
the visible lamps, projecting or in chan- 
deliers, may only be used to advantage 
when the object is not so much to draw 
attention to the goods as to attract the 
eye to the window itself, as with a saloon. 

In the show window itself should be 
placed an exhibit of electric fans and 
heating appliances, such as irons, water 
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and food heaters, coffee percolators, chafing 
dishes, stoves, toasters and grids, heating 
pads, curling irons and the like. Adja- 


cent to each appliance place a neatly 
printed or painted card, naming the ar- 
ticle and a definite price for its use, thus: 


THIS ELECTRIC IRON 
Can be used for one hour 
FOR SIX CENTS 


If there is room in the window, a sew- 
ing machine operated by a motor should 
be prominently featured and kept run- 
ning, as a moving object attracts more at- 
tention than a still-life exhibit. If you 
prefer, a buzz saw or a coffee mill might 
be thus utilized instead of the sewing 
machine. Two or three handsome reading 
lamps will add a touch of art and color 
to the window. 

An exhibit of various types of lamps 
should be installed in the office. These 
should include arc lamps (one showing 
the concentric diffuser), one, two and 
three-giower Nernst lamps (there is a 
simple but highly artistic five-single- 
glower Nernst lamp fixture which could 
well be made a part of this exhibit), 
Meridian and high-efficiency lamps, 
Cooper Hewitt tubes, turn-down lamps— 
such as the Hylo—and attractive and ef- 
ficient clusters, such as the “Arc-Burst” 
and the “Pagoda” reflecting are. Holo- 
phane glassware could be shown as an 
annex to this exhibit. 

Two or three types of panel signs, in- 
dividual letter signs and transparencies 
should be installed in this showroom if 
there is space for them; novelties in signs 
and transparencies could be added from 
time to time. | | 

The balance of the exhibit should be 
made as complete and interesting as is 
possible within a reasonable expense lim- 
it. There must be a motor exhibit, of 
course, and among other appliances that 
could be given a place in the showroom 
might be mentioned these: 

Electric pump, electric organ-blower, 
electric forge, electric drills and lathes, 
electric coffee mill, combination electric 
meat chopper and coffee mill, electric 
dough mixer, electric ice-cream freezer, 
electric vibrators, electric dental ma- 
chinery, prepayment meters, theatre dim- 
mers, electric vacuum carpet cleaner, mo- 
tor operating refrigerating machine, mo- 
tor operating adding machine, the Gra 
telautograph. l 

In a prominent place over the desks 
which his canvassers are to occupy our 
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general agent should have a sign hung, 
reading : 


DON’T TALK VOLTS 


AND AMPERES s TALK 
DOLLARS AND CENTS 


And this brings us to the subject of can- 
vassers. The general agent will, of course, 
take steps at once toward securing the 
aides required in his campaign for new 
business, the principal questions that arise 
being: how many does he need; in what 
manner shall he secure them and how 
much ought he to pay them? 

The solution of the first question must 
be governed to a considerable extent by 
local conditions—the industrial, commer- 
cial and residential nature and status of 
the town. Roughly speaking, I should 
say that—other things being equal—a city 


with 50,000 population or less, which is , 


alive and fairly prosperous, would require 
one canvasser to about every 12,500 popu- 
lation. ‘This is an elastic rule, however, 
and must be freely interpreted. For in- 
stance, I have in mind a factory town in 
New England with a population of 100,- 
000, of which 35,000 are mill hands, com- 
paratively few of which would be “pros- 
pects.” In deciding upon the number of 


canvassers needed there, that 35,000 would | 


receive but scant consideration. Take it 
then that we start with one canvasser 
for every 12,500 population, and these we 
can lop off or add to as future conditions 
and contingencies may show to be neces- 
sary. 

To secure the men we want, we must 
either again draught from the larger com- 
panies or advertise in technical publica- 
tions. Very likely our general agent 
knows one or two men of the type he 
wants who are working for other com- 
panies and whose services he can secure. 
It may be possible to take an employé 
from some other department of the busi- 
ness and put him to canvassing, but my 
experience has been that such men are 
rarely effective and usually unsatisfactory. 
As a rule, if I had to, I would rather 
take salesmen from some other line of 
business and educate them. 

-As to remuneration, whether straight 
salary or salary and commission is the 
best method of paying is a debatable ques- 
tion. I am a firm believer in the latter 


method as the one most effective for se-- 


curing new business. Especially is this 
true in residence districts, where the 
householder must frequently be inter- 
viewed at night, the only time he is to 
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be found at home. The canvasser on 
straight salary naturally hesitates to give 
up many of his evenings to this work, but 
if each call may mean a dollar or two to 
him, it becomes a different proposition. 
An equitable arrangement for the pay- 
ment of canvassers would be, I should 
say, about $12 per week salary and a 
commission of two cents per sixteen-can- 


: dle-power-lamp equivalent for all over 


250 equivalents a month the canvasser 
turns in. In addition the company should 
pay his carfares and incidentals. 

Now then, let us suppose we have gath- 
ered our selling force together and have 
equipped our showroom. We are still 
not quite ready for business. It is ad- 
vantageous, I believe, to give the new men 
the run of the office for a day or two, so 
that they may become acquainted with 
the company’s physical layout and its 
installation, metering and service meth- 
ods. During this time our general agent 
can have divided the city into districts, 
one for each of his canvassers. A word 
about this work of districting. 

There are many cities where the busi- 
ness district is largely concentrated in the 
centre of the town. In places of this 
kind I believe it an excellent plan—at 
least to start with—to district along lines 
starting at a common centre in the busi- 
ness section and radiating outward, thus: 


In this way you give each man a por- 


tion of business section, of residence lo- 
cality and probably of power territory. 


Later on you may find that one of your 
men is especially effective in residence 
work, another for business or for power 
propositions, and it is then easy to redis- 
trict in accordance with the special quali- 
fications of your men. Or, again, later 
on—to vary the system—occasionally one 
man may be given one line of business-- 
the printers or the butchers or bakers, or 
whatever line may be selected—to can- 
vass right straight through, giving a re- 
port upon each one interviewed. 

Now then, we are pretty nearly ready 
to canvass. Our general agent gives his 
men a selling talk—not only to inspire 
them with enthusiasm, but to give them 
the last word of information as to how to 
approach and handle various light and 
power propositions as they may present 
themselves, so that the men may be com- 
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petent to advise prospective customers as 
to matters involved in their installation, 
such as wiring, selection of lamps and 
glassware, location of switches and out- 
lets, painting and decorating of houses 
and stores to produce the best and most 
economical lighting effects, types of mo- 
tors in general most suited for special 
classes of power work, ideas and methods 
of apportioning the units in a power in- 
stallation, ete. It is well if these instruc- 
tions, together with the special proposi- 
tions offered by the company, be gotten 
up compactly in small book or pamphlet 
form and handed to each canvasser. Of 
course the canvasser must be told to refer 
at once all propositions that he finds him- 
self unable to adequately or competently 
handle to the general agent. If he starts 
such business he is entitled to his com- 
mission thereupon, even if the deal has 
to be consummated by the general agent 
or some expert or spccialist.. In connec- 
tion with this talk of the general agent 
to his men, it may be said in passing that 
it is excellent business to secure from time 
to time and as frequently as possible ex- 
perts in various lines to address the mem- 
bers of your business department—illumi- 
nating engineers, power men, Nernst, 
meridian and high-efficiency representa- 
tives, heating appliance manufacturers 
and the like. This helps a great deal. 

Now to canvass. Some might advise 
a preliminary canvass to secure names and 
addresses of prospects, but I believe in 
digging right in from the start, reaching 
out after business from the first day. The 
district agent begins work about 9 a. M. 
and is instructed to report back about 
4.30 or 5 P. M. If this is not practi- 
cable on account of distances, then reports 
can be limited to the morning session, the 
district agent arriving at the office at 
eight instead of nine o’clock; but where 
practicable it is better to have the agent 
return late in the afternoon so that he 
may report on his day’s business then, 
giving time for the general agent to go 
over the reports and prepare his instruc- 
tions to his men for issue in the morn- 
ing. 

There are a number of systems of keep- 
ing track and record of canvassers’ work. 
The card system is probably the best for 
the city of 50,000 or less. The district 
agent's daily report of his work he makes 
out in the form of a card for every one 
visited, on which card is inscribed name, 
address, nature of business, date visited, 
attitude of the visitee, prospects of doing 
business with him, when to call again, 
ete. This is not a particularly arduous 
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job for the canvasser, as he is not likely 
to call upon more than from twelve to 
twenty people a day. 

The general agent must look these daily 
card reports over carefully before they 
are alphabetically filed away. He must 


especially note any difficulties or ob-. 


stacles encountered by his men, and he 
himself must bend his best sales efforts 
on these especially difficult problems and 
propositions. If a canvasser reports a 
man as positively out of the prospective 
class, before the general agent accepts 
this classification he should either send 
someone else to see the recalcitrant or go 
himself. In this way the impossibles can 
be eliminated and the card catalogue list 
becomes a list of prospectives. 

And this list of “prospects” soon as- 
sumes proportions and furnishes the very 
best possible list for the effective distribu- 
tion of printed matter. 

And this brings us to the important 
subject of advertising. 

I am inclined to believe that newspa- 
per advertising is likely to be more ad- 
vantageous and profitable in a small city 
than it is in a big one. There should be 
more or less of it done in every city, not 
only because it promotes a desirable feel- 
ing of good will between the newspapers 
and the corporation, but because it cer- 
tainly has a very real educative value. In 
the average big city, however, the charac- 
ter of the population is such that out of 
a circulation of, say, 100,000 that some 
newspaper may have, only one or two 
thousand may be possible customers. In 
advertising the company must pay to reach 
the 98,000 unprofitable ones along with 
the 2,000 prospects, and it is, as a general 
proposition, uneconomical to pay for all 
this surplus publicity. In the average 
small city conditions are different. Circu- 
lations are not so large nor mediums so 
numerous, advertising charges are not so 
heavy and a larger proportion of read- 
ers are likely to be prospects. So that, 
for advertising in the city of 50,000 or 
less, I would utilize the newspapers to a 
considerable extent. Take a whole page 
or a half-page once in a while on some 
special occasion, such for instance as a 
reduction in rates or the inauguration of 
some new policy or special proposition, 
or a marked addition to station capacity. 
At other times use an advertisement each 
week in dailies, not all the vear round, 
but for certain months in the year, paus- 
ing now and then to take breath and 
gather renewed energy for a new cam- 
paign. The size of these advertisements 
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should not be fixed hard and fast, but 
should vary up from a minimum of five 
inches single column or four inches dou- 
ble, according to the particular message 
it is desired to convey. 

I doubt if a central station in a city 
of 50,000 or less would support a first- 
class advertising man, and the other kind 
is of little use—liable to cost a good deal 
more than his salary. If your general 
agent can write a good advertisement— 
and a good advertisement does not need 
to be “smart” at all; it is merely the em- 
bodiment of a common-sense argument or 
a special proposition in an attractive form 
—-so much the better. He can do that 
part of the work to advantage, especially 
if it is some special proposition or an- 
nouncement of local interest and value 
that is being made. For general adver- 
tising of educative effect some of the ad- 
vertising agencies that have made a spe- 
cialty of electrical work—notably the Cur- 
tis Advertising Company, of Detroit, and 
the C. W. Lee Company, of Newark— 
get up clever and attractive newspaper 
advertisements, both text and illustra- 
tion, and supply them at a price that any 
central office can afford. Or the general 
agent can secure samples of the adver- 
tisements of the larger companies by writ- 
ing for them, and many of these can be 
readily adapted for local use. 

The same rule or methods may follow 
in securing advertising matter for the 
other and, in my judgment, more valu- 
able system of advertising by letters, cir- 
culars, booklets, ete., distributed through 
the mail. The advertising agencies get 
up some very excellent and relatively in- 
expensive general educative matter which 
is printed with your name and—as far 
as any one who receives it knows—ema- 
nates originally from you. In this cate- 
gory is the “residence number” of the 
electrical bulletin recently issued by the 
Curtis company. Letters, circulars, ete., 
that refer to purely local offers; condi- 
tions and announcements must, of course, 
be gotten up in the home office by the 
general agent or an assistant, and here 
again samples of the big companies’ ad- 
vertisements will be of aid, if not to pat- 
tern after, at least to suggest ideas and 
methods of treatment. Another big help 
is to get a good printer, even if he costs 
you more. Don’t have a poor printer if 
you can avoid it at any price. The good 
one is often able to aid you with ideas, 
suggestions and plans for the effective 
construction of advertising matter. 

(To be concluded.) 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Small Riveted Frame Indaction 
Motors. 

The General] Electric Company is plac- 
ing on the market a new line of low-pow- 
ered polyphase induction motors in ca- 
pacities up to seven and one-half horsc- 
power, which embody several new and ix- 
teresting features of construction. Some 
time ago this company began the con- 
struction of a skeleton frame type of in- 
duction motor in the larger sizes and the 
success with which these machines have 
operated has led to the building of the 
smaller sizes on the same principle. In 
the older designs of motors it has been 
customary to build such machines with a 
solid magnet frame. The new design has 
proved its superiority, however, and with- 
out sacrificing rigidity or strength, much 
unnecessary material has been eliminated, 


TOTALLY ENCLOSED, SIX-AND-ONE-HALF-HORSE- 
Power, 110-Vo.LT, RIVETED-TYPE FRAME IN- 
DUCTION MOTOR. 


decreasing the weight of the machine and 
increasing the ventilation and general ef- 
ficiency. 

In the new motors, low temperatures, 
light weight of active material per horse- 
power and compactness and rigidity have 
been embodied by constructing the stator 
as shown in the illustrations. The cast- 
iron hoods common in most motors over 
the stator laminations, are omitted, and 
the stator punchings are assembled, 
clamped between cast-iron rings or flanges 
and permanently secured by bolts riveted 
at the ends. In the enclosed type, the 
same principle is followed but additional 
steel flanges of a larger diameter are 
heaved into the stator laminations, increas- 
ing the radiating surface and thus off- 
setting to a large degree the smaller 
amount of ventilation existent with the 
closed end shields. The resulting stator, 


while novel in appearance, is very efficient 
and the reduction in output with the en- 
closed type of motor is greatly minimized. 

Aside from the decreased weight per 
horse-power, and the compactness and 
rigidity, the ventilation in the new de- 


sign is greatly improved due to the direct. 


RIVETED- 
Moror. 


I’our-HorRSE-POWER, 


220-Vo_Lt, 
TYPE FRAME INDUCTION 


contact of the laminations with the air, 
thereby increasing the heat radiation and 
insuring low operating temperatures at 
considerable overloads. 

The rotor used in both open and en- 
closed motors is of the squirrel cage, short- 
circuited type, having no rubbing contacts. 
This simple and durable revolving element 
lends itself admirably to motors of small 
powers since there are no wearing parts 
and the cost of repairs and operation is 
practically negligible. Furthermore, these 
motors can be run in exposed and dusty 
locations without injury, and the absence 
of brushes or commutator makes this form 
of motor absolutely safe in powder, flour 
or chemical works where elaborate precau- 
tions must be exercised against fire. 

The qualifications of compactness and 
good efficiency of the electrical design 
which adapt these motors to all classes of 
small power purposes are extended by sev- 
eral mechanical features which make the 
motor very easy to install. The motors 
may be used with or without a sub-base 
and mounted on floor, wall or ceiling, 
without additional fixtures. By turning 
the bearing brackets or end shields through 
ninety or one hundred and eighty degrees 


relatively to the frame, the bearings are 
swung into their proper position for any 
location. When the motors are belted it 
is desirable to use a sub-base, and such 
a one is provided with adjusting gear and 
screw for belt tightening. The same base 
is used for any position of the motor, and 
provision is made for distributing the 
weight evenly on the base in all positions. 
Another mechanical detail which has re> 
ceived careful attention is the lubrication 
of the bearings. Large oil wells are cast 
in the bearing brackets, and provided with 
oil gauges and drain cocks. Copious lu- 
brication is provided by oil rings. 

In operating these motors the starting 
torque is greater than is usually met with 
in squirrel-cage type of induction motor, 
and the starting current is comparatively 
small. It is generally advisable, however, 


Four-HorseE-Power, RIVETED-TYPE FRAME 
INDUCTION MOTOR. 


to reduce the starting current in the seven 
and one-half horse-power motors and the 
General Electric Company makes a com- 
pensator of a simple and durable design 
suited for this purpose. The motors may, 
however, be started by connecting the sta- 
tor in Y and changing the delta when the 
motor reaches normal speed. This change 
is easily made by a six terminal lead board 
and a double throw switch. While equiva- 
lent to using a sixty-per-cent tap compen- 
sator and considerably cheaper, this meth- 
od of starting is less flexible since only 
one starting voltage can be obtained. 

The standard motors described in the 
foregoing are made for both moderate and 
slow speed, the former being generally 
provided with pulleys for a belt drive, 
though with a slight modification they 
are also suitable for direct connection or 
for gearing. 

The light weight per horse-power due 
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to the riveted form of construction, adapts 
the motor to many special application: 
where a heavier, bulkier machine could not 
be used. The General Electric Company 
also makes special forms of this new type 
motor, as shown in the illustrations; a 
vertical motor for direct connection to a 
pump and a motor with fan blade mount- 
ing. 

All motors are manufactured for stand- 
ard commercial voltages and frequencies 
for two or three-phase alternating-cur- 
rent circuits and are guaranteed to carry 
their load continuously, with a tempera- 
ture rise above the surrounding air not 
exceeding forty degrees centigrade, and a 
twenty-five-per-cent overload for two hours 
with a temperature rise not exceeding 
fifty-five degrees centigrade. 
> 
Central Station Advertising at the 

National Electric Light Associ- 

ation Convention. 


The accompanying illustration gives a 
fairly good idea of the central station ad- 
vertising display made by the Curtis Ad- 
vertising Company, Detroit, Mich., at the 
exhibition on Young’s Pier, in connection 
with the twenty-ninth convention of the 
National Electric Light Association, at At- 
lantic City, N. J., June 5 to 8. This ex- 


hibit included posters, postal cards, folders, 
bulletins, magazines and follow-up systems, 
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The Exhibit Plant of the Automatic 
Refrigerating Company. 
One of the most interesting booths at 
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ating engineers, demonstrated to the pub- 
lic the practicability of thermostatically 
controlled automatic refrigerating appa- 


EXHIBIT OF THE AUTOMATIC REFRIGERATING COMPANY AT THE CONVENTION OF THE 
NATIONAL ELECTRIC LIGHT ASSOCIATION, ATLANTIC City, N. J., JUNE 5-8. 


the recent exhibition held in conjunction 
with the convention of the National Elec- 
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AN EXHIBIT OF CENTRAL STATION ADVERTISING MATTER AT THE NATIONAL ELECTRIC 


LIGHT ASSOCIATION CONVENTION, 


all of which are applicable to syndicated 
central station advertising. The exhibit 
attracted a great deal of attention, and the 
company announces that the central sta- 
tion men showed a keen interest in this 
subject. 


ATLANTIC City, N. J., JUNE 5-8. 

tric Light Association at Atlantic City. 
N. J., was that of the Automatic Refrig- 
erating Company, Hartford, Ct. Dur- 
ing the four days of the convention this 
company, represented by three refriger- 


ratus. The exhibition plant, which had 
not previously been assembled in its en- 
tirety, was one of the company’s standard 
one-horse-power motor-operated systems, 
connected to a small insulated cooler. Tho 
appearance of the whole system, which was 
put in practical operation within two day> 
after its arrival at Atlantic City, inspired 
considerable confidence in its mechanical 
characteristics, and its perfect automatic 
operation proved its efficiency for the work 
for which it was designed. 

The accompanying illustrations indicate 
the arrangement of the various elements 
of the system, and give a good idea of the 
appearance of the exhibit as arranged at 
Atlantic City. The frost on the lettering 
surrounding the exhibit was maintained 
by the direct expansion of ammonia in 
a small coil of pipe behind the letters. 
The small cold-storage box, which was also 
cooled by direct expansion, was provided 
with a glass door, through which the frost- 
ed pipe, as well as the controlling ther- 
mostat, could be seen from the outside. 
This box was maintained at a tempera- 
ture of from forty to forty-two de- 
grees Fahrenheit, the control of the 
temperature being effected by a special 
thermostat designed by the company for 
cold-storage use. This thermostat carries 
a small current of electricity necessary to 
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operate the motor-starting device on the 
switchboard. 

Several of the features of this system 
attracted a good deal of practical attention. 
particularly the construction and operation 
of the automatic expansion valve, the au- 
tomatic water-regulating valve, and the 
high-pressure safety cutoff. 

The automatic expansion valve is a spe- 
cial patented form of pressure-reducing 
valve of such design that the slightest 
change of pressure within the expansion 
coils instantly effects an increase or a de- 
crease in the amount of anhydrous am- 
monia allowed to’ pass the valve and ex- 
pand into the cells in the cold-storage com- 
partments. This increase or decrease in 
pressure, as the case may be, quickly re- 
stores the back pressure to the point for 
which the valve has been set. This, it is 
claimed, allows the highest possible back 
pressure, consistent with the lowest tem- 
perature required, to be maintained at all 


ELECTRICAL REVIEW 


water to the actual requirements and shuts 
off the supply entirely when the head 
pressure drops after the compressor has 
been stopped. 
ammonia expansion valve is regulated by 
the back pressure, the feed through same 
being reduced as the back pressure is in- 
creased, while the water-regulating valve 
is regulated by the head pressure, the feed 
through it being increased as the head 
pressure is increased. 

The question that naturally arises in 
this connection’ is what would happen if 
the water supply should fail so that the 
automatic water-regulating valve would 
be unable to supply the required amount 
to the condenser. 

This emergency has not been overlooked. 
for just above the head-pressure gauge is 
arranged a small automatic switch which 
the company calls a “high-pressure safety 
cutoff.” The function of this switch is 
to shut down the compressor in case the 
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times and consequently causes the com- 
pressor to operate under the conditions 
most conducive to maximum efficiency. 

These automatic valves are protected 
against the possibility of stoppage from 
scale or dirt by an extremely fine steel 
gauze strainer inserted in the liquid line 
ahead of the valve. It is claimed by the 
manufacturers that these valves having 
once been adjusted need not be touched for 
an indefinite period. For the sake of a 
slight increase in economy, however, it is 
recommended that on account of the dif- 
ference between the conditions of load in 
the summer and winter, the expansion 
valve in the ordinary plant be adjusted 
twice a year, once in the spring and once 
in the fall. 

A second valve, similar in construction 
to the automatic ammonia expansion valve, 
throttles the flow of condenser cooling 


condenser pressure should become abnor- 
mal, and to start it again as soon as the 
pressure should again be restored to nor- 
mal. Mechanically this is effected in much 
the same way as the starting and stopping 
is controlled by the thermostat, the press- 
ure instead of the temperature operating 
the motor-starting apparatus. 

Referring to the diagram herewith the 
modus operandi is as follows: starting 
with the “expansion coils” where the liquid 
ammonia is evaporated and in consequence 
produces a cooling effect on the surround- 
ing atmosphere, the vapor passes to the 
“compressor,” which discharges it into the 
“condenser,” from which it flows, in the 
liquid form, to the “ammonia receiver.” 
Between the compressor and the condenser 
the high-pressure gas is passed through an 
“oil separator” which separates out anv 
entraned oil picked up in its passsage 


It will be noted that the 
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through the compressor. From the “am- 
monia receiver,” which forms a reservoir. 
the liquid ammonia passes to the “auto- 
matic expansion valve,” the function of 
which has already been explained, after 
which the above cycle is again traversed. 

The circuit of the cooling water is first 
through the “automatic water-regulating 
valve,’ the “condenser” and the “com- 
pressor jacket,” after which it passes to 
the sewer, or if of value to a storage 
tank. 

The principal advantages claimed for 
the “automatic system” are superior ef- 
ficiency because of the automatic parts. 
which also places mechanical refrigeration 
within reach of the man whose small ice 
consumption will not warrant the expense 
of engineers, the saving of whose services. 
by the use of automatic devices, the Auto- 
matic Refrigerating Company claims to 
have demonstrated to be eminently prac- 
tical. 

The Automatic Refrigerating Com- 
pany’s exhibit was in charge of F. E. 
Matthews, manager, assisted by its Boston 
representative, Eugene Carpenter, and Ex- 
pert Engineer A. Michael. 


Railway Equipment for the United 
Railroads of San Francisco. 

For the equipment of its new rolling 
stock, made necessary by the recent fire, 
the United Railroads of San Francisco 
has placed large orders with the General 
Electric Company for various types of 
railway motors. These include twenty- 
five four-motor, GE-80 (40-horse-power) 
equipments; fifteen four-motor, GE-90 
(50-horse-power) equipments, and ten 
four-motor, GE-73  (%5-horse-power) 
equipments. All these equipments will be 
supplied with the flexible Sprague-Gen- 
eral Electric system of multiple-unit con- 
trol. The GE-80 (40-horse-power) mo- 
tor is being widely adopted in railway 
work, many other companies having adopt- 
ed this motor. It is the most suitable size 
for city work, and the special M.C.B. oii 
bearing design has proven extremely popu- 
lar. The United Traction Company, of 
Albany, N. Y., has recently ordered twen- 
ty-five four-motor equipments of this type 
and the Philadelphia Rapid Transit Com- 
pany, 100 four-motor equipments. In sev- 
eral instances, the GE-80 is being substi- 
tuted on cars already using a less efficient 
motor. Thirty-six equipments of four mo- 
tors each were recently ordered by the St. 
Louis Railway Company, supplanting mo- 
tors of another type. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


DIRECT CABLE LINE TO JAPAN—Greetings have been ex- 
changed between President Roosevelt and the Emperor of Japan, 
over the American cable connecting the island of Guam and Japan, 
which was recently completed. President Roosevelt’s message, 
expressing the good will of the American people and himself, was 
sent on June 25. The Japanese emperor’s reply reached Washington 
on June 26. 


NEW YORKERS TO DEVELOP MAINE WATER POWERS— 
Arthur E. Leach, a New York banker, has purchased for a New York 
syndicate a majority of the stock of the Consolidated Electric Light 
Company of Maine, and has also secured from George A. Fernald & 
Company, Boston brokers, owners of a controlling interest in the 
Portland Electric Light Company, an option on that company. The 
deal involves $1,000,000 and contemplates development of water power 
on the Saco and Penobscot rivers, whereby electric light and power 
may be furnished to many cities and towns in western Maine. 


THE HOME TELEPHONE COMPANY OF RHODE ISLAND— 
A company known as the Home Telephone Company of Rhode 
Island is seeking to obtain a franchise to do a telephone business 
in Providence, R. I. The company was incorporated several years 
ago and has obtained franchises for several of the smaller places 
in Rhode Island, but, up to the present time, has gone no further. 
It is capitalized at $2,500,000, and has an authorized issue of bonds 
of $1,500,000. The company undertakes, if it obtains a franchise, 
to give a free service to its subscribers until 5,000 stations are in 
operation. 


ALLIS-CHALMERS COMPANY BOND ISSUE—A special meet- 
ing of the stockholders of the Allis-Chalmers Company has been 
called, to be held at 15 Exchange place, Jersey City, N. J., on 
Monday, July 16, to take action upon two resolutions adopted by 
the board of directors at a meeting held on June 25. One reso- 
lution authorized the issue of bonds for an aggregate sum not 
exceeding $15,000,000, to be secured by mortgage, lien or pledge 
upon the real estate and manufacturing plants of the company. 
The other resolution authorized and approved a conditional contract 
between the company and Messrs. Shearson, Hammill & Company, 
acting on behalf of a syndicate, for the acquisition of as much of 
$12,000,000 worth of the bonds as may not be taken by the stock- 
holders. 


THE STONE & WEBSTER ENGINEERING CORPORATION— 
It is announced that an engineering and constructing company with 
a paid-in cash capital of $250,000 has been organized by Stone & 
Webster, Boston, Mass., under Massachusetts laws, to take over the 
engineering part of its business, the firm of Stone & Webster 
devoting itself to financial affairs and the management and develop- 
ment of the numerous properties which it operates. The new com- 
pany proposes to undertake engineering and construction work in 
connection with electric railway, lighting, gas and water-power 
undertakings, electrification of steam roads, etc., throughout the 
country. All the stock of the company has been taken by Stone 
and Webster and their associates. The officers of the corporation 
are: president, Russell Robb; vice-president and general manager, 
Dwight P. Robinson; treasurer, Howard L. Rogers. 


MEMPHIS STOCKHOLDERS OBJECT TO MERGER—At a meet- 
ing, held in Louisville, Ky., of the owners of stock, preferred and 
common, in the Memphis Street Railway Company, the secretary of 
the meeting was instructed to address a protest to Isidor 
Newman & Son against the reported plan of the firm to form 
a holding company to control the Memphis Street Railway, the 
Little Rock Railway and Light Company, the Knoxville Railway 
and Light Company, the Birmingham Railway, Light and Power 
Company, the Nashville Railway and Light Company and the Hous- 
ton Lighting and Power Company. The protest says: “We have 


purchased the securities of the Memphis Street Railway upon our 
faith of the future growth and prosperity of that city, and do not 
care to have it linked with other properties concerning which we 
know little and in which we have no interest. We sincerely trust 
that you will leave the Memphis property out of your proposed 
plans.” 


NORTHERN OHIO TRACTION—The Northern Ohio Traction 
and Light Company, according to advices from Cleveland, will soon 
take over the Canton-Akron system. The former’s stock will 
be increased for the purpose and the latter's bonds will be 
guaranteed, its preferred stock being retired and its common 


, exchanged for that of the Northern Ohio. When the transaction is 


completed the Northern Ohio Traction’s capital stock will be $10,- 
000,000, its outstanding bonds, $900,000, and its earnings this year 
about $1,700,000. The Northern Ohio Traction owns the inter- | 
urban line from Cleveland to Akron and Barberton and the city 
lines and lighting plants of Akron and Barberton, with a line to 
Kent and Ravenna. The Canton-Akron system includes the line 
from Canton to Akron, with the city lines of Canton and Massillon 
and the new interurban line from Canton to New Philadelphia and 
the Tuscarawas Traction Company, altogether about eighty-seven 
miles. The Canton-Akron has outstanding $2,000,000 bonds and 
about $1,800,000 stock. This will give a through route, Cleveland to 
Canton. 


ANOTHER EXTENSIVE TRACTION MERGER—The incorpora- 
tion of the Indiana, Columbus & Eastern Traction Company recently, 
with a capitalization of $12,000,000, marks the beginning of one of 
the largest electric traction consolidations which has yet taken place 
inthe West. The company is one of the Widener-Elkins creations and 
will take over all the traction lines in Ohio which have been held by 
the Ohio syndicate of which W. Kelsey Schoepf, of Cincinnati, 
is chairman, and J. H. McGowan, of Indianapolis, chairman of the 
Indiana syndicate, is vice-chairman. The Indiana, Columbus & 
Eastern will take over the Columbus, London & Springfield, operat- 
ing between Columbus and Dayton; the Columbus, Grove City & 
Southwestern, operating between Columbus and Morgan’s Station; 
the Dayton, Springfield & Urbana, operating between Dayton and 
Urbana; the Dayton & Western, operating between Dayton, Ohio, 
and Richmond, Ind.; that part of the Dayton & Muncie operating 
between Greenville, Ohio, and Union City, Ind.; the Dayton & 
Northern and the Columbus & Lake Michigan from Defiance to Lima. 
It will also build a new line from Bellefontaine to Lima to connect 
with the Lima & Toledo, now under construction, and will lease the 
lines of the Columbus, Newark & Zanesville Traction Company, 
operating between Columbus and Zanesville. The capital stock of 
the latter company has been increased to $6,500,000, and it has 
bought the Columbus, Buckeye Lake & Newark and the Zanesville 
city lines. The consolidated company will operate more electric 
mileage than any other single corporation in the country, having 
under its immediate control over 500 miles of interurban lines. It 
will cover all of central and western Ohio and by connection with 
the lines of the Indiana syndicate will be enabled to operate through 
cars from Zanesville to Terre Haute, Ind., a distance of over 300 
miles. The principal cities which it will connect are Cincinnati, 
Toledo, Cleveland, Columbus, Indianapolis, Muncie, Ind.; Zanesville, 
Ohio; Dayton, Ohio, and Newark, Ohio. The Columbus, Newark & 
Zanesville will issue $5,000,000 of bonds to care for underlying 
issues and to provide for improvements and extensions, and the 
Indiana, Columbus & Eastern will have an authorized bond issue of 
$12,000,000, of which, however, but a part will be now issued. All 
of the roads will be put in the best possible shape and high-speed 
passenger and express cars will be run. The company expects to 
compete with the steam roads in all kinds of traffic, and already has 
secured sites in Dayton and Columbus for large interurban passen- 
ger and freight union stations. The station to be built in Columbus 
will cost in the neighborhood of $1,000,000. 
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PERSONAL MENTION. 


MR. EDWARD M. TAYLOR, who has been in charge of the traffic 
department of the Lynchburg (Va.) exchange of the Southern Bell 
Telephone Company, has been appointed manager of the Lynchburg 
district, in place of D. F. Turnbull, who has been promoted to a 
position at Birmingham, Ala. 


PROFESSOR GEORGE I. ROCKWOOD has been appointed to 
the professorship of steam engineering in the Worcester Polytechnic 
Institute, Worcester, Mass. Professor Rockwood is a graduate of 
the Worcester Polytechnic Institute, class of 1888, and is one of the 
leading authorities in this country on the subject of steam engi- 
neering. 


MR. LOUIS STUART THURSTON, who has been identified with 
the Cincinnati office of the General Electric Company, was married 
on June 26 to Miss Annie Louise Smith, of Delaware, Ohio. Mr. 
Thurston is a New York man and a graduate of the engineering 
department of Columbia College, and he has been active in electrical 
engineering in the middle West during the last few years. 


MR. WALTER CLARKE DEAN has opened offices in the Bank 
of Commerce Building, Norfolk, Va., and will represent the C & C 
Electric Company. Mr. Dean is a graduate of the Massachusetts 
Institute of Technology, and has had considerable experience in the 
equipment of the Norfolk Navy Yard, where he has made a specialty 
of variable-speed motors for driving machine tools. 


NEW PUBLICATIONS. 


PROCEEDINGS OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION—The book of proceedings of the Atlantic City con- 
vention of the National Electric Light Association will probably be 
distributed about the first of November. For those who wish to 
receive at once the papers read at the meeting, a number of sets are 
available at a price barely sufficient to cover the cost of printing 
and distribution, namely, $1.25 for the papers and $1.25 for the 
question box. 


THE TRUE RAILROAD SITUATION IN MASSACHUSETTS 
AND THE INTERURBAN ELECTRIC RAILROAD—Mr. John H. 
Bickford has published, in pamphlet form, the information which 
was presented by him and others to the Massachusetts railroad 
and street railway committees. The subject is taken up under sev- 
eral headings, including a discussion of the state policy with re- 
spect to railroads, the relation of present classes of carriers to 
each other and to the public, the physical limitations of each class 
and their inability to meet the growing demands of the public for 
better facilities, and the electric railroad on private right of way. 
The whole forms an interesting study of the present situation in 
Massachusetts. 


DIRECTORY OF DIRECTORS IN THE CITY OF NEW YORK— 
The 1906 edition of the “Directory of Directors in the City of New 
York,” published by the Audit Company, of New York, 43 Cedar 
street, New York city, is ready for distribution. This book is of 
great value as a reference, and bears the unmistakable stamp of 
accuracy and authenticity. The first part contains a complete 
alphabetical list of directors and trustees having New York city 
addresses, followed by the names of the companies with which each 
is connected. The name of the firm or company with which each 
director is most closely associated is given in all cases where facts 
were obtainable, on the same line with the name and address. The 
second part of the book—the appendix—contains selected lists of 
corporations in banking, insurance, transportation, manufacturing 
and other lines of business, alphabetically arranged, accompanied 
in each case by the names of the company’s principal officers and 
all its directors or trustees. The book forms a comprehensive 
directory of all the large business interests in New York city, con- 
taining practically all the addresses desired by business men. The 
1906 edition is printed from new type, is nicely arranged, very 
easy to read, and is handsomely bound in red cloth covers. 


ELECTRICAL SECURITIES. 

Liquidation continued in the stock market during the past week, 
due largely to the uncertainties of the money market, resulting in 
net declines throughout nearly the entire list. While the call money 
rate has been nothing unusual for this period of the year, time 
money has hardened perceptibly, rates for periods carrying over 
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the year advancing to five and three-quarters and six per cent, and, 
in cases of mixed collateral, to seven per cent. The bank statement, 
while favorable, was somewhat disappointing, in view of the large 
dividend and interest disbursements to be made. Another factor 
has been the recent ruling, to the effect that there shall be a 
charge of $2 on every 100 shares of stock sold in New York state, 
regardless of its par value, which has had a tendency to restrict 
sales of securities having a par value of less than $100, notably in 
the cases of Reading and Pennsylvania. Crop reports have been 
generally favorable, one estimate placing the probable wheat crop 
at a new high record total. The iron and steel industries are also 
in a prosperous condition. | 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 30. 


New York: Closing. 
Allis-Chalmers common..................006 17% 
Allis-Chalmers preferred.................... 9614 
Brooklyn Rapid Transit.................... 7151% 
Consolidated Gas........... 0... ccc cece eee 1385 
General Electric.......ssuosesunnenunnsennen. 161% 
Interborough-Metropolitan common.......... 36% 


Interborough-Metropolitan preferred......... 74 


Kings County Electric..................000. 165 
Mackay Companies (Postal Telegraph and 
Cables) common.............. cece ccc cee 70 
Mackay Companies (Postal Telegraph and 
Cables) preferred................0.c00ee 71 
Manhattan Elevated .............. Bees ey erases 147 
Metropolitan Street Railway (ex dividend).. 106 
New York & New Jersey Telephone........ 121 
Western Union Telegraph................... 914% 
Westinghouse Manufacturing Company...... 162% 


The income statement of the Interborough Rapid Transit Com- 
pany for the year ended March 31, 1906, follows: earnings from 
operation, $18,954,273; operating expenses, $8,357,084; net earnings, 
$10,597,189; other income, $748,972; gross income, $11,346,161; in- 
terest, rentals, etc., $8,461,978; net income, $2,884,183; dividends 
(8 per cent on $35,000,000), $2,800,000, leaving a surplus of $84,183 
for the year, which added to the previous surplus, $2,012,365, makes 
the total $2,096,548. . 

The directors of the New York & New Jersey Telephone Com- 
pany have declared the regular quarterly dividend of 114 per cent. 
The annual rate paid by the company, however, is 7 per cent, be- 
cause for several years an extra dividend of 1 per cent has been 
declared in January. The dividend is payable on July 16 to stock- 
holders of record on July 5. 


Boston: Closing. 
American Telephone and Telegraph......... 134 
Edison Electric Illuminating................ 241 
Massachusetts Electric................0 cece 6814 
New England Telephone.................... 130 
Western Telephone and Telegraph preferred. 91 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 69 
Electric Storage Battery preferred.......... 69 
Philadelphia Electric.................0 cc eee . 8 
Philadelphia Rapid Transit................. 2414 
United Gas Improvement...................-. 81% 

Chicago: . Closing. 
Chicago Telephone...............cc0 eee cceee 115 
Chicago Edison Light...............c0c cece 142 

- Metropolitan Elevated preferred............. 66 
National Carbon common...............22.0% 82 
National Carbon preferred................6. 117 
Union Traction common.................06. 4 
Union Traction preferred...............008- 14 


The postponed annual meeting of the Chicago Edison Company 
was held on June 26, and the retiring directors were reelected. 
Nothing was done toward a consolidation of the Edison and Com- 
monwealth companies. The Edison report shows about 9.04 per 
cent earned on the stock, compared with a little less than 8.6 per 
cent a year ago. The Commonwealth earned 2.86 per cent on its 
stock, against 2.83 a year ago. The Chicago Hdison has announced 
to customers a reduction of 11 per cent in rates, commencing July 1. 
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OBITUARY NOTICES. 


' DR. JOHN A. TANNER, JR., died at Boston, Mass., June 21. 
He was for many years a surgeon in the United States navy, but 
had been in private practice since his retirement in 1887. While 
in the service he made many electrical investigations on cables and 
on insulating materials, and also designed electrical apparatus for 
the government use. 


MR. HARRY BOTTOMLEY died at Knutsford, England, on Sat- 
urday, June 16. Mr. Bottomley was born in Belfast, Ireland, thirty- 
two years ago. For the last three years he had been assistant treas- 
urer of the English branch of the Westinghouse Electric and 
Manufacturing Company. He was a brother of John B. Bottomley, 
vice-president of the Marconi Wireless Telegraph Company. 


MR. CHARLES EASTMAN TRIPLER died on Wednesday, June 
20, at Liberty, N. Y., after an illness of several months. Mr. Trip- 
ler was born in New York city in 1849, and while attending private 
schools showed an aptitude for mechanics and chemisty. When 
he was twenty-three years old he constructed a naphtha condensing 
engine, and then devoted himself for several years to experimenting 
with chemicals. In 1890 he discovered a means of liquefying air, 
and two years later succeeded in producing liquid oxygen and nitro- 
gen at a cost of five cents an ounce. A stock company capitalized 
at $20,000,000 was formed to put the method into commercial use, 
and all sorts of claims were made for the product. The company 
was never a financial success. 


MR. LOUIS CASSIER, proprietor of Cassier’s Magazine and the 
Electrical Age, was killed in the railway accident at Salisbury, 
England, on Sunday, July 1. Mr. Cassier was born in Boston, 
Mass., forty-four years ago, and did his first magazine work with 
the Musical Courier, of New York city. Later he was connected with 
the New York advertising office of the Illustrated London News, and 
in 1891 started Cassier’s Magazine. A few years ago he bought the 
Electrical Age and reorganized its management, becoming president 
of the company. He went abroad in 1894 and started Cassier’s Mag- 
azine, of London, and since then has divided his time between New 
York and London. Mr. Cassier was a member of the Reform, Auto- 
mobile and Camera clubs, the Municipal Art Society and the Ameri- 
can Society of Mechanical Engineers. He is survived by his wife, 
who was Miss Agnes Nichols, of Trumbull, Ct., where Mr. Cassier 
had a country home. 


MR. CHARLES C. NEWTON, president and treasurer of the 
Newton Machine Tool Works, Incorporated, Philadelphia, Pa., died 
at Bremen, Germany, on Wednesday, June 13. Mr. Newton had not 
been in good health for some time past, and had gone to Europe to 
seek relief at the baths at Bad, Nauheim, Germany, but was too 
ill to continue his journey after his arrival at Bremen. Mr. Newton 
was held in high esteem by all who knew him, owing to his unswerv- 
ing honesty and integrity, coupled with his exceptional ability as a 
designer of machine tools. Charles C. Newton was born February 9, 
1846, at Cambridge, Washington county, N. Y. At the age of nine- 
teen he indentured himself as an apprentice to the Brooks Locomo- 
tive Works, Dunkirk, N. Y. After finishing his apprenticeship and 
working in various shops, Mr. Newton returned to Dunkirk in 1875 
and in partnership with J. D. Cox manufactured twist drills, ream- 
ers, cutters, etc., removing to Cleveland, Ohio, in 1876, to broaden 
the scope of their work, operating under the firm name of Newton 
& Cox. In 1880 Mr. Newton sold out his interests to Mr. Cox, who 
formed out of the old firm the Cleveland Twist Drill Company. Go- 
ing to Philadelphia, Mr. Newton laid the foundation for the present 
Newton Machine Tool Works, Incorporated, in a little shop on Cal- 
lowhill street, with only himself and an assistant as the working 
staff. In the fall of 1886 he built a new shop to accommodate the 
increased demand for his material, and in August, 1895, the first 
part of the present shop was erected. Mr. Newton was the sole 
proprietor of the works until July 14, 1897, when articles of incor- 
poration were taken out, the firm being the Newton Machine Tool 
Works, Incorporated, with Mr. Newton as president and treasurer. 
Mr. Newton was a member of the Engineers’ Club, American So- 
ciety of Mechanical Engineers, the Art Club, of Philadelphia, and 
the Athletic Club, of Philadelphia. 
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ELECTRIC LIGHTING. 


BRONSON, MICH.—The electric light plant which was recently 


destroyed by fire will be rebuilt at once. 


McGRAW, N. Y.—The contract for lighting the streets of Mc 
Graw for one year has been let to the Cortland & Homer Electric 
Company. l 


MILWAUKEE, WIS.—The village of West Milwaukee has 
awarded the contract for its street lighting to the Milwaukee Elec- 
tric Railway and Light Company at $84 per light, to burn all night. 


DUQUOIN, ILL.—The Duquoin city council has granted a water- 
works and electric light franchise to D. E. Nottley, of Pittsburg, 
and E. C. Parker, of St. Louis. Work on the installation of the elec- 
tric light system will begin at once. 


LEXINGTON, VA.—Robert E. Hutton, general manager for the 
Lexington Light and Power Company, has placed orders for the 
necessary machinery and equipment for the improvement of the 
plant. The new equipment is expected to arrive by August 1, and 
will be installed by the early fall. 


NIAGARA FALLS, ONTARIO—At the annual meeting of the 
shareholders of the Canadian Niagara Power Company the follow- 
ing directors were elected: W. H. Beatty, W. H. Brouse and Wallace 
Nesbitt, of Toronto; De Lancey Rankine, of Niagara Falls, N. Y., 
and A. Monroe Grier, of Niagara Falls, Ontario. 

SLATINGTON, PA.—At the annual meeting of the stockholders 
of the Citizens’ Electric Light, Heating and Power Company the 


. old board of directors was reelected for the ensuing year as follows: 


Fred Horlacher, E. D. Peters and Charles Benner, Jr., of Slating- 
ton, and Robert E. Wright and Hugh E. Crilly, of Allentown. 


WILKESBARRE, PA.—There is a movement on foot among the 
merchants of Wilkesbarre to organize a new light company. Some 
of the leading merchants and largest consumers of light have sub- 
scribed for stock in the new corporation, which will be capitalized 
at $250,000, and have signed contracts to use the light for a period 
of five years. 


HUNTSVILLE, ALA.—The Muscle Shoals Power and Develop- 
ment Company has been incorporated in Colbert county for the pur- 
pose of developing power from Muscle Shoals in the Tennessee 
river. The incorporators are: S. J. Kernachan, W. J. Kernachan, 
G. B. Shea and J. R. Coleman. The company will build an elec- 
tric power-house near the shoals. 

TECUMSEH, NEB.—The outcome of the movement started by the 
Commercial Club for better electric lighting service has been the 
appointment of a committee by Mayor H. T. Ward to go to Seward 
and investigate the conditions there, where, as in Tecumseh, munici- 
pal ownership prevails. If conditions warrant, the city council 
will call a special election for the purpose of voting $10,000 for the 
proposed improvement. 


SPOKANE, WASH.—It is said that the Madison River Power 
Company, at Twin Bridges, Mont., is contemplating the building of 
another large power plant on the Madison river to furnish more 
electric power for Butte mines and smelters, the plant now in opera- 
tion in the Madison cafion being inadequate to the demands for 
electric power. A party of surveyors is now in the upper Madison 
valley for the purpose of making surveys. 


BURLINGTON, PA.—Ownership by the city of its own lighting 
system is again agitated, and a special committee appointed by the 
common council to enquire into the matter has reported in favor 
of municipal ownership. Council has deferred action on the re- 
port until a further investigation is made by the committee to as- 
certain whether or not the city can legally furnish lights for other 
than public use. The report of the committee shows that the city 
is paying yearly for arc lights $90 each and for incandescent lights 
$21.50. . 


BELLEVILLE, ILL.—The property of the Belleville Gas and 
Electric Light Company, in Belleville, has been sold to a syndicate 
of Chicago capitalists, headed by K. A. Ames, the consideration be- 
ing $500,000. Harry Kircher will be retained as manager, it is 
stated, and very few, if any, changes will be made. The company 
was reorganized about four years ago with Judge R. D. W. Holder, 
Attorney L. D. Turner and ex-Mayor M. M. Stephens, of East St. 
Louis, as principal stockholders. They invested about $350,000 at 
that time. 
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TELEPHONE AND TELEGRAPH. 


RICHMOND, VA.—The Southern Bell Telephone Company will 
expend $400,000 in improving its service in Richmond. 


NEWARK, N. J.—Plans are being prepared for a two-story ex- 
change building at Haddonfield, N. J., for the Delaware & Atlantic 
Telephone Company. 


DUNKIRK, N. Y.—The Bell Telephone Company is to expend 
$30,000 in improvements in Bradford this summer. A new $10,000 
exchange will be built. 


AUBURN, N. Y.—The certificate of the increase of the capital 
stock of the Southern Cayuga Telephone Company from $15,000 to 
$30,000 has been filed in the county clerk’s office. 


ALBANY, N. Y.—The Bell Telephone Company has filed with 
the secretary of state a certificate to the effect that the Wyoming & 
Cattaraugus Telephone Company has been merged with it. 


MALAGA, WASH.—The Columbia River Lumber Company, of 
Wenatchee, is building a telephone line from Malaga to Laurel hill. 
Poles are also being cut for a telephone line for the Stemilt valley 
and Laurel hill. 


CHARLOTTE, N. C.—Three new circuits north via Greensboro 
will shortly be run by the construction department of the Southern 
Bell Telephone and Telegraph Company out of Charlotte. There 
are in operation now eight circuits. 


REDLANDS, CAU.—The Coachella Valley Home Telephone Com- 
pany is the name of a recently organized company which will have 
for its object the connecting of towns through Coachella valley, the 
lines extending from Mecca to Indio. The officers of the company 
are: president, J. D. Turnbull; vice-president, F. E. Dudley; treas- 
urer, C. C. Abbey; secretary, K. C. Wells. 


ANAHEIM, CAL.—The Valley Home Telephone Company will 
establish a system covering all of northern Orange county, compris- 
ing the cities and the districts of Anaheim, Fullerton, Placentia, 
Buena Park, La Habra, the Fullerton oil fields, Garden Grove, West 
Anaheim, Brookshurt, Yorba, Benedict, Miraflores and Claire. Ar- 
rangements have been made to connect with the Home Telephone 
Company. About $125,000 will be expended on the system. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany opened its new St. Paul exchange on the night of Saturday, 
June 16. The company has had no St. Paul exchange since the fire 
in February, 1904, when its central exchange was destroyed. The 
opening of the new exchange involved the changing of about 16,000 
telephone numbers. The new exchange is located on the ninth floor 
of the Chesapeake & Potomac company’s new building on Light 
street. 


SACRAMENTO, CAL.—The Pacific States Telephone Company is 
to erect a six-story building on the site of its former building at 
140 New Montgomery street. The frame is to be of the steel-cage 
construction and the foundations and floors of reinforced concrete. 
The inner walls will be of fireproof material and the outside decora- 
tions will be of pressed brick, terra cotta and copper. Metal sashes 
are to be used far the wired-glass windows, which will be rendered 
doubly fireproof by rolling iron shutters. The whole building will 
be in Italian renaissance style. The cost is estimated at $300,000, 
and the time for construction at twelve months. 


ALLENTOWN, PA.—The Consolidated Telephone Company has 
concluded a deal, by which it leases for a term of 999 years the 
Easton & Bethlehem Telephone Company’s lines. This line was 
started about five years ago. The company later failed and was re- 
organized by a company, of which W. A. Wilbur is the president, 
and J. Davis Brodhead, secretary. It takes in all of the Bethlehems, 
Easton, Phillipsburg, Alpha, Martin’s Creek, Freemansburg and sur- 
rounding territory, with a total pole mileage of about 500 miles 
and 1,400 subscribers. The company also purchased outright the 
Honesdale Telephone Company, which operates a line from Hawley 
to Carbondale, a distance of thirty-two miles and has about 400 sub- 
scribers. The Consolidated also purchased the Berwind Telephone 
Company, which operates a line from Lime Ridge to Nanticoke, 
about twenty-five miles, with important long-distance connections 
and about 500 subscribers. The Consolidated company will imme- 
diately commence developing and extending these lines. All of 
them will be connected with the Allentown exchange thus affording 
direct communication from that city. 
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ELECTRIC RAILWAYS. 


GOSHEN, IND.—Wakarusa has voted a $7,000 subsidy to the 
Fort Wayne & South Bend electric line. Nappanee voted $8,000. 


SHARON, PA.—Announcement is made that the interurban trol- 
ley line between New Castle and Meadville will be built this year. 


ASHLAND, KY.—The Ashland Interurban Railway Company has 
been incorporated to build an electric traction road in Ashland, and 
extending to Russell, opposite Ironton. Later the road will be ex- 
tended to Greenup, Ky. The company will also furnish electric cur- 
rent for commercial purposes. 


LIMA, OH1O—The Widener-Elkins syndicate has acquired con- 
trol, by lease, of the Dayton & Western traction line, extending 
from Dayton to Richmond, Ind. By the arrangement six per cent 
per annum will be paid on the °$850,000 preferred stock and on the 
$450,000 common stock. This makes an annual rental of $78,000. 


BALTIMORE, MD.—The United Railways and Electric Company 
is having surveys made from Towson to Lutherville with the view 
of constructing an electric line. This route has been practically 
mapped out, and in a short time, it is thought, bids for the con- 
struction will be invited. The purpose is ultimately to extend to 
Cockeysville. 


INDIANAPOLIS, IND.—The Electrical Installation Company, of 
Chicago, and the Allis-Chalmers Company, of Milwaukee, which 
have the entire contract for building and equipping the Indian- 
apolis, Newcastle & Toledo Electric Railway Company, have sublet 
the contract for grading, ballasting and track-laying to J. T. Adams, 
of Columbus, Ohio, and S. E. Seagraves, of Toledo, Ohio. Grading 
is to be started at once. 


MANITOWOC, WIS.—The Fox River Valley Railway Company, 
organized a year ago to construct an interurban between Sheboygan 
and Kaukauna, has increased its capital from $25,000 to $200,000. 
It is proposed to construct the line from Manitowoc to Sheboygan 
at once, and then extend to Kaukauna next year. The company has 
floated $400,000 of its bond issue, it is said, and there is assurance 
that the road will be built. 


NORTH YAKIMA, WASH.—A movement is on foot to organize 
a syndicate of business men to build and operate an electric rail- 
way system for the city of North Yakima, and connecting with other 
parts of the valley. The business men who will enter the scheme 
will put up $100,000 and all needed above that amount will be 
raised by mortgages on the plant. The citizens propose to build 
with the idea of turning the system over to the city at some fu- 
ture time. 


KANSAS CITY, MO.—D. B. Holmes and other Kansas City men 
are named as incorporators in a company that proposes to build 
an electric line between Joplin, Mo., and Pittsburg, Kas. The com- 
pany recently filed articles of association in Joplin. The company 
proposes to operate a city service in Joplin and an interurban serv- 
ice between Joplin and Pittsburg. Some of the other Kansas City 
men in the company are: H. C. Page, G. W. Carpenter and John S. 
Southerland. 


LAPORTE, IND.—The survey for the construction of an elec- 
tric railway to connect South Bend and Chicago via Michigan City 
and Gary, and a connecting link in the system which is to be oper- 
ated between Cleveland and Chicago, has been completed. The state- 
ment is authorized that construction work, part of which is under 
way, is to be pushed with all possible speed, the financing of the 
road having been arranged. This is the line in which the Hanna 
syndicate, composed principally of Cleveland capitalists, is inter- 
ested. 


AKRON, OHIO—The Mandelbaum-Pomeroy syndicate has awarded 
the contract for the construction of the electric line between Mans- 
field and Seville to the Cleveland Construction Company. The work 
is to be completed early in 1907. This line will supply the missing 
link connecting the Ohio Central Traction line, uniting Bucyrus, 
Galion, Crestline and Mansfield with Cleveland, and connecting with 
the Cleveland & Southwestern line at Seville. It will also give those 
towns direct connection with Akron, when the Northern Ohio Trac- 
tion and Light Company extends its Wadsworth line to Seville. 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1503 describes and illustrates the Allis-Chalmers Reliance- 
Corliss engine of the direct-connected type. 


THE BLISS ELECTRIC CAR LIGHTING COMPANY, Milwau- 
kee, Wis., in bulletin No. 80, describes the vestibule-type coupler 
with automatic jumper used with the Bliss system. 


THE CALCULAGRAPH COMPANY, 1444 Jewelers’ Building, New 
York city, is distributing a neat souvenir in the form of a fac- 
simile of a calculagraph record card used by the Japanese Porcelain 
Company, of Noritaka, Japan. 


THE FARR TELEPHONE AND CONSTRUCTION SUPPLY 
COMPANY, 118-120 West Jackson boulevard, Chicago, Ill., will be 
pleased to send catalogue No. 19 to any one interested in telephone 
apparatus and telephone line supplies. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, has ready for 
distribution bulletin No. 102, describing common battery telephones. 
In addition to the text and the illustrations of the telephone 
apparatus there are a number of very clear diagrams of connections. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
has published a neat folder descriptive of Jeffrey flexible wire-rope 
conveyers. The company also makes chain and rubber-belt convey- 
ing machinery, and will be pleased to send catalogues and ful! 
information upon request. ` 


W. R. OSTRANDER & COMPANY, 22 Dey street, New York city, 
will be pleased to send literature describing the “Morse” adjustable 
fixtures for use in factories, shops, schools and draughting rooms, 
incandescent lamp replacers and cleaners, and the “Connecticut” coil 
current indicator and coil switches. 


THE AMERICAN ELECTRIC SIGN COMPANY, 41-45 Van Buren 
street, Chicago, Ill., is distributing a large poster illustrating vari- 
ous forms of telephone signs. The company is the manufacturer of 
electric advertising and commercial signs, flashlight signs and board 
signs. The electric signs are wired complete with rubber-covered 
and braided wire of proper carrying capacity. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
will be pleased to send to any one interested, upon request, a re- 
print of the speech delivered by the Hon. John A. Walker, vice-presi- 
dent and general manager of the company, before the members of 
the Boost Club, New York, May 10, entitled “A Concise History of 
Lead Pencil Making.” 


THE LOMBARD GOVERNOR COMPANY, Ashland, Mass., has 
ready for distribution bulletin No. 106, illustrating and describing 
its type “Q” governor. This is the latest design the company has 
put on the market. Some sixty of these machines are now in use, 
and their performance is fully up to the company’s expectations. 
The company states that this type shows a distinctly better regula- 


tion than its types “B” and “D,” which have always been highlv 


regarded. 


THE POWER AND MINING MACHINERY COMPANY, Milwau- 
kee, Wis., will shortly have ready for distribution catalogue No. 6, 
descriptive of machinery for roasting, smelting and refining cop- 
per and silver-lead ores. This catalogue will contain about 176 
pages, six by nine inches, amply illustrated, and will give informa- 
tion of interest to the practical mining and smelting man. It will 
be ready for distribution about the middle of July, and will be sent 
to any one interested upon request. 


GILLETTE, VIBBER & COMPANY, New London, Ct., is making 
a specialty of the “G. V.” pipe-cap for covering the outdoor end 
of service pipe carrying any number of wires. These pipe-caps are 
made in eight sizes, from one-half inch to three inches. They can 
be applied without interrupting the service, can be used on either 
threaded or plain pipe, are equipped with brass screws, and can he 
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used for any number of wires, including cables. The company will 
be pleased to send samples and literature upon request. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has relo- 
cated its offices at its former site, Fremont and Howard streets. 
The company is one of the first to resume operations in the burned 
district, and has taken contracts for a large amount of work in 
addition to the orders on hand previous to the fire. Work is pro- 
gressing rapidly on the company’s new shops and warehouses in the 
Potrero district, at Seventh and Hubbell streets. Temporary pattern 
and forge shops are already in operation on the new site. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has ready for distribution special bul- 
letin No. 7,049, giving the range of capacities of different types of 
alternating and direct-current motors for all classes of service. The 
literature in this pamphlet is so arranged as to make a convenient 
reference to this apparatus. The company in circular No. 1129 and 
circular No. 1134 describes and illustrates, respectively, the No. 119 
railway motor for direct-current service, and electrical and mechan- 
ical brakes for Westinghouse type “K” motors. 


THE MARINE ENGINE AND MACHINE COMPANY, 126 Lib- 
erty street, New York city, has been awarded the contract by the 
Department of Water Supply, Gas and Electricity, of the city of New 
York, for two 5,000,000-gallon pumping engines for the Canarsie 
pumping station, borough of Brooklyn. These engines will be of 
the horizontal triple-expansion crank and flywheel type, with a 
guaranteed duty of 150 foot-pounds per thousand pounds of dry 
steam, and similar to the two engines now being built by the com- 
pany for the New Lots pumping station of the borough of Brook- 
lyn. 


THE DE LA VERGNE MACHINE COMPANY, New York, N. Y., 
reports the following recent sales of the ‘‘Hornsby-Akroyd” crude 
and fuel oil engines: the Fulton Bag and Cotton Mills, Atlanta, 
Ga., fifty-horse-power engine to drive general machinery. F. P. 
Pfleghar & Son, New Haven, Ct., 125-horse-power engine, direct- 
connected to generator. Wissahickon Electric Company, Fort Wash- 
ington, Pa., fifty-horse-power engine. lIola-Aurora Production Com- 
pany, Iola, Kan., twenty-horse-power engine for driving general 
machinery. Marconi Wireless Telegraph Company of America, New 
York city, seven-horse-power engine. 


THE ELECTRIC CABLE COMPANY, 17 Battery place, New York 
city, has secured orders from the American Railways Company, 
Altoona, Pa., and from the Taluca Light and Power Company, 
Taluca, Tex., for “Voltax” compounds, to be used in both cases for 
insulating purposes. The Public Service Corporation, of Aurora, 
Ill., has also recently placed a large order for ‘‘Voltax,” and orders 
have been secured from the Brass Goods Manufacturing Company, 
of Brooklyn, N. Y., for waterproofing concrete floors, and the Paul 
Smith’s Hotel Company will use “Voltax’” as a waterproofing com- 
pound on telegraph and trolley poles and fence posts on its prop- 
erty in the Adirondacks. 


NEW MANUFACTURING COMPANIES. 


LANSING, MICH.—The Sharon-Quinlaren Electrical Company, 
of Detroit, has been incorporated with a capital of $1.000. 


COLUMBUS, OHIO—The Cleveland Gas and Electric Fixtures 
Company, Cleveland, has been incorporated with a capital of $250,- 
000 by B. G. Tremaine, W. C. Hine, R. W. Hine, H. A. Tremaine and 
J. R. Crouse. 


SALT LAKE CITY, UTAH—Articles of incorporation of the 
Davis County Plumbing and Electrical Supply Company have been 
filed in the office of the secretary of state. $5.000. Incorporators: 
J. H. Robinson, of Farmington; Dan Muir, of Woods Cross, and 
David Stoker, of Bountiful. 


AUGUSTA, ME.—The Consolidated Railway Electric Lighting 
and Equipment Company has been organized at Augusta for the pur- 
pose of manufacturing and dealing in machinery for generating, 
heating, ventilating and power, and for other purposes, with $16,000,- 
000 capital stock, of which nothing is paid in. The president and 
treasurer is I. L. Fairbanks, of Augusta. 
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ELECTRIC POWER IN THE SOUTH. 

At a recent meeting of the American Cotton Manufacturers’ 
Association, at Asheville, N. C., an instructive paper was read 
by W. S. Lee, Jr., chief engincer of the Southern Power 
Company. The paper dealt with the importance of electric 
power to the manufacturers of the South. A striking phase of 
this problem has been the apparent neglect of the many and 
important water powers in that section up to this time. This 
is explained not only by the fact that the South has been an 
agricultural rather than a manufacturing section, but because. 
when the railroads were being built there, there were prac- 
tically no factories to influence the location of the lines, so 
that they were built merely with respect to the best location from 
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the railroad engineer’s viewpoint, which was along the high- 
lands, and not in the valleys. This, as was pointed out, is 
diametrically opposite to the condition in New England, where 
the factories were well developed before the railroads were built, 
and the latter were forced to seek the mills; while, in the 
South, the factories were built after the railroads, and had to 
The result of this has been-that the mills in 


New England were built where power is cheap, and cheap trans- 


go to the latter. 


portation was brought to them; while, in the other section, the 
mills sought the railroads, and, as a consequence, could not take 
advantage of the available water powers. 

The condition has been changed now by the application of 
the electric drive, which, by means of a station placed at the 
water power, supplies cheap power to the mills already located 
on high and healthy ground close to the railroads. This new 
development has thus given the Southern mills an additional 
advantage over those in New England, besides that of being 
in the cotton country; and if full benefit be taken of these 
opportunities, and if the labor problems do not upset the fore- 
casts, it is difficult, as Mr. Lee believes, to see what is to pre- 
vent that section of the country from becoming the main cot- 
ton-manufacturing centre of the world. 

With such opportunities the manufacturers and engineers 
of the South have great responsibilities put upon them. If 
this development is to be carried out with the fullest success, 
many things must be borne in mind. A large water power is 
a valuable asset, but it can only be made to pay if the power 
produced from it can be sold. There must be a market or a 
fait prospect of creating one before the owners are justified in 
developing their property. On the other hand, the ability to 
secure cheap power gives one district a decided advantage over 
another not so favorably situated; yet it must not be forgotten 
that in most manufacturing processes the mere cost of power 
is a minor item. The. great success of the electric drive can 
not be attributed to this feature alone. It is the other bene- 
fits accruing from its use which have put it in the lead. These 
water powers must therefore be developed intelligently and with 
a view to inducing manufacturers to build near. them. Morc- 


over, as undoubtedly a good deal of the capital required for 


this work must be drawn from other parts of the country, there 
should be no over-hasty running into hydroelectric construction. 
Such a policy would merely defeat its own ends by rendering 
capital suspicious. It is much better to go slowly, developing 
first at those points where there is already a market, and not 
rushing heedlessly into a hydroelectric boom. 

There are a number of other problems now presented to the 
South which are related to this development. One is the preser- 


vation of the waterfalls by stopping the destruction of the 
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Southern forests. In some sections the danger of this destruc- 
tion is already understood, but there should be a greater effort 
to impress the public with the importance of this matter. Then, 
too, the Southern states should provide better facilities for train- 
ing their engineers. While at the present time there are a num- 
ber of schools in the South where a good electrical training can 
be had, in most of the colleges the courses offered in electrical 
engineering, judging from the catalogue descriptions, are far 
from adequate. While it is true that the determined student 
can get his education by going to other states, there are many 
who are not able to do this, and there should be no such necessity. 
There is not the same neglect in other branches of technical 
instruction, and if, as has been predicted, electricity is to be 
the power behind the South, the colleges should see to it that 


properly trained men are provided to bring about this much- 
to-be-desired result. 


GREENWICH OBSERVATORY IN TROUBLE. 

A surprising situation has developed recently at Greenwich 
Observatory, England, which is, without question, one of the 
most important astronomical stations of the world, due to the 
putting in service near it by the London County Council of its 
new power station. The station is located exactly on the mer- 
idian, about a mile south of the observatory, and although it at 
present has but a small part of its complement, the entire equip- 
ment will have an output of over 50,000 horse-power. Already, 
some disturbance has resulted from the operation of certain 
generating units, and the observatory authorities have brought 
the matter before Parliament, as they fear that when all the 
machinery is in place and running, their instruments will 
become useless. 

The surprising feature of this situation is that apparently 
no steps have been taken before to protect the observatory. 
Application for authority to build the power-house was made 
about four years ago, and when it was granted, other depart- 
ments of the government, as well as private interests, were safe- 
guarded; yet the observatory, the one institution most likely 
to be affected, seems to have been overlooked, and apparently 
its officers did not realize what was being done. Now they find 
not only that there is some vibration, but that the two large 
chimneys of the power-house, coming in the meridian, may pos- 
sibly interfere with the observation of transits, not only on 
account of the chimneys themselves, but because of the hot gases 
which will pour out of them. 

When this matter was up before Parliament a number of 
eminent statesmen and scientists spoke about the situation. 
Some suggested the substitution of steam turbines for the recip- 
rocating engines; others suggested cutting down the height of 
the chimneys; but no definite conclusion was reached. It is 
probable that a commission, representing both the government 
and the London County Council, will examine the conditions 
thoroughly. In the meantime, careful studies are being made of 
ihe station to see if it can be rearranged so as to do away with 
the vibration. What the outcome will be can not be said def- 
initely, but even though the power-house represents at the pres- 
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ent time a value of about $2,500,000, it is hardly probable that 
for this sum the disabling of the observatory will be allowed; 
and yet, under the conditions, it does not seem fair that the 
taxpayers of London county should be made to pay for the neg- 
ligence of a department of the government. 


a UY Ray SRE SEATS wd 


THE THREE-PHASE LOCOMOTIVES FOR THE SIMPLON 
RUNNEL. 


The most recent application of the three-phase motor to 
electric railway operation ig that which has been made in the 
Simplon tunnel. These locomotives, which were designed and 
built by Brown, Boveri & Company, Baden, Switzerland, aro 
described on another page of this issue by Mr. B. F. Hirschauer. 
They were originally intended for the famous Valtellina road, 
but, on account of the recent completion of the tunnel, they were 
transferred there in order to begin the electrical movement of 
the trains. A short time ago it was reported in the daily papers 
that some difficulty has been encountered in using these loco- 
motives in the tunnel on account of the hot, humid atmosphere, 
but it is hardly probable that this is serious, as the motors can 
be protected, or at least rendered sufficiently moisture-proof to 
do away with the trouble. a 

The equipment of the locomotive consists of two motors, as 
against the four used on the latest American types. Further, 
since these motors are of the induction type, they both must run 
at the same speed. It is therefore necessary to gear them to- 
gether, otherwise the load upon them might be badly unbal- 
anced ; in fact, a serious unbalancing is likely to occur, due to a 
slight difference in the diameter of the driving wheels, if some 
coupling arrangement be not adopted. The motors are not 
geared to the axles. A system of side bars is employed, which 
is simply a flexible coupling, enabling the motors to move rela- 
tively to the axles. | 

The American locomotive most interesting to compare with 
this polyphase machine is that described by B. G. Lamme 
as the type selected for the New York, New Haven & Hartford 
Railroad. This is a single-phase locomotive, equipped with four 
gearless motors, spring-suspended from the driving wheel. The 
latter locomotive is designed to be used with 11,000 volts on the 
trolley. It calls for two single-phase transformers. The Simplon 
locomotives are intended for 3,000 volts only, and require a 
complement of three single-phase or one polyphase transformer. 
The four motors of the New Haven locomotive are rated at 200 
horse-power each, but they can easily be overloaded so as to 
develop 1,000 horse-power. The Simplon motors are rated at 
450 horse-power each, making a total of 900, but they also can 
be greatly overloaded. The American machine makes use of a 
multiple unit-control system, enabling two or more locomotives 
to be coupled together so as to obtain any desired tractive effort. 
This can not be done with the Simplon type. 

It is probable that the Simplon tunnel offers unusually favor- 
able conditions for the use of the three-phase type of locomotive, 
which is most suitable for fairly long runs with few stops. The 
type does not involve the use of commutators, the reliability of 


which in heavy alternating-current service is still doubted in 
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some quarters. Another characteristic of the polyphase type of 
locomotive is the limited speed range. There are but two 
economical speeds which are obtained by commutating the 
motors. The single-phase type has a variable speed character- 
istic, but is designed to develop forty-five miles per hour as a 
maximum. The speeds of the Simplon tunnel locomotive are 
twenty-five and forty miles an hour. _ 

Mr. Hirschauer says that the Simplon motors weigh a little 
less than twelve tons each, and that they can develop a maximum 
output of 1,150 horse-power, which makes them the lightest 
motors for their size which have yet been constructed. This 
method of rating hardly seems fair, for it is probable that the 
output mentioned is that which the motor will develop just 
before dropping its load. It corresponds to what is almost a 
100-per-cent overload from the normal rating. The motors 
could not, of course, be operated at any such load. It is possible 
that the single-phase motors, tested in the same way, would 
develop nearly as great an output per pound as the polyphase 
machine. 

The total weight of the Simplon locomotive is said to be 
sixty-eight tons. It is intended to handle trains weighing from 
200 to 250 tons. The weight of the New Haven locomotive has 
not been given, but it is to handle trains of approximately the 
same weight. The work of the two locomotives will therefore 
not be very different, considering only the single-phase machine 
as used for through service, and a more satisfactory comparison 
can be made when data secured from regular service are at hand. 


A SAFE NOISE MAKER. 

In commenting upon the reports of Fourth of July accidents, 
which, while possibly not as large as in previous years, still 
leave a great deal to be desired, our esteemed contemporary, the 
New York Times, says: “It would really seem that in the present 
state of science and art of chemistry the ingenuity of its pro- 
fessors and practitioners ought to be equal to arranging for 
some kind of noise which would not have too lethal consequences 
to persons or too destructive consequences to persons and prop- 
erty.” 

The opportunity here pointed out for a useful invention has 
already been seized upon in one instance, at least, and a safe 
noise maker has been constructed by the distinguished head of 
the physical department of one of our leading universities. This 
apparatus, which was described in this journal something less 
than a year ago, is a gas cannon, so-called because the explosive 
mixture is in gaseous form. It consists merely of a small toy 
cannon, a small acetylene generator and a couple of dry batteries 
for ignition purposes. By pressing a key the cannon is charged 
with a mixture of acetylene and air, and a touch upon a second 
key ignites the charge, producing a loud, sharp report. The 
cannon can be fired as rapidly as the gas will flow into it, at 
least as often as thirty times a minute, which should be frequent 
It is perfectly safe, for the hand can be 
held in front of the cannon mouth during a discharge without 


enough for any one. 


receiving any injury, and slight fabrics or tissue paper do not 
take fire when held in the flash, as the latter is almost instan- 
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taneous. 
which then becomes a harmless projectile. 


If a louder noise is desired, a cork may be inserted, 
The only drawback 
to the device is the first cost, but as this is not more than $5, 
it is probable that, bang for bang, it furnishes noise as cheaply 
as any other device, due weight being given to the size of the 
bang. If still bigger bangs are sought, any ingenious boy can 
add a horn to his cannon, or by firing it into the mouth of a 
barrel, he could raise a racket louder than the bolts of heaven. 
This noise maker has been for sale for nearly a year, but probably 
it is not widely known and therefore has been little used. 


MAGNETIC SURVBYS OF THE OCEANS. 

A very interesting article is contributed by Dr. L. A. Bauer 
to Terrestrial Magnetism and Atmospheric Electricity for June, 
in which he discusses the need for systematic magnetic surveys, 
and points out some of the important results accomplished by 
the survey which is now being made of the Pacific ocean, funds 
for which were provided by the Carnegie Institution. A brief 
summary of these results is given on another page of this issue. 
It is in such uses of the generous fund under the control of this 
institution that the greatest scientific good may be accomplished. 
Similar surveys on land are not so difficult, and they fall more 
properly in the work of the scientific departments supported by 
the various governments; but, as pointed out by Dr. Bauer, 
while thorough surveys are needed on land, it is on the 
water area that the need is greatest. The necessity for such 
surveys need hardly be urged when one’s attention is called to 
the lack of reliable data, but the mere plotting of more accurate 
magnetic charts will be but a portion of the results accomplished. 

As yet no satisfactory theory has been proposed to explain 
the earth’s magnetism, and it is almost hopeless to expect to 
solve the greater problems pertaining to this until we have more 
complete knowledge of it. For instance, careful calculations 
made several years ago, and based upon the best data available, 
seemed to indicate to Dr. Bauer that the earth is losing its 
magnetism. There is no way of proving or disproving this 
phenomenon except by careful and thorough surveys. The indi- 
cated rate of shrinkage is so large that, if it exist and continue 
at the same rate, the earth will lose half of its present amount 
of magnetism in 1,660 years—a rather startling suggestion. 

Another important problem is to establish some connection 
or to prove the entire independence of atmospheric electric cur- 
rents and the earth’s magnetism. Studies of the latter seem 
to point to the existence of a system of electric currents passing 
from the air into the earth, and in the other direction, but the 
values deduced for these currents do not agree with those 
observed by students of the atmosphere. Here again only more 
complete studies, both of the earth and the air, will lead to a 
definite conclusion. 

The work already accomplished by the Galilee, the ship 
chartered by the institution, is only preliminary, but important 
conclusions have been reached, those of the greatest value 
probably being the demonstration that her equipment is 
thoroughly adapted to the purpose for which it is intended. We 
may therefore look forward to a most satisfactory survey, not 
only of the Pacific, but of the other oceans. 
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The Simplon Tunnel Electric Locomotives. 


have been built in order to carry 

the traffic of the Simplon tunnel 
are of especial interest as showing the 
latest progress in the way of designing a 
locomotive for running upon high voltage 
three-phase current. In the present de- 
scription are given the main lines of con- 
struction which have been followed, with 
special. reference to the novel features 
which are to be found in this case. There 
are also a number of views of the loco- 
motive and motor, which show the gen- 
eral design. These locomotives have been 
built in Switzerland, at the works of 


T HE new electric locomotives which 


By B. F. Hirschaner. 


body or housing of the locomotive, which 
is arranged so as to hold the remainder of 
the electrical outfit. The locomotive body 
is required to be built of such a shape as 
to give an easy and safe pas8age between 
it and the cars which are coupled to it at 
the ends. They are to be built according 
to the standard gauge of the Italian rail- 
roads, taking into dccount the contact 
shoes for the third rail. The maximum 
weight allowed upon each of the driving 
axles is not to be greater than fifteen tons. 

The distance between the wheel centres of 
each of the bogies is fixed at a minimum of 
seven fect six inches, while the two inner 


fix these points after the following con- 
ditions, which are based on previous ex- 
perience. The locomotives are to be de- 
signed so as to allow two normal running 
speeds, which are to be obtained by the 
proper switching of the circuits. The 


power which is to be used in this case is 


3,000-volt, three-phase current at fifteen 
cycles. Proper switching devices are to 
be supplied for cutting the high-tension 
current entirely off the motors when de- 
sired. The two standard speeds for run- 
ning the locomotives have been fixed at 
twenty to twenty-five miles an hour for 
the first speed and from thirty-five to forty 


THREE-PHASE LOCOMOTIVE TO Be UBED IN THE SIMPLON TUNNEL. 


Brown, Boveri et Cie., of Baden, who have 
furnished the writer with the following 
information. 

Several years ago the Italian railroad 
system known as the Rete Adriatica es- 
tablished a concourse for the new electric 
locomotives which were to be used on the 
Lecco-Colico-Chiavenna railroad. This 
concourse was laid out under the follow- 
ing specifications. 

The locomotives are to consist of a frame 
which contains the main part of the elec- 
trical. apparatus, and is supported upon 
two trucks. The latter have two axles 
each. Upon the frame is placed the upper 


axles are not to be less than nine feet 
eight inches distance apart. These latter 
axles are used as driving axles, and the 
wheel diameter is limited between four 
feet eight inches and five feet seven inches. 
For the transmission of the movement 


from motor to driving wheel the use of . 


gearing has been excluded, and gn es- 


pecially solid construction is required for 


the motor support so that there shall be 
no movement either of the fixed or the 
rotating part of the motor, even should 
one of the springs be broken. 

As regards the speed and the weight of 
the locomotive, it was found desirable to 


miles an hour for the second. The tractive 
effort of the locomotive at the normal 
speed is to be at least 6.6 tons at the wheel 
periphery for the slow speed and forty tons 
for the high speed. To allow for the 
proper starting of the locomotives, they 
are required to take a total load of 440 
tons, including the weight of the locomo- 
tive, up a straight track having less than 
1 :1,000 grade, bringing the train from 
a position of rest up to the speed of twenty 
miles an hour in not more than fifty-five 
seconds. Again, a lighter train, weighing 
280 tons along with the locomotive, is to 
be brought from rest up to a speed of 
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thirty-five miles an hour within 110 sec- 
onds, with the same conditions of track. 
In this number of seconds is included the 
time which is required for switching over 
from the slow speed to the high speed of 
the motor. These conditions must hold 
good even should the pressure of the 
line fall as low as 2;700 volts, and should 
it rise twenty per cent above the normal, 
the 280-ton train is to be brought with 
safety to the twenty-mile speed. The mo- 
tors, resistance and the other electrical ap- 
paratus must be designed so that a load of 
440 tons running upon a track with curves 
of 580 feet maximum radius and grades 
of three per cent following each other 
three times at least in a two-minute in- 
terval, can be brought from rest up to a 
speed of twenty miles an hour without any 
damage or overheating of the apparatus. 
The new three-phase locomotives were 
designed according to the above conditions 


by the Brown-Boveri company, using the 


formerly constructed Valtellina locomo- 


tive as a model. This latter is a four- 


axle locomotive, and while keeping some 
of its features, it was desired to improve 


it considerably, especially from a mechan- | 


ical standpoint. The main improvement 
which we find in the new locomotive over 
the old type consists in a change in the 
design of the frame. In place of using 
two half-locomotives coupled together, 
which showed some weak points in run- 
ning, there is now a single and very solid 
frame mounted upon two trucks, each 
having two axles. The new locomotives, 


Rotor oF Simpion LOCOMOTIVE MOTOR. 


like the former type, are provided with im- 
Proved apparatus for giving the two stand- 
ard running speeds, At the same time 
the efficiency of the motors and the tractive 
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effort have been increased in the new type. 
On account of the disadvantages arising 


‘from the use of three-phase motors 


mounted direct upon the driving axles, 
the Brown-Boveri company has designed 
a five-axle, two-truck locomotive, with two 
three-phase motors placed between the 
driving axles, in the inner space between 
the two trucks. The motors are coupled 
to the driving wheels by a driving bar, and 
at the same time the motor casing is 
utilized to form part of the locomotive 
frame. The method of driving will be 
observed in the view which shows the ele- 
vation of the locomotive. The two motor 


shafts are connected by cranks to a com- 


mon driving bar which runs across between 
them. From the middle of this driving 
bar pass two side bars which are connected 
on either side with one of the driving 
wheels of each truck. 


STATOR OF SIMPLON LOCOMOTIVE MOTOR. 


_ These locomotives had been constructed 
with a view of using them upon the Val- 
telline electric railroad, but before they 
left the factory it was desired to change 
their destination and to use them for the 
Simplon tunnel, so that they could be put 
in operation in the early part of the year. 
At the request of the Brown-Boveri firm, 
the Italian government decided to employ 
the locomotives for the latter purpose. 
The principal dimensions of the Sim- 
plon locomotive are as follows. Distance 
between outer driving wheels, sixteen 
feet six inches.’ Centre to centre of axles 
in each truck, eight feet four inches. 


Length of the locomotive between buffers, - 


forty-one feet eight inches. Diameter of 
driving wheels, five feet six inches. Di- 
ameter of outer wheels, two feet ten inches. 
Total weight of locomotive, sixty-eight 
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tons, of which the mechanical part is 
thirty-seven tons and the electrical outfit 
thirty-one tons. Weight on drivers, forty- 
six tons. Capacity of the two motors in 


CONTROLLER FOR SIMPLON LOCOMOTIVE. 


normal running, 900 horse-power. Maxi- 
mum capacity, 2,300 horse-power. Weight 
of each motor with driving bar and coun- 
terweight, 11.8 tons. Normal speeds, 
forty and twenty miles an hour. Tractive 
effort at the high speed, normal 3.8 tons ; 
maximum, ten tons. At the slow speed, 
6.6 and 15.4 tons. i 

It is to be remarked as regards the 
weight of the motor, 11.8 tons, that for 
the maximum capacity of 1,150 horse- 
power which it will yield, this is undoubt- 
edly the lowest weight which has yet been 
obtained for this capacity. This reduction 
in the weight of the motor has been 


brought about by the choice of the system 


of electrical connections, which avoids the 
method of series coupling used in the old 
locomotives of the Valtellina system. . In 
this way a gain over the former type of 
motors of 2.8 tons per motor is effected: 
The design of the new three-phase mo- 
tors will be ‘observed in the present. en- 
gravings, which show the different details 
of construction. The two standard speeds 
of twenty and forty miles an hour for the 
locomotive are obtained by a new system 
of coupling the stator windings so as to 
form sixteen or eight poles. In this way 
a change in the speed from 112 to 224 
revolutions per minute is made. The 
normal capacity of the motor when in 
regular use on the road is put at 390 
horse-power at the twenty-mile speed and 
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450 horse-power at the forty-mile speed, 
using a tension of 2,700 to 3,000 volts at 
the terminals, working at fifteen cycles. 
Tests which have been made upon the new 
motor show that it can be run as high as 
1,150 horse-power for short periods, and 
on a continuous running it will yield 
about 575 horse-power. The phase coup- 
ling is different in the case of the two 
speeds. For the slow speed the stator 
winding is coupled on the delta system, 
while it is connected on the star system 
for the high speed. : 

The outer field casting of the motor is 
of cylindrical form. It is built of cast 
steel and has a set of strengthening webs 
cast on the outer surface. Ventilating 
holes bring a good air circulation into the 
laminated iron. The revolving part of 
the motor is also well cooled on the in- 
terior. It is wound for six phases, of 
which three phases form one group, and it 
is designed so that the change in phase 
which is given to the stator produces a 
corresponding change in the rotor auto- 
matically, so that a separate switching of 
the latter is unnecessary. 

The main controlling apparatus of the 
locomotive, which is shown in one of the 
views, has been well designed, and is of 
very simple and substantial form. It uses 
compressed air for operating the reversing 
switch and the pole-changing switch. A 
rod-and-gear-transmission device is used 
to connect it with the rheostat. The hand- 
lever of the reversing switch has three 
stop-points, forward, reverse and a middle 
point, in which case the lever is raised. 
In the forward and reverse points the air 
pressure is sent to the pneumatic switch, 
which is placed in the high-tension cham- 
ber, and by means of a piston device the 
latter switch operates the connections of 
the circuits for either direction of running. 
The pneumatic pole-changing switch is op- 
erated in a similar way. On the controller 
the lever for working it is provided with 
only two points, corresponding to the two 
speeds of the motor. 

The main hand-wheel, which is placed 
between the two above-mentioned levers 
on the main controller, serves to operate 
the main rheostat of the locomotive for 
starting up the motors and for otherwise 
controlling the power of the latter. There 
are fourteen stop-points for the hand- 
wheel, corresponding to thirteen working 
points on the rheostat and one position 
where the rheostat is cut out. On the 
first of the working points, the rheostat 
is also cut out of circuit, but in this case 
the current is sent into the stator of the 
motor, as then the air-pressure is sent into 
the pole-changing switch and operates 
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the latter. Then follows the normal work- 
ing of the motor, using the slow-speed 
point on the pole-changing switch. To 
change over to the high speed, the resist- 
ance wheel of the main controller is 
brought back to the zero point, as before. 
The switching from slow to high speed 
and the short-circuiting of the rheostat is 
regulated by watching the ammeter read- 
ing. The switching can also be carried out 
by commencing with the pole-changing 
switch placed at the high-speed point, but 
there is then only one round of the con- 
troller, that is to say, thirteen points in- 
stead of two rounds of twenty-six points 
as in the former case. Cutting down the 
speed and stopping the motors is accom- 
plished by bringing the controller’ back to 
the zero point, which cuts off the current 
by means of the pole-changing switch. An 
interlocking system is used on the con- 
troller, so that the reversing and pole- 
changing switches can only be operated 
when the resistance wheel is at the zero 
position and there is no high-tension cur- 
rent on the switch. By removing the 
reversing lever of the controller the 
valves of the reversing and pole-changing 
switches are automatically closed. These 
precautions render it impossible to make 
a false manoeuvre of the controller. 

The emergency switch, which is shown 
in one of the views, is placed in the middle 
of the locomotive roof. It consists of an 
upper part containing the switching de- 
vice, while the lower part, forming the 
oil-box, can be removed. It is operated 
either by hand or automatically in connec- 
tion with the air-brakes, but not in the 
normal working of the latter, and also in 
case of short-circuit. The motorman can 
work this switch by means of a cord, if 
need be. It is also connected with the 
main controller by a pneumatic device, so 
that the emergency switch can only be 
closed when the controller is at the zero 
point. 

A trolley is mounted at each end of the 
roof and works against the overhead wire. 
It is of a new design. For each trolley 
are provided two cutoff switches for the 
line. These are used to cut out one of the 
trolleys should there be a fault in the 
insulation, in which case the locomotive 
is run with the other trolley, either for- 
ward or backward. These switches are 
operated from a hand-lever placed on the 
roof, and a pneumatic locking device is 
used so that the handle can only be placed 
in the cutout position when the trolley is 
resting against the overhead wire. 

A special housing or box is provided 
to contain all the high-tension apparatus 
of the locomotive, the reversing switch, 
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pole-changer, ammeter switch, voltmeter 
transformer and fuses, the latter being 
placed in a separate box. The apparatus 
for each motor is placed separately, so as 
to allow of running with one motor alone. 
A single oil case contains both the revers- 
ing switch and the pole-changer, along 
with the piston apparatus for operating 
each of them from the controller. In or- 
der to prevent danger the high-tension 
box is closed by a special form of lock, 
and the latter is connected by a pneumatic 
device with the trolley-base. To open 
the box the trolley must be brought down 
from the wire, cutting off current from 
the high-tension apparatus. 

For each of the motors is provided a 
separate rheostat of similar form. The 
rheostat is made up of wire-wound iron 
frames. Hach rheostat has six separate 
frames, which can be easily removed, or 
two frames per phase. The frame is di- 
vided into thirteen sections in each case, 
and at the top is a set of removable con- 
tacts, so that any faults can be easily lo- 
cated. Regulation is carried out by car- 
bon and copper brushes, which are oper- 
ated by a chain transmission from the 
rod coming from the controller. To cool 
the rheostat, two air-fans are used, which 
are driven each by a three-horse-power 
motor. These motors are connected with 
the windings of the main motors, and 
diminish in speed until they come to a 
stop when the main motor is running en- 
tirely in synchronism. 

In the motorman’s cabin are placed a 
set of seven-kilowatt oil-transformers, 
which are used to run the air-compressor 
motors and for the lighting circuits at 
110 volts. Each locomotive is provided 
with two automatic air-compressors, one 
of which is used for the Westinghouse 
brakes, and the other for the acoustic sig- 
nals, the sand boxes and for the pneumatic 
control of the electric devices, as we have 
just seen. Either one of the compressors 
can serve for all the work if required. 

As regards the design of the trolleys, 
it is to be remarked that the lower part 
has the form of a long parallelogram, 
which can be raised and lowered by air- 


pressure. The upper arm which carries 
the trolley contact is made very short and 
light. It has a limited swing on either 
side, and when used on the ordinary over- 
head line (at twenty feet above rail 
level), it works without having to move 
the main frame. The latter comes into 
play in the tunnels, where the wire is 
but fourteen feet above rail level, and in 
this case the air-pressure cylinder lowers 
the trolley arm. When needed, a small 
hand-pump supplies the air for starting 
up, and afterward the compressors come 
into action. 
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Street Railway Association of the State of New York. 


Discussion of the Use of Hydroelectric Power at the Annual Meeting, Saratoga, June 26, 27. 


T THE twenty-fourth annual meet- 
ing of the Street Railway Associa- 
tion of the State of New York, 

held in Saratoga on June 26 and 27, 
there was an active discussion on hydro- 
electric power for electric railways. At 
this meeting were read the three papers 
on this topic presented by S. B. Storer, 
C. E. Parsons and G. A. Harvey, abstracts 
of which are given below. The extensive 
development of water power, both at 
Niagara falls and in the upper Hudson 
valley, has led hydroelectric companies to 
seek a market among the electric railways 
throughout central New York, and the 
discussion between the representatives of 
the supplying and consuming companies 
brought out some interesting differences 
of opinion as to the proper basis of charg- 
ing. 

CONTRACTING FOR USE OF HYDROELECTRIC 

POWER ON RAILWAY SYSTEMS. 


BY G. A. HARVEY. 


The effect of load-factor on cost of 
power is thoroughly understood where 
steam plants are concerned, but it might 
be supposed in the case of hydraulic power, 
where no furnaces have to be banked and 
inefficiency at light loads becomes unim- 
portant, that the conditions would be dif- 
ferent. Hydraulic turbines of modern de- 
sign, however, usually have such charac- 
teristics that their overload capacity is 
very slight, and it therefore becomes neces- 
sary, if peak-loads are to be handled, to 
provide extra machinery to take care of 
these. With no provision for peaks it is 
still necessary to hold at least one gen- 
erating unit in reserve, and a margin of 
capacity must be left unused in the oper- 
ating turbines for gate travel in *regula- 
tion, and to allow for partial clogging 
of distributors by refuse which accident- 
ally enters the penstocks. As the water is 
available and costs no more if used to the 
full capacity of the plant, it is plain that 
the power-selling company will strive vig- 
orously for a uniform load as high as 1s 
practicable for the installed machinery to 
carry. This results in making peaks a 
prohibitive element to power deals where 
the hydraulic plant has been some time 
in the field and has been able to discrim- 
inate in the choice of its customers. 

The foregoing is not intended to convey 
the idea that railwavs can not contract 
advantageously for hydroelectric power. 
The typical street-railway load necessarily 


has prominent peaks, and, if these can not 
be smoothed down by adjustments of serv- 
ice, it is still possible, where a fair price 
is asked for the water power, to carry the 
heaviest part of the all-day load by means 
of this and the remainder by steam en- 
gines, gas engines or storage batteries, or 
combinations of engines and batteries. 

If it is possible to make contracts for 
full-power requirements, it is usual for 
power companies to place some penalty 
rate on the peak-power or to arrange the 
terms of charge so that there are distinct 
advantages to the purchaser in keeping 
the load-line as nearly straight as pos- 
sible. The most common method is to 
sell a solid block of “firm” power, which 
can be used at a load-factor of seventy 
per cent to eighty per cent or better, 
charging the minimum flat rate for this, 
and providing power above the firm 
amount on a kilowatt-hour basis at rates 


gradually increasing with the height of 


the peaks. 

A very fair method of billing for 
power is on a sliding rate depending on 
the monthly load-factor. The maximum 
two-minute peaks are recorded in kilo- 
watts each day and averaged for the 
month. The total number of. kilowatt- 
hours for the month, divided by the kilo- 
watt of this average peak times the num- 
ber of hours in the month, represents the 
monthly load-factor. The charge for the 
month is then made up as follows: a def- 
inite service charge plus (load-factor 
times a fixed amount) times average daily 
maximum kilowatts. A moderate penalty 
for peaks is thus included, and the cus- 
tomer pays, according to the load-factor, 
as neawly for what he consumes as can be 
expected. This method of charging is 
now being offered extensively by one of 
the companies which is about to do busi- 
ness over a large portion of New York 
state. In effect it corresponds very 
closely with a flat-rate charge, but gives 
the purchaser a slightly less cost per kilo- 
watt-hour at low load-factors. 

If power companies can not entertain 
peak propositions at all, or if they place 
prohibitive rates thereon, the purchaser 
must then provide the steam plant or 
storage battery, or both, to care for a part 
of the load. In this case the hydroelec- 
tric power purchased should form the 
solid twenty-four-hour base of the area 
enclosed by the total load-curve, and 
should extend up to such height as to 


cover a chart area bounded at the top by 
a line closely corresponding with the base 
of the average daily fifteen-hour load-line 
(fifteen-hour load-peak). The purchaser 
should be allowed, without charge, swings 
of about ten per cent above the firm line 
of purchased power, provided the kilo- 
watt-hours used above the line do not ex- 
ceed those unused below it. 

Very careful consideration must be 
given to proportioning the division of load 
to water power and steam power. It is 
hardly possible to evolve an exact formula 
for the location of the firm line of pur- 
chased power, and if one were worked out 
the weekly variations of load conditions 
would probably make its accuracy look 
doubtful. A safe point for this line is 
at such height that the fifteen-hour daily 
use of purchased power will be fairly close 
to it at all times. It is important, in 
starting to make this adjustment, to know 
the cost of steam power per kilowatt-hour 
at various load-factors under local con- 
ditions, 

The possibility of power interruptions 
should be recognized in agreements and 
have penalties placed upon them. An 
interruption of six minutes is of com- 
paratively small consequence to the rail- 
way and might be ignored if not repeated 
too frequently. Interruptions due to 
lightning, mistakes in switching, cable 
burn-outs, etc., are bound to occur, and 
six minutes is a reasonable allowance for 
testing cables and lines and returning 
power. Longer interruptions should en- 
tail forfeitures by the power company, 
increasing considerably in amount as the 
length of interruption increases. 

In cases where steam plants are already. 
in service on railway systems when the 
companies commence buying additional 
power, the interest, depreciation, etc., on 
these plants, although charged to total 
cost of power, should not enter into the 
cost of steam-generated power when bal- 
ancing up the amount of this to be used 
in conjunction with the purchased power. 
The steam plant fixed charges continue, 
regardless of the power turned out, and 
only the actual operating expenses (coal, 
labor, etc.) should be figured against the 
steam power in this case. If the steam 
plant is installed, either at or after the 
time of contracting to buy power, the 
fixed charges might be considered as 
against “peak-power,” but it does not alter 
the case materially in proportioning the 
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amount of steam power to be used. Oper- 
ating cost per kilowatt-hour at various 
load-factors and the normal capacity -and 
dependable overload capacity of the indi- 


vidual power station units are the gov- 


erning features. 


THE SALE AND MEASUREMENT OF ELECTRIC 
POWER. 


BY S. B. STORER. 


Since the day when the first commer- 
cial electric light entered the field of 
artificial illuminants, there have been en- 
deavors to find an equitable way of charg- 
ing for energy supplied in the form of 
electricity. The fact of the matter is that 
neither the straight flat rate nor the 
straight kilowatt-hour. rate is equitable 
except when applied in connection with a 
definite load-factor—and even then it may 
not be entirely so, due to uncertainty as 
to the number of hours per day that full- 
load conditions prevail, with correspond- 
ing high efficiency, and to the hours dur- 
ing which operation continues at light 
loads with resultant low efficiency. 

It is fully recognized now, however, 
that the load-factor is the root of the 
trouble, and unless a system of charging 
gives due consideration to it there will 
always be inequality of rates and dissatis- 
faction on the part of the power company 
or of its customers, or of both. 

With the hydroelectric plant the cost 
per horse-power per year is almost con- 
stant, regardless of whether supplied one 
hour per day or twenty-four hours per 
day. Repairs are about the only variable, 
and they may be considered as increasing 
in direct proportion to the load-factor. 
Labor, oil, waste, ete., are nearly the same, 
irrespective of the proportion of light 
loads to full load. 

With the steam plant, on the contrary, 
the items of coal, labor, ete., increase rap- 
idly with the load-factor, and hence the 
cost per horse-power per year increases in 
almast the same proportion. 

If we take up the case of a hydroelectric 
plant and transmission system with a 
wholesale cost of $30 per horse-power per 
vear, and attempt to make a flat rate to 
all consumers, we quickly find there is 
little demand for power, as nearly every 
consumer has an intermittent load, or, in 
other words, a low load-factor, and can 
= not afford to pay or will not pay the price 
it is necessary to ask for flat-rate twenty- 
four-hour power. It then becomes incum- 
hent on the power company to devise a 
system of charging that will not only en- 
able it to market its output, but to do so 
at prices that will secure a net revenue for 
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the power equal to $30 per horse-power- 
year, besides an additional amount suffi- 
cient to cover the cost of retailing or dis- 
tributing it, and further to enable it to 
sell at rates low enough to be attractive 
to consumers, | | 

In the proposed system everything is 
sold on a maximum-demand basis, with 
the rate per horse-power per year varying 
between fixed limits in accordance with 
the consumer’s load-factor. The load- 
factor is computed on the basis of a 
twenty-four-hour day; the kilowatt-hour 
consumption per day, divided by twenty- 
four, being taken as the average demand. 
The maximum demand is taken as being 
the highest rate of consumption for any 
one minute during the day. 

Assuming that a manufacturer has 
made a contract to buy 400 horse-power 
for the operation of his factory, and that 
the rate per horse-power-year varies be- 
tween the limits of $16 and $43, depend- 
ing on the load-factor, the determination 
of his rate per horse-power per year for 


. any given month would be as follows: 


If the kilowatt-hours consumed during 
a thirty-day month are 43,200, then the 
average demand for power is 43,200 
divided by 720 (the number of hours in 
the month), equal to sixty kilowatts or 
eighty horse-power. Assuming further 
that. his maximum demand each day was 
just 400 horse-power, then, of course, his 


average maximum demand for the month 


will be the same amount, and the load- 
factor is eighty divided by 400 = 0.2, or, 
as commonly expressed, twenty per cent. 

If the rate per horse-power-year varies 
between $16 and $43, it will be evident 
that the variable quantity is the difference 
between $16 and $43, or $27. The rate 
is therefore equal to the minimum rate 
($16) plus the load-factor (0.2) times the 
variable ($27). Two-tenths of* $27 is 
$5.40, so the rate per horse-power per 
year for that month will be $16 plus $5.40 
equals $21.40. The total charge for the 
month would therefore be 400 times 
$21.40 divided by twelve, or $713.33. This 
is equal to 1.65 cents per kilowatt-hour. 
If his use of the power had been such as 
to give a load-factor of thirty per cent, 
the rate per horse-power per year would 
have increased to $24.10, but the equiva- 
lent cost per kilowatt-hour would have de- 
creased to 1.24 cents—a reduction of al- 
most twenty-five per cent in cost per 
kilowatt-hour due to increasing the load- 
factor to thirty per cent. 

This may readily be put in the form of 
an equation which, if the desired rate per 
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horse-power per year is R 
the minimum rate limit is A 
the maximum rate limit is B 
and the load-factor is L 


is expressed by R = A + L (B-A). 

This method is much more equitable 
than that sometimes used, of selling all 
the power on a kilowatt-hour basis with a 
guarantee from the consumer of a speci- 
fied load-factor. A better way of charg- 
ing—certainly a much more equitable 
way—would be to sell the power on a 
maximum-demand basis with the rate 
varying between the limits of, say, $18 
and $38 per horse-power-year. With this 
way of charging there is a continual in- 
ducement held out to the consumer to in- 
crease his load-factor. The power com- 
pany would probably also increase its 
profits somewhat bv the increase in load- 
factor, but only to a comparatively small 
extent. 

With such a system of charging estab- 
lished, having for its basis the load-factor 
of the consumer, the question immediately 
arising will be as to the manner in which 
the limiting values per horse-power per 
year are established, with power com- 
panies of different capacities to supply de- 
mands of all kinds and sizes. 

Referring to the assumed case of a 
hydroelectric plant and transmission line 
wherein the wholesale cost is $30 per 
horse-power per year, and further assu- 
ming that the rated capacity of the system 
as a whole is 10,000 horse-power, we then 
have a basis with which to start. If power 
is to be furnished to consumers having a 
load-factor of approximately 100 per cent 
and sold on a straight flat rate per horse- 
power per year, then the cost of retailing 
the power in small amounts will increase 
the cost as the amounts decrease. 

If, however, the consumers operate at a 
low load-factor, the power company may 
“oversell” its plant to an extent directly 
dependent on the relation between the 
capacity of its plant and the amount of 
firm power sold to each one. As a matter 
of actual practice the ratio is about three 
to one. 

The same system mav also be applied to 
steam plants if consideration is given to 
the range in cost due to change in load- 
factor. Greater leeway as to permissible 
intermittent demands could also be given, 
due to steam engines being capable of tem- 
porary overloads to a much greater ex- 
tent than are water-wheels. The gencral 
principles underlying all power plants of 
whatever type are, however, the same; and 
one system of sale and measurement of 
their output, giving due considerations to 
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local conditions, would, if universally 

used, do much to establish a better rela- 

tionship between producer and consumer 

—if, as in the one proposed, it is founded 

on equity. 

SALE OF WATER POWER FROM THE POWER 
COMPANY'S POINT OF VIEW. 


BY C. E. PARSONS. 


There are three important factors whicn 
have to be considered in determining the 
cost of hydroelectric power for a railway 
system: the first cost of the power plant 
and distributing system, the amount of 
power to be delivered, and the load-factor. 

There is no reason to expect a railway 
manager to consider a proposition for 
power unless there is a saving over the 
cost of operation by steam, and the stum- 
bling block in the way of a contract is 
usually the amount of this saving. The 
railway companies as a rule are not thor- 
oughly conversant with the first cost of 
a plant and distributing system, and do 
not realize the magnitude of the interest 
and maintenance charges. 

One of the largest items in the cost of 
a system for supplying power is the sub- 
station and apparatus. The total cost of 
the distributing system, including trans- 
mission lines and substations, is about 
equal to the cost of the generating sta- 
tions. 

The second item to be considered in de- 
termining the cost of hydroelectric power 
is the total number of kilowatt-hours re- 
quired. It is self-evident that an average 
load of 2,000 kilowatts is more to be de- 
sired than a load of 500 kilowatts, as the 
fixed charges and operating expenses of 
the distributing system in either case are 
practically the same. This is not exactly 
true in regard to the interest on copper 
and distributing apparatus, but this item 
is small compared with the operating ex- 
pense and depreciation on lines, etc. 

The load-factor is the third and most 
important item in determining the cost of 
power, load-factor being the ratio of aver- 
age to maximum load. It is evident that 
when the load-factor is near 100 per cent 
all of the machinery is in operation on all 
parts of the system, and the transmission 
lines are carrying their full load; the en- 
tire investment will have an earning 
power, and the charges will be a minimum 
per kilowatt-hour. This is an ideal con- 
dition, and one which can not be realized. 
Nevertheless, it has to be used as a basis 
to work from in determining the cost with 
various load-factors. If a plant is built 
for supplying power for a railway only, 
the cost per kilowatt-hour will be higher 
than where power is also supplied to fac- 
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tories and for lighting purposes. In a 
large mixed system consideration must be 
given to the loads which are on at a time 
when the railway demand is low and when 
the machines set aside for railway pur- 
poses can be used for partially carrying 
other loads. The value which is to be 
given to these separate loads must vary 
according to the character of the load and 
the time of year. 

There are two methods which may be 
considered in making contracts for rail- 
way energy. One is the flat rate per horse- 
power per year, based on the maximum 
demand; the other method is on the kilo- 
watt-hour basis. In either case a fixed 
amount of power as the maximum load is 
agreed upon, and momentary overloads of 
five per cent or ten per cent are allowed. 

With the flat-rate method the power 
company is not interested in the load- 
factor, and the burden falls on the rail- 
way company. The only way for the rail- 
way company to take advantage of the 
cheaper hydroelectric power is by the use 
of storage batteries or by the operation of 
an auxiliary plant to carry peak loads. 

With the second method of charging on 
the kilowatt-hour basis the power com- 
pany must be protected by a minimum 
monthly payment. This minimum pay- 
ment must be determined by the average 
load-factor. The load-factor, therefore, is 


the basis for determining the cost with the’ 


kilowatt-hour method. 

The items to be considered in fixing 
the cost to the railway company per horse- 
power per year are the fixed charges, con- 
sisting of interest, depreciation, taxes and 
insurance; the cost of manufacture, con- 
sisting of labor, repairs and supplies; the 
cost of distribution; and the cost of man- 
agement. There should then be added a 
reasonable dividend on the stock. The 
sum of these items, less the dividend, 
divided by the average amount of power 
which can be supplied at the distribut- 
ing stations throughout the year, deter- 
mines the cost per horse-power per year to 
the power company. This cost with large 
customers determines the price which they 
are to pay for energy. If, now, the power 
company is to be subject to the loss of 
income due to apparatus being idle for a 
part of the time, on account of low load- 
factor, the railway company’s cost per 
kilowatt-hour must be correspondingly in- 
creased. 

The gist of the matter is that with the 
flat-rate method, in order to obtain the 
benefit of the cheaper power, the railway 
company must make an investment. in 
either a storage battery or an auxiliary 
power plant and bear the interest and de- 
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preciation of the same; while with the 
kilowatt-hour method the rate to the rail- 
way company is higher, but the power 
company bears the interest and deprecia- 
tion of the apparatus which is idle part of 
the time, but which must be maintained 
in readiness to supply the maximum de- 
mand. In the kilowatt-hour method con- 
sideration should be given to the factory 
and lighting loads whose peaks do not 
overlap the railway load. In this manner 
the load-factor on each individual ma- 
chine is increased and the railway com- 
pany derives the benefit of this greater 
load-factor. In other words, the railway 
load-factor may be forty-five per cent, but 
by means of the loads which can be car- 
ried on the plant the average load-factor 
on the machines supplying the railway 


company, which are usually running in 


parallel with some of the other machines, 
can be built up to say seventy per cent. 
This load-factor of seventy per cent is 
used instead of forty-five per cent in de- 
termining the cost of the power for the 
railway company. 

To analyze the methods of determining 
the cost, a concrete example will be given. 
The figures used are for comparison only 
and do not represent conditions of oper- 
ations. 

The maximum railway load is 3,000 
kilowatts, or 4,000 horse-power, and the 
load-factor is forty-five per cent. Con- 
sidering the fixed charges and cost of oper- 
ation, it is determined that the value of 
the power at the railway company’s sub- 
station is $100 per horse-power per year. 
The cost to the railway company with 
the flat-rate method will, therefore, be 
$100,000 per year, or, if the full amount 
of power could be taken for twenty-four 
hours per day every day in the year, the 
cost would be $.0153 per kilowatt-hour. 
With a load-factor of forty-five per cent 
the average power would be 1,350 kilo- 
watts, or 1,800 horse-power, and the cost 
would therefore be, with no storage bat- 
tery on the system, $.0338 per kilowatt- 
hour. The cost to the railway company 
is therefore $100 per horse-power per 
year, based on the maximum amount of 
power used, and the cost based on the 
average of 1,800 horse-power used is $222 
per horse-power per year. On account of 
the great cost per horse-power per year 
based on the energy actually used, the 
railway company is compelled to install 
a storage battery and decrease the maxi- 
mum demand. The maximum demand 
will therefore be 1,350 kilowatts, the aver- 
age load, plus a battery loss of approxi- 
mately 350 kilowatts, making the maxi- 
mum demand on the power company 1,700 
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kilowatts, or 2,260 horse-power. The cost 
to the railway company for the hydro- 
electric power will therefore be 2,260 horse- 
power times $100, or $226,000 per year. 
To get the total cost for power there must 
be added the interest and depreciation of 
the storage batteries, which will amount 
approximately, on a comparative basis, to 
$30,000 per year, making the total cost to 
the railway company $256,000. 

With the kilowatt-hour method the 
value of the power at the distributing sta- 
tion is the same, or $100 per horse-power 
per year, or $.0153 per kilowatt-hour. In- 
stead of using the load-factor of forty- 
five per cent in determining the cost to 
the railway company, the railway company 
is given the benefit of the average com- 
bined load-factor of the generating plant. 
This load-factor is seventy per cent, and 
the cost to the railway company is $142 
per horse-power per year for power actu- 
ally used, or §$.021 per kilowatt-hour. 
The total cost, therefore, to the railway 
company is 1,800 horse-power times $142, 
or $255,600 per year. 

The power company must have a mini- 
mum guaranteed monthly payment based 
on the maintenance of the load-factor by 
the railway company. The power com- 
pany is also protected by the maximum 
demand which can not be exceeded, and is 
assured of a stipulated income; so that if 
the railway company’s load-factor drops 
below whatever amount is stated in the 
contract, the railway company will be the 
loser by reason of paying for power which 
it has not used. Thus the railway 
company derives the benefit of the larger 
combined load-factor of the plant in de- 
termining the cost per kilowatt-hour, but 
is obligated, by reason of the minimum 
payment, to keep its load-factor within 
reasonable limits. 

It is evident that the actual cost in 
either case is approximately the same, but 
with the flat-rate method the railway com- 
pany has to make a larger investment in 
order to take advantage of the hydro- 
electric power. 

In opening the discussion, G. A. Har- 
vev, of Buffalo, presented several curves; 
one showed an example of economical 
location of the “firm” line, and the other 
two gave the cost of power for various 
load-factors, figured from data given in 
Mr. Storer’s paper. 

W. W. Cole, of Elmira, referring to 
Mr. Storer’s paper, pointed out that the 
cost per horse-power per vear increases 
rapidly with the load-factor. In Mr. 
Parsons’s paper the author says: “The 


Jload-factor is the third and most im- 
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portant item in determining the cost of 
power.” The same thing applies to the 
steam station apparatus. The steam ap- 
paratus is working on the point of econ- 
omy when it is carrying a normal rated 
load, but when used for carrying peaks 
there is put upon it the kind of load 
which is most expensive. Unless a storage 
battery is installed to carry a given load 
beyond the normal load, the cost per 
kilowatt-hour of these peaks will be 
brought up to about twenty cents. 

The question of determining just what 
can be carried is difficult. For instance, 
on a station carrying 5,000 kilowatts, 
there may be a firm load of anywhere 
from 3,000 kilowatts to 3,500 kilowatts, 
but a storage battery would have to be 
used in conjunction. The peaks of about 
500 kilowatts run from one-half hour to 
an hour a day. In carrying such a load 
on an auxiliary steam plant it would be 
necessary to charge up to say twenty cents 
per kilowatt-hour for the peak power. On 
many roads in the summer months, where 
there is a pleasure ground, it is some- 
times necessary to start off thirty to forty 
cars in half an hour. Yet this peak period 
may come on only twice in twenty-four 
hours, With an electric light plant there 
are many large office-building loads com- 
ing on for about an hour a day. Still the 
company must pay for the twenty-four 
hours on account of that hour when the 
load runs above the firm-load line. 

W. J. Harvie, of Utica, said his com- 
pany purchased hydroelectric power on 
the kilowatt-hour basis and from its stand- 
point this method seems all right. 

T. W..Wilson, of Buffalo, agreed with 
Mr. Harvie on the way to pay for power. 
When a company can get down to a kilo- 
watt-hour basis it knows what its power 
is going to cost. Mr. Harvie had figured 
it out for the Buffalo proposition, and 
found it very much more expensive to buy 
power based on peaks. 

J. H. Pardee, of Canandaigua, asked 
what was the difference between one- 
minute and two-minute peaks, that is, 
whether the two-minute peak could be 
allowed with safety by the power company 
instead of a one-minute peak. It appeared 
to the speaker that a two-minute peak 
could be allowed as well as the shorter 
one, as the difference to the railroad com- 
pany seemed to be much more important 
than to the power company. For in- 
stance, in the plant described by Mr. 
Parsons the turbines have considerable 
overload capacity. It is quite unusual 
that the turbines should be rated so 
much higher than the generators. In the 
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case of Mr. Parsons’s plant, a two-minute 
peak should be no hardship at all. If 
the machines had no overload capacity 
it would be more of a hardship. 

Mr. Storer said, in reference to one or 
two-minute peaks, that in connection with 
the system of charging explained in his 
paper, if a two-minute peak is used it 
would mean that the probability of peaks 
overlapping on different railway or other 
loads is increased just double. The power 
company could not oversell its plant with 
two-minute or longer peaks as easily as it _ 
could with one-minute peaks. The 
speaker had found in the negotiations he 
had had with power customers that they 
all look at their individual conditions and 
try to get a time limit on their peaks 
long enough to take in their maximum de- 
mand. For example, one customer had 
a load to carry up a hill which would 
mean a fifteen-minute peak. The cus- 
tomer thought the company ought to sell 
him power on a fifteen-minute peak. It 
does not make any difference what the 
peaks are, the income must be a certain 
amount, and if the load-factor is based 
on a one-minute peak to determine the 
cost per kilowatt-hour, it all comes to the 
same cost per kilowatt-hour, because the 
kilowatts consumed on a five-minute peak 
are more than on a one-minute peak. As 
far as the question of selling power on 
a kilowatt-hour basis pure and simple with 
a guaranteed load-factor is concerned, 
the consumer runs against the same thing 
as on the maximum-demand basis. From 
the Niagara, Lockport & Ontario Power 
Company’s standpoint, that company con- 
siders it much more to the consumer’s 
advantage to be permitted to take these 
peaks and pay for them only when they 
occur, rather than have the circuit-break- 
ers throw off the entire load and inter- 
rupt the service, if only for a few min- 
utes. According to Mr. Coles remarks 
on peak loads, he counts the load he gets 
in the summer time for the park service 
as put on as an addition over the firm- 
load line. On top of that he puts the 
lighting load from buildings and some 
other kind of power service. The chances 
are that in Mr. Cole’s particular case the 
park load in summer will come at a time 
after the ten-hour factory load is off. It 
will also come when the lighting load in 
offices is not a factor. Therefore, taken 
as a whole, the same law of probability 
would enter in that case. The point of 
measurement being the same for all these 
different usages, the total peak would be 
very much reduced below the individual 
peaks of each class of service supplied by 
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the buying company. Therefore the re- 
tail company could oversell this purchased 
block of power in the same way that a 
power company can oversell the capacity 
of its plant. 

C. L. Allen, of Utica, said that ap- 
proximately seventeen per cent of the 
gross receipts of the electric railways in 
the state of New York is paid out for 
power, according to the report of the New 
York State Railroad Commissioners. The 
Superintendent of Public Works, in his 
annual report four years ago, called atten- 
tion to the fact that the state of New 
York, aside from Niagara falls, had 
more undeveloped water power than any 
other state in the nation. It seems to have 
taken us a long time to discover that 
hydraulic plants are available as a source 
of cheap power. It also seems to be a 
fact that when a traction and power com- 
pany begin to negotiate they start from 
a common point but proceed in opposite 
directions. The question of whether hy- 
droelectric power is the right thing for 
a traction company to use depends, first, 
upon the price and, secondly, upon the 
quality of the service. If the price and 
service are as good as with a steam plant, 
there is no doubt that the traction in- 
terests are suffering by not purchasing 
hydroelectric power. Whether such power 
service will prove satisfactory or not de- 
pends a great deal upon the form of con- 
tract. In the past five years the Utica & 
Mohawk Valley Railroad Company has 
had three forms of contract, two unsatis- 
factory and the third satisfactory. It has 
been operating under the latter since July 
1, 1905, and it has proved mutually satis- 
factory. The first contract was for block 
or firm power, to be paid for at so much 
per horse-power per year, measured by a 
horse-power meter. The maximum de- 
mand for the month was to be regarded as 
seventy-five per cent of the average maxi- 
mum demand, and was to be paid for at 
the rate of $25 per horse-power. All 
power in excess of this seventy-five per 
cent was to be paid for at the rate of 
$33 per horse-power per year. That was 
not satisfactory either to the railway com- 
pany or to the power company, and was 
repudiated by both. As an arbitrated 
agreement, the railway company pur- 
chased power for two years on the kilo- 
watt-hour basis, the railway company hav- 
ing no power plant that it could use. The 
price in that contract was so high that 
instead of paying 16.66 per cent of the 
gross receipts for power, the railway com- 
pany paid 32.8 per cent for two years. 
The present contract is not wholly a kilo- 
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watt-hour contract. The railway guar- 
antees a minimum load per month, and 
if the total kilowatts used in one month 
do not clear a certain amount, the rail- 
way company must pay the minimum any- 
way. There has been but one month 
when the total kilowatts used have fallen 
below the minimum. The quality of 
service that has been received in the past 
year has been satisfactory in every way. 
The contract, besides, being a hydroelec- 
tric contract, embodies two other features 
which have nct been spoken of. As a sup- 
plementary contract, there is a steam-power 
plant which the power company main- 
tains and agrees to have ready on thirty 
minutes’ notice; the other is the penalty 
feature. But the railway has never yet 
penalized the power company. 

Mr. Wilson said the International Rail- 
way has two forms for contracting for 
hydroelectric power. It pays a certain 
price in Buffalo for 7,000 horse-power 
firm, and at another rate for the peak 
loads during the summer. In winter 
the peaks are carried by a steam plant. 
On the interurban section a sliding firm 
line is used, excess loads being paid for 
by the kilowatt-hour. 

Oren Root, of New York, said, in reply 
to a question, that the price of power in 
New York city is about $.006 per kilo- 
watt-hour. 

J. H. Pardee, of Canandaigua, said he 
had found that the charge frequently 
made by hydroelectric stations for “readi- 
ness to serve” amounted to about eighty 
per cent of supplying the peak loads from 
a steam plant. 


A Method of Starting Gas Engines. 


An ingenious method of starting gas 
engines has been devised by Louis Renault, 
of Billancourt, France. The device is 
primarily an ignition magneto driven by 
means of a friction coupling, but it 1s 
arranged so that when the engine is stand- 
ing the coupling is free. The engine is 
arranged so that it is full of gas when- 
ever it is stopped, the admission valve be- 
ing held open. To start it it is only nec- 
essary to throw a lever, which turns the 
magneto over, producing a spark in the 
cylinder, thus starting the engine, and 
throwing the magneto into gear with the 
friction clutch. If desirable the magneto 
may remain in gear with the engine and 
a supplementary device employed for the 
starting-spark. 


Electricity in Elevator Service. 

In order to get definite information as 
to the relative merits of electric and hy- 
draulic elevators, S. M. Bushnell has 
collected records of the operating costs of 
a large number of elevators in the city of 
Chicago, Ill. These elevators are, for the 
most part, of moderate size, running from 
five to twenty-five horse-power. The 
records show an approximate efficiency on 
the part of the electric elevator about 
twice that of the hydraulic elevator using 
electric pumps. Figures given for five 
office buildings indicate that the energy 
consumed by the electric elevators is from 
2.19 to 3.45 kilowatt-hours per car mile. 
These data are the result of a careful 
record of many trips made at various times 
during a year. They check closely with 
data obtained in similar service in other 
cities, There were found in Chicago four 
hydraulic elevators operated by means of 
electric pumps, and the energy consumed 
by these averaged over six kilowatt-hours 
per car-mile. These figures also agree 
fairly well with similar service in other 
cities. As it requires nearly a kilowatt 
per horse-power to run the pumps, the 
average result is found to be reduced to 
about six kilowatt-hours per car-mile 
when allowance is made for the motor 
losses, Much has been said regarding the 
relative mechanical efficiency of hydraulic 
elevators as compared with other types. 
Some have claimed a mechanical efficiency 
for the hydraulic machine of over seventy- 
five per cent. However, the owner of a 
building does not care particularly about 
the efficiency of his elevator, as what he 
wishes is a machine which requires the 
least amount of energy to operate it. Fig- 
uring in this way, it is found that the net 
commercial efficiency of the most modern 
elevators runs far below the figures men- 
tioned. Assume an electric elevator of the 
drum type operated in a modern tall office 
building, and let it carry on an average 
six persons from the top to the bottom of 
the run. This is probably a favorable as- 
sumption. On this basis it is found that 
the actual efficiency as a transporting de- 
vice is about thirty-three and one-third 
per cent. Figured in the same way, the 
efficiency of the hydraulic elevator will be 
about one-half this, or sixteen and two- 
thirds per cent. It is very probable that 


the greater number of electric elevator in- 
stallations are operating to-day at an cff- 
ciency of not over twenty per cent, and 
hydraulic elevators at about ten per cent. 
Evidently, in spite of the great advance 
which has been made in elevator work, 
there is opportunity for still further im- 
provement.—Cassier’s Magazine, July. 
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The National Electrical Contractors’ Association. 


Sixth Annual Convention, to Be Held at Cleveland, Ohio, July 18, 19 and 20. 


HE sixth annual convention of the 
National Electrical Contractors’ 
Association will be held at Cleve- 

land, Ohio, July 18, 19 and 20. The 
Hollenden Hotel has been selected as head- 
quarters. Through the efforts of Alexan- 
der Henderson, master of transportation, 
a rate of a fare and a third has been 
secured from the Central Passenger Asso- 
ciation, the Trunk Line Association, the 
Western Passenger Association, the New 
England Passenger Association and the 
Southwestern Excursion Bureau. For 
the convenience of passengers from New 
York and adjacent points, arrangements 
have been made with the New York Cen- 
tral & Hudson River Railroad for a special 
Pullman equipment, to leave the Grand 


JAMES R. STRONG, W. I. 


PRESIDENT. 


Central station, New York city, on July 
17 at 5.29 p.m. The train is due to arrive 
in Cleveland on July 18 at 6.55 a. M. 
Passengers from points south and east 
who desire to avail themselves of the lake 
trip may secure at Cleveland for the re- 
turn journey transportation via the Cleve- 
land & Buffalo line, whose steamers run 
daily between Cleveland and Buffalo. 
Passengers desiring to visit Niagara Falls 
on the return journey may do so by de- 
positing their return tickets with the 
agent of the line over which their tickets 
read, immediately on arrival at Buffalo. 
The National Electrical Contractors’ 
Association was organized in Buffalo, 
N. Y., July 17, 1901. The meeting for 
this purpose was called by the United 
Electrical Contractors’ Association of New 
York State. The association movement 
was first started by the formation of local 


associations in different cities in New 


Gray, First VICE- 
PRESIDENT. 


York state. In August, 1899, these local 
organizations formed the United Elec- 
trical Contractors’ Association of New 
York State. This organization met with 
strong support and proved such a factor 
in developing the opportunities of the 
electrical contractors that it was decided 


to issue a call for a meeting of contractors — 


from all parts of the country. This call 
resulted in the formation of the associa- 
tion in Buffalo, as above mentioned. . The 
Buffalo meeting was largely attended, and 
the national association was inaugurated 
with considerable enthusiasm. The or- 
ganization has steadily gained, both in 
numbers and in power. The membership 
list includes contractors from all parts of 
the United States, and is thoroughly rep- 


resentative of the electrical contracting 
business. In connection with this asso- 
ciation a monthly paper, called The Na- 
tional Electrical Contractor, is issued. 
This paper is not in any way a technical 
journal, but is devoted entirely to the in- 
terests of the electrical contractor. 

Much good can be accomplished by the 
getting together of the men who represent 
large expenditures of capital and the 
handling of large numbers of laboring 
men. The object of the association is to 
formulate plans for the equitable carrying 
out of business in every section of the 
country. 

The present officers of the association 
are: | 

President—James R. Strong, New 
York, N. Y. 

First vice-president—W. I. Grav, Min- 
neapolis, Minn. 


F. E. NEWBERY, THIRD VICE- 
PRESIDENT. 


Second vice-president—Walter C. Mc- 
Intire, Philadelphia, Pa. 

Third vice-president—F. E. Newbery, 
St. Louis, Mo. 

Treasurer—John R. Galloway, Wash- 
ington, D. C. 

Secretary—W. H. Morton, Utica, N. Y. 

Sergeant-at-arms—J. C. Sterns, Buf- 
falo, N. Y. 

The directors are as follows: 

Arkansas—T. B. Martin, Jr., Connecti- 
cut—E. N. Baldwin; District of Co- 
lumbia—Cyrus Mantz; Illinois—Arthur 
Frantzen ; Indiana—G. M. Sanborn; Iowa 
—Edward Kunkle; Maryland—H. K. 
McCay; Massachusetts—Seth. B. Wether- 
bee; Michigan—F. J. Miner; Minnesota 
—L. L. Sanford; Missouri—W. A. Cor- 


JOUN R. GALLOWAY, 
TREASURER. 


rao; New Jersey—Paul H. Jaehnig; New 
York—J. R. Strong, M. L. Barnes, James 
Hilton; Ohio—E. M. Lawton; Pennsyl- 
vania—E. R. Keller; Rhode Island—S. A. 
Potter; Wisconsin—George F. Rohn. 

Quite recently an enquiry was raised 
as to the future opportunities for develop- 
ment of the electrical contractors of the 
United States. We are happy in being 
able to present herewith the views of a 
number of prominent electrical contrac- 
tors concerning this important organiza- 
tion. | 

James R. Strong, president of the 
association, writes as follows: 

“So far as the needs of electrical con- 
tractors are concerned, I think that their 
chief interest at this time is to devise 
means whereby the different lines of busi- 
ness can he separated, so that the manu- 
facturers and wholesalers shall not con- 
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tinue to be competitors of the contractors, 
who are the legitimate retailers. 

“You have, no doubt, seen considerable 
similar discussion on this subject within 
the last few months, and I feel that your 
valuable paper can confer a great benefit 
upon the electrical trade at large by urg- 
ing some classification of the different 
kinds of business, so that the above- 
named competition may be done away 
with.” 

F. E. Newbery, third vice-president, 
writes : 

“Reviewing the history of the evolution 
of the electrical contractor, one finds the 
progress made in the electrical industry 
has necessitated the employment of con- 
siderably more men in carrying out the 
installation work than were available for 
the purpose, the immediate result of this 
being the introduction of not a few more 
or less unfit, both as to technical educa- 
tion and in practical work. 
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town or community, considered, no doubt, 
to be the best there is in his line, judged 
as he would be, by the best standards ob- 
tainable in the somewhat restricted field 
in which he is carrying on his business. 
This contractor himself knows, however, 
or very quickly finds out, when he comes 
in contact with the electrical engineers 


and contractors of the larger cities, that, 


the rapid progress, year by year, makes it 
necessary for him to brush up against 
those who are up to date. This oppor- 
tunity is afforded him by an association. 

“The social features of an association 
should not be overlooked either. It is far 
pleasanter to feel that one’s competitor 
is a friend; one would always rather lose 
to a friend than to an enemy. After all, 
one has only a life to live, so let us try 
to make it as pleasant for one another as 
possible.” 

John R. Galloway, treasurer, writes: 

“The needs of the electrical contractor 
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“The interpretation of the underwriters’ 
rules should be uniform throughout the 
country. This will be of benefit to the 
contractor, wireman, customer and the in- 
spection departments as well, and result 
in saving much expense to the contractor 
and much annoyance and inconvenience tu 
the customer. 

“A law requiring all contractors to be 
licensed should be in force in every state 
in the Union. Such laws can only serve 
the purpose of protecting the public and 
the conscientious contractor.” 

W. H. Morton, secretary, writes: 

“The principal needs of the electrical 
contractors at this time are better condi- 
tions in the retail trade, uniform and 
reasonable inspection of work, license 
laws safeguarding the public from irre- 
sponsible and unskilled workmen. 

“The conditions of the retail trade are 
such that at the present time the manu- 
facturer, jobber, contractor and some of 
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“This condition of things naturally, in 
course of time, would right itself, as, in 
fact, it has been doing very rapidly the 
last few years. In the meantime, how- 
ever, it behooves the electrical contractor 
himself to see to it that men of the proper 
material are educated up to the standard 
of requirements to-day.. The electrical 
engineer and contractor nowadays must 
essentially have a thorough technical 
education and also a practical experience 
in some of the many important branches 
of the industry, in order to properly carry 
out the important engineering problems 
continually confronting him. To this 
end it will be readily seen that an associa- 
tion of electrical contractors can be a great 
help, both in the exchange of practical ex- 
periences and in the promulgation of new 
ideas. 

“As an example, one might assume the 
case of an electrical contractor, in a small 
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are better conditions in the retail trade; 
license laws for the better protection of 
the contractor and general public from 
incompetent and unskilled workmen ; uni- 
form interpretation of the underwriters 
rules and rigid inspection of concealed 
work. 

“The conditions of trade at this time 
are very unsatisfactory. Manufacturers, 
jobbers, contractors and, in some cases, 
the central stations compete for the same 
business. The central stations’ business 
is to sell current, and they should advance 
every possible means to encourage the use 
of electrical devices, and leave the sale 
of all current-consuming devices to the 
retailer or contractor. 

“Rigid inspection of all electrical work 
is of the greatest importance, and the en- 
forcement of the rules will be a great 
benefit to those contractors who endeavor 
to execute good and honest work. 


G. M. SANBORN, DIRECTOR 
FOR INDIANA. 


SETH B. WETHERBEE, DIRECTOR 
FOR MASSACHUSETTS. 


the central stations are competing for the 
consumer’s business. 


“While this is due to the phenomenally 
rapid growth of the business, it is a con- 
dition that is contrary to all established 
laws of trade. 

“The manufacturer should distribute 
through the jobber, the jobber through the 
contractor or retailer, and the contractor 
sell the goods to the consumer direct. 

“The central station is in the business 
to sell its current, and while it is entirely 
within its province to do everything pos- 
sible to stimulate the use of current-con- 
suming devices, it should not sell such 
devices in competition with the retailer. 

“Inspection of electrical work is of vital 
importance to all contractors, and a rigid 
enforcement of the rules is a benefit to 
contractors endeavoring to do good work. 

“It is necessary, however, that the in- 
terpretation of the rules throughout the 
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country should be uniform both on ac- 
count of the contractor and the wireman. 

“The rules as laid down by the National 
Electrical Code cover practically all con- 
ditions met with in actual practice, and 
they are fairly clear and distinct. 

“The interpretation of the rules, how- 
ever, varies greatly in different sections of 
the country, causing misunderstandings 
that result in expense to the contractors 
and inconvenience to their customers. 

“Laws requiring contractors to be 
licensed are important to both the trade 
and the public. 

“While electrical work properly put in 
is absolutely safe, improperly installed it 
becomes a menace to both life and prop- 
erty. 

“A law requiring all contractors to be 
licensed should be in force in every state, 
and such a law should embody the follow- 
ing conditions: l 

“Each contractor applying for a license 
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should be examined as to his ability to 
properly install electrical work. 

“Each contractor should be required to 
pay a yearly license fee and to furnish a 
bond in a good-sized amount conditional 
on the proper installation of his work. 

“It should make it a misdemeanor for 
any one not holding a license to install 
electrical work. 

“Such a law would be a protection to 
life and property through its preventing 
the installation of unsafe electrical work 
and would not work any hardship on any 
one who was capable of properly installing 
electrical material. 

“This National Electrical Contractors’ 
Association is endeavoring to bring about 
a better condition in the business along all 
of the above-mentioned lines and should 
have the cooperation of all those interested 
in the improvement of the electrical busi- 
ness.” 
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William A. Corrao, director for Mis- 
souri, thinks that the contractors need to 
get together, and that if more of them 
could attend the annual conventions and 
hear the experiences of the different mem- 
bers from every part of the country, the 
association would be three times as large 
as it is. He believes the convention is the 
greatest educator that the contractor could 
have. 


M. L. Barnes, director for New York,. 


writes as follows: 

“The greatest need of the electrical con- 
tractor to-day is thorough organization. 
A business that has reached such vast pro- 
portions in such a time has hardly 
given those who have engaged in electrical 
construction and installation time to think 
of the results that would accrue by being 
able to obtain ideas from others in the im- 
provement and safety of their work. Be- 
ing but in its infancy and new devices 
being constantly introduced, the electri- 
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cian can scarcely afford to keep within 
himself, but should aim to be in touch 
with these improvements and broaden out, 
with these conditions. There seems no 
better way than to throw aside the nar- 
row-mindedness that has pervaded the 
profession, meet the competitor on a 
friendly and equal footing in an associa- 
tion having as its basis the fostering of 
trade, to reform abuses, to settle differ- 
ences between its members and to promote 
more friendly intercourse among the craft. 

“Could those who are still unattached 
to local, state or national electrical con- 
tractors’ associations realize what changes 
have come as the result of organization, 
in trade and labor conditions, better- 
ment of underwriters’ rules and conse- 
quent improvement in installations, broad- 
ening of mind and education of the once 
narrow-minded contractor, he would lose 
no time in becoming a member of these 
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organizations. Starting from a small 
local organization in western New York, 
interest in its object was created through- 
out the state, resulting in the formation 
of additional locals and then all united 
in forming a state association. Observ- 
ing the broadening influences of this for- 
mation, New York state took the initi- 
ative of a still broader scope of improve- 
ment by the organization of a national 
body. This has grown to such proportions 
that to-day it stands among the foremost 
trade organizations in point of influence, 
purchasing power and personal stand- 
ing in the United States. It has brought 
out ability and executive powers of many 
men that might have lain hidden in their 
narrow minds, but for their coming to- 
gether with their fellow craftsmen. The 
electrical contractor who wants to enlarge, 
to keep in touch with conditions and 
improve his calling, should become allied 
with these organizations and he would 
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find the money expended to be meagre 
to the benefits derived.” | 

Paul H. Jaehnig, director for New Jer- 
sey, writes as follows: 

“Of the three classes engaged in the 
electrical business to-day, the manufac- 
turer, the jobber and the contractor, it 
seems to me the contractor occupies a pe- 
culiar and yet very important position. 
He stands directly between the producer 
and consumer, and consequently is a 
factor in the field that can not be ignored 
by the other two classes. In other words, 
the contractor is as essential to the wel- 
fare of the manufacturer and jobber as 
they are to his welfare. Unfortunately, 
the manufacturer, and more particularly 
the jobber, have been slow to recognize 
this fact, with the result that the rela- 
tions between the three classes are some- 
what strained. This should not be so, 
as there surely must be some common 
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ground on which these three classes can 
meet and agree. Each class occupies a 
position that is well defined, and if each 
were willing to confine itself exclusively 
to the limitations of its class, an under- 
standing could be arrived at in short 
order. 

“The keynote of the whole situation 1s 
cooperation—the get-together and stand- 
together idea, for their mutual interests. 
By a concentration of effort to promote 
the industry in all its diversified 
branches, on the part of the three classes, 
the electrical business will develop be- 
yond our most sanguine expectations. 

“Another need of the electrical con- 
tractors to-day is to promote sociability 
among themselves; to have them meet 
and become acquainted with each other. 
This is a pressing need, aside from its 
social features, as by this means they can 
meet and discuss topics for their common 
good.” 


M. L. BARNES, DIRECTOR 
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E. M. Lawton, director for Ohio, writes: 

“The most prominent idea is that of the 
contractor’s relation to the consumer. The 
contractor must be recognized as the re- 
tailer, and the jobber and the manufac- 
turers must learn this sooner or later. 
The time is past when the manufacturer 
is compelled to take his product to the 
consumer direct. His business should be 
done with the jobber who is the whole- 
saler, and by the same line of progression 
the contractor, as the retailer, should buy 


from the jobber, and receive protection 
with the consumer. 

“Probably the next important reform 
should be along the line of commercial 
credit. In the inception of an electrical 
industry, the manufacturers and jobbers 
are oftentimes compelled to lend finan- 
cial aid to men who have since developed 
into successful contractors. In no other 
business have there been such glaring de- 
partures on the matter of extension of 
credit as there have been along this line 
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between the jobber and the retailer. The 
character and personnel of the contrac- 
tors are rapidly improving. Instead of 
being bell-hangers and locksmiths as they 
largely were in the olden days, they are 
now largely composed of electrical engi- 
neers and practical as well as theoretical 
men. The necessity for risky credit ex- 
tension has therefore passed, and the con- 
tractors in line with improved relations 
with the jobber and manufacturers should 
insist upon a new standard being main- 
tained. But most of all the contractor must 
understand that only by organization and 
community of interest these great im- 
provements can be brought about, and 
those contractors not now associated with 
a single central body such as the National 
Electrical Contractors’ Association should 
realize that they are standing in their 
own light and the light of progress by so 
doing.”’. 


Teme 


An Investigation of the Steam 
Turbine. 
The following paragraphs, abstracted 
from the report presented by the com- 


mittee for the investigation of the steam 
turbine, W. C. L. Eglin, chairman, at the 
recent Atlantic City (N. J.) convention of 
the National Electric Light Association, 
are interesting as showing the status of 
this important prime mover at the present 
time. 

A visit was made to the Lynn works of 
the General Electric Company on Tuesday, 
April 3. The committee was received by 
Richard H. Rice, with whom the va- 
rious features of the Curtis turbine were 
discussed with particular reference to 
changes in design from the time of the 
last visit of the committee to the Lynn 
works. The committee was shown through 
the works. The most important feature 
is the large increase in the number of the 
smalłer sizes of turbines now being built, 
sizes from twenty-five to 300 kilowatts of 
the horizontal Curtis type. A number 
of these turbines were being controlled by 
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a mechanical valve mechanism of a new 
type, being developed specially for this 
class of turbine. There was a very no- 
ticeable increase in the number of turbines 
being manufactured in sizes up to 1,500 
kilowatts, as well as the smaller types. 
The works of the General Electric Com- 
pany at Schenectady were visited. Dur- 
ing the inspection of the works a number 
of improvements in the mechanical con- 
struction were noted. The larger wheels 
in some cases are being made from steel 
plates or boiler plates, two plates being 
bolted to a spider, the spider being placed 
between the plates and the buckets riveted 
at the outer edge with the flange of the 
bucket sections on the inside of the 
wheel; the two sets of buckets are so ar- 
ranged that they have a smooth external 
surface reducing the friction of the wheel. 
The committee discussed with the en- 
gineers of the General Electric Company, 
both at Lynn and Schenectady, the various 
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features of the Curtis turbine, and par- 
ticularly such parts as had required spe- 
cial attention during the past year in regu- 
lar operation. These were taken up in 
detail in the report. 

The total number of turbines of the 
Curtis type manufactured by the General 
Electric Company shipped or on order is 
592 units, an aggregate of 580,325 kilo- 
watts. Of these, 385 units are of 500 
kilowatts or larger. 

The committee visited the works of 
the Westinghouse Machine Company, 
Pittsburg, on Friday, April 6, and dis- 
cussed with Messrs. Sniffin and West the 
various changes and the progress made in 
their steam turbine during the past year. 

Mr. Sniffin reports that during the past 
year they have had very successful results 
from their turbines and he has sent let- 
ters to all of the users of their turbines 
requesting information concerning their 


| 
| 
i 


- — i 


52 


operation. Copies of these letters were 
sent to the committee, and examination 
shows that practically very little trouble 
has developed in the regular operation of 
the turbines. The Westinghouse com- 
pany now has in operation 144 units, 
or a capacity of 122,270 kilowatts. It 
has shipped or on order 130 units, equiva- 
lent in capacity to 200,250 kilowatts, mak- 
ing a total number of 274 units, an 
equivalent capacity of 322,520 kilowatts. 

The most noticeable feature in inspect- 
ing the shop was the number of large 
turbines now being built, and the appear- 
ance of the shop indicated that steam tur- 
bines were very decidedly the largest per- 
centage of the output of the shop. 

The double-flow turbines have been 
very materially changed in both design 
and construction. The first stage consists 
of an impulse wheel with two sets of 
buckets, steam being admitted through 
three nozzles, two arranged at the top 
and one at the bottom of the casing. The 
steam after leaving the impulse wheel 


passes on to a series of Parsons blading. 


After passing through a second stage, as- 
suming that the impulse wheel is the first 
stage, the steam is divided, continuing 
in the same direction through the blading, 
the balance being carried through open- 
ings in the cylinder to which the blades 
are attached to the opposite end to an- 
other set of Parsons blading and in this 
way balancing the thrust. The advantages 
claimed for this machine are that it ob- 
viates the necessity of the use of large 
balancing pistons and it materially short- 
ens the length and reduces the diameter, 
making the machine more compact; for 
these reasons the design particularly lends 
itself to the larger sizes. 

The committee visited the works of the 
AllisChalmers Company, in Milwaukee, 
Wis., Saturday, April 7, and was received 
by Messrs. Doran and Rotter, and later 
met the engineers connected with various 
departments of the turbines designed by 
the company. The first visit was to the 
works of the company at West Allis. In 
the engine shop a 1,500-kilowatt turbine 
had been opened up for inspection. The 
principal difference between this type of 
turbine and the Parsons turbine is in the 
mechanical construction, balancing pis- 
tons, blading, the governing device, and 
some other details are given in an ap- 
pended manufacturer’s description. 

After a very careful examination of all 
parts of this machine the committee vis- 
‘ted the Reliance works in Milwaukee, 
where the blading work is done. 

Previous to our visit to the works we 
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had examined an Allis-Chalmers turbine 
at Utica. This turbine had not been in 
operation for three weeks, and, although 
cold, was started and full load put on 
it in less than ten minutes. The load 
was afterward increased to fifty per cent 
overload, and the operation was apparently 
very satisfactory. 

I. E. Moultrop, one of the members 
of the committee, visited Europe early 
this spring to investigate the turbine ex- 
periences in England and on the Conti- 
nent. His report is appended, together 
with a brief description of some of the 
turbine stations visited. | 

It will be noted in the very large list of 
turbines now installed that they are being 
manufactured in large numbers and that 
three large manufacturing companies are 
devoting a large part of their works to 
the manufacture of steam turbines. There 
are also some other companies engaged in 
experimental development. These, how- 
ever, have not reached a point of com- 
mercial importance in the larger-sized 
turbines for us to be able to express any 
satisfactory opinions. 

Mr. Moultrop says in part: 

There can be no doubt as to the status 
of the turbine as a prime mover in the 
generation of electrical energy by use of 
steam, for all of the recently designed sta- 
tions which were visited were equipped 
with turbines, and some of the older 
stations, built originally with engine- 
driven units, are being increased in ca- 
pacity by the installation of turbine units. 
The only observed instance in which this 
is not true is that of the Metropolitan 
station in Paris, where the station is being 
completed by the installation of one large 
engine-driven unit. This station was 
originally designed for, and about seven- 
eighths equipped with, engines, and doubt- 
less the design of the station and the local 
conditions would, in this instance, make 
the installation of a turbine very incon- 
venient. It is rather interesting to note 
that in interviews ,with the leading en- 
gineers no question was ever raised as to 
the comparative merits of engines and 
turbines for electric light plants. 

The horizontal-shaft type of turbine is 
practically the only one used, and from 
the European engineer’s viewpoint, it fills 
their requirements much better than a 
yertical-shaft machine could possibly do. 

The regulation of the turbine is almost 
invariably accomplished by means of a 
governor controlling one valve in the 
steam-supply pipe, the steam being either 
throttled or admitted in puffs. The ma- 
jority of the manufacturers use the latter 
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arrangement. None of the manufacturers 


is attempting to regulate by cutting in or 
out a series of nozzles and this portion of 
the turbine construction is therefore very 
simple and positive. Close regulation is 
very easily obtained and turbine-driven 
alternators of different sizes were seen 
working in parallel ; also working in paral- 
lel with engine-driven units and appar- 
ently without setting up cross-currents 
sufficient to be at all troublesome. 

There seems to have been very little 
progress made in the matter of steam con- 


sumption of turbines during the past year. 


The best record of economy appears to be 
that of the Brown-Boveri 5,000-kilowatt 
machine installed in Frankfort a year or 
more ago. Apparently, the manufacturers 
have given more attention in the past 
year to the matters of standardization and 
of continuity of service than to economy 
requirements. Direct-current turbine- 
driven generators are now being built as 
large as 2,000 kilowatts which give very 
good results. 


———— 


Report on the Peabody (Mass.) 
Municipal Light Plant. 

A report has been presented to the elec- 
tric light committee of Peabody, Mass., 
upon the municipal plant of that town. 
This was prepared by the Electrical Au- 
diting Company, Old South Building, 
Boston, Mass. The report discusses the 
present condition of the plant, and sug- 
gests two plans for improvement. 

The present nominal output of the plant 
is 600,000 kilowatt-hours per year, while 
the report is based upon a maximum out- 


put of about three times this. To obtain 
this output and to modernize the plant 
will require an investment, according to 


the report, of $56,000 in electrical ap- - 


paratus at the station. In addition to this 
there will be required transformers an 
new lines which will cost $22,000, making 
a total of $78,000 for the entire remodel- 
ing. If such changes are made it 1s 
estimated that the cost of power delivered 
at the switchboard will be 2.29 cents per 
kilowatt-hour. 

If, however, instead of remodeling the 
plant, the municipal authorities decide to 
purchase power from outside companies, 
they could obtain this at 2.13 cents pel 
kilowatt-hour. The miinicipality woul 
still have to install the transformers an 
the new lines at an expense of $22,000, 
but, allowing for this, it is estimated that 
the actual cost of current generated m 8 
remodeled station would be 2.16 cents per 
kilowatt-hour, leaving a slight difference 
still in favor of purchased power. 

The report states that the cost of powe! 
in the present station is 3.69 cents peT 
kilowatt-hour, a figure agreeing closely 
with the one reached by the manager of 
the plant. 
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The Electrical Plant 


HE plant of the Canadian Niagara 
Power Company was the first of the 
power-houses on the Canadian side 


of the Canadian Niagara Power Company. 


By H. W. Buck.' 


soon as the decision was made to go ahead 
with this development the question was 
raised as to whether the plan should be 


! | 


vances had taken place since their com- 
pletion sufficient to justify changes and 
improvements, 


? 
i 


In general it was decided 
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Fre. 2.—SrcTions oF PowER-Houss AND WHEEL Pit, CANADIAN NIAGARA POWER COMPANY. 


of the falls to be designed and to have identical with those of its allied company, 


Construction. work begun upon it. As 


cal aber prege ted 
ata meeting of the Canadian Electri- 
Association. Ontario, June to 20, 21. 


to adopt the same system of development, 
the Niagara Falls Power Company, on the but certain essential changes were intro- 


American side, or whether engineering ad- duced: 
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(1) Generating units of 10,000 horse- 
power instead of 5,000 horse-power, were 
adopted. | 

(2) Generated voltage was raised to 
12,000 volte. 

(3) Generators were wound for three- 
phase instead of two-phase. 

When the 10,000-horse-power generators 
were ordered for this development they 
constituted the record to date for capacity, 
and were for a short time the “largest in 
the world,” but, like all records in elec- 
trical work, it was of short duration. At 
present there are a number of machines 
in operation somewhat larger than these 
in rating, and others are being seriously 
considered for certain installations which 
will be nearly twice as large. 

It was decided to change from 5,000 
horse-power to 10,000 horse-power for the 
generating units: 

(1) To reduce the length of the wheel 
pit, power-house, forebay, etc., and conse- 
quently to reduce their cost of construc- 
tion. 

(2) To reduce the cost per horse-power 
of the generators, water wheels, etc. 

(3 The load of the Niagara Falls 
Power Company and its ally, the Canadian 
Niagara Power Company, had become so 
large that a unit of 10,000 horse-power 
could be installed without having such 
unit represent too large a proportion of the 
total load, from the standpoint of con- 
yenience and flexibility of operation. 

The decision to have the generators 
wound for 12,000 volts was made to effect 
economies in station wiring and in the sys- 
tem of underground distribution necessary 
to transmit the power from the power- 
house outside the limits of the Victoria 
park. The particular voltage of 12,000 
was selected as being the highest which at 
that time was considered reasonably safe 
for underground service, and also because 
the Niagara Falls Power Company had 
already adopted this as a transformed volt- 
age for the transmission of power to some 
of its local customers. 

Three-phase was taken instead of the 
two-phase winding of the American ma- 
chines on account of the simplification of 
switches, wiring, etc., and also to effect 
the saving of twenty-five per cent in trans- 
mission copper. 

HYDRAULIC MACHINERY. 

The general hydraulic construction of 
this plant is very similar to that of the 
American plant, which is too well known 
to engineers to require detailed description 
here. Fig. 1 shows a general plan of the 
development. Fig. 2 shows sections of the 
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power-house and wheel pit, together with 
their equipment. 

The turbines were all designed by Escher, 
Wyss & Cie., and the first three were built 
at Zurich. The last two were built from 
the same designs by the I. P. Morris Com- 
pany, of Philadelphia, The turbines are 
of the Francis type, inward discharge, with 
draft tubes led to the bottom of the wheel 
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machinery is ¢arried by an oil thrust bear- 
ing under the dynamos, and also by an 
hydraulic piston at the bottom of the tur- 
bine. The turbines give an output of 
about 12,000 horse-power at full-gate open- 
ing at a head of approximately 135 feet. 
ELECTRIC GENERATORS. 

The generators are of the internal re- 

volving field type with twelve poles giving 
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Fic. 3.—SECTION THROUGH SWITCHBOARD, CANADIAN NIAGARA POWER CoMPANY. 


pit, as shown in Fig. 2. A regulating gate 
is installed at the end of the wheel pit to 
maintain the level of the tail water at a 
sufficient height at all loads to cover the 
mouths of the draft tubes. This regu- 
lating gate is operated by an eighty-five- 
horse-power direct-current motor, hand- 
controlled. The weight of the rotating 


wer —. —————— 


twenty-five cycles at 250 revolutions per 
minute. The efficiency at full load is about 
ninety-eight per cent, and the regulation 
on full non-inductive load about eight per 
cent. The generators were built by the 
General Electric Company, a large part 
of the assembly work being carried out in 
the power-house. The armatures are con- 
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nected Y, and the neutral is brought out 
so that it can be grounded if desired. 
SWITCHBOARD, 

From the generators the current is led 
through varnished cambric insulated ca- 
bles to double-throw selector oil switches, 
and thence to the bus-bars, of which there 
are four sets. The oil switches are elec- 
trically operated by relay switches placed 
on the main switchboard panels. Fig. 3 
shows a general section through the switch- 
board gallery, and indicates the relation 
between controlling panels, oil switches, 
bus-bars, etc. Fig. 4 shows a photograph 
of the controlling and instrument board. 
This operating board consists of five gen- 
erator panels, twenty feeder panels, ten 
recording wattmeter panels, and three bus- 
bar interconnecting panels. Each panel is 
distinct, and contains no instruments or 
switches except those belonging to the par- 
ticular feeder or generator in question. 
In this regard it is different from most of 
the switchboard arrangements adopted in 
modern plants. The so-called “bench- 
board” system of operation usually in- 
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construction adopted in this plant, pos- 
sibly more space is occupied by the board 
itself, but operating simplicity and direct- 
ness results. Each panel contains within 
its limits all the instruments and switches 
involved in any operation which the at- 
tendant has to make, and consequently 
there is a minimum liability to confusion 
and mistake. The separate panel con- 
struction also permits the separation of 
control wires, which become so congested 
in the bench-board arrangement. In case 
of an accident in the power-house there is 
consequently less likelihood of a complete 
crippling of the control system. 

The present equipment of the power- 
house comprises five machines, and this 
group and its switchboard is considered as 
a complete plant. When the power-house 
structure is extended to its full length six 
more 10,000-horse-power units will be in- 
stalled, having an entirely separate switch- 
board, separate exciter plant, etc. This 
separation is made for the reason that 
50,000 horse-power is believed to be as 
large a block of power as should be under 
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stalled economizes space, but it has cer- 
tain disadvantages. The concentration of 
instruments and relays necessitated in this 
construction may cause considerable con- 
fusion at times of emergency. If instru- 
ment needles suddenly begin to slam 
around on their scales it is somewhat diff- 
cult to make a prompt and correct associa- 
tion in a bench-board installation between 
the instruments and the relay switches 
involved, which are usually on slabs sepa- 
rate from the instruments. With the panel 


the control of a single switchboard and its 
attendant. 
EXCITER PLANT. 

The exciter plant is located in a com- 
partment near the bottom of the wheel pit 
at the turbine deck level. There are three 
200-kilowatt, 125-volt, direct-current gen- 
erators, each connected to an independent 
turbine. Any two of these units will carry 
the entire direct-current load of the pow- 
er-house. There are two sets of exciter 
bus-bars, one of which operates the gen- 
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erator fields and the other the direct-cur- 
rent power system, including motors and 


are lights. The current is carried up 


the pit to the main floor of the power- 

house through a system of vertical copper 

bars supported every ten feet. 
UNDERGROUND CABLE SYSTEM. 

All the power from the power-house is 
transmitted underground by means of 000 
B. & S. paper insulated triplex lead cov- 
ered cables. The feeders are divided into 
two groups. One set leads from the north 
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Fie. 5.—METHOD oF INTERCONNECTING Sys- 
TEMS OF THE CANADIAN NIAGARA POWER 
COMPANY AND THE NIAGARA FALLS POWER 
COMPANY. 


end of the power-house through Victoria 
park and across the arch bridge to the 
plants of the Niagara Falls Power Com- 
pany, with which they are interconnected. 
The other group runs south up the high 
bank above the power-house to the trans- 
former house there located. 

The conduits are constructed in four 
groups of eight ducts each. The groups 
are segregated in order to separate the 
cables in the manholes, and consequently 
to reduce to a minimum the risk of damage 
from short-circuit and also to prevent 
overheating of the cables in the ducts, the 
separation of the groups facilitating the 
conduction of heat in the ground. In no 
case is the group wider than two ducts, so 
that every duct has the ground in con- 
tact at least on one face. The cables are 
rated at a maximum of 4,000 horse-power 
each at 12,000 volts. This rating corre- 
sponds to about a forty-degree centigrade 
rise in copper temperature when all the 
cables in the group are in service at full 
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load. The manholes are all made double 
with a œoncrete fire wall between the 
two halves, so that in case of a destructive 
manhole short-circuit, not more than one- 
half the feeders could be involved. Fig. 
5 shows the method of interconnecting 
the three-phase, 12,000-volt, Canadian sys- 
tem with the 2,400-volt, two-phase system 
of the Niagara Falls Power Company 
through Scott connected transformers. The 
two systems are constantly ın operation in 
parallel through this connection, and no 
trouble is experienced from pumping or in 
controlling the distribution of load. 


Yn 
Z 


4 
y 


Mma MEEN 
29 


fitte 
PARENN TERR 


`. LANNY 


es l den Soh soin 
WS 


a 
nannu 
| 
t 


ALLS YY anti aa SSMATTEO OLLLL LIL ff i {11a IISI EN 


ELECTRICAL REVIEW 


building is divided into three sections. The 
east bay contains all the 12,000 switches 
and bus-bars, the central bay contains only 
the step-up transformers, and the west 
bay the 60,000 volt-switching apparatus. 
The transformers are of the oil type, water 
cooled. The water supply is insured by a 
storage standpipe adjacent to the trans- 
former house, which has sufficient capacity 
to operate the transformers for forty-eight 
hours in case of a water-works shutdown. 
The arrangement of windings on the 
1,250-kilowatt transformers is somewhat 
unusual. The transformers are construct- 
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of power to several smal] consumers in the 
city of Niagara Falls, Ont., to whom it 
would be unsuitable to deliver power at 
as high a voltage as 12,000 volts. This 
distribution at 2,400 volts is by an over- 
head line. 

All the high-tension wiring in the trans- 
former house is insulated for the highest 
voltage, 62,500 volts, and the conductors 
are of sufficient current-carrying capacity 
for operation at full output at the lowest 
transformer voltage, viz.: 24,000 volts. 

BUFFALO TRANSMISSION LINE. 
The output from this transformer house 
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Fic. 6.—GENERAL ARRANGEMENT OF TRANSFORMER House, CANADIAN NIAGARA PowErR COMPANY 


TRANSFORMER HOUSE. 

Fig. 6 shows the general arrangement 
of the transformer house and its equip- 
ment. The installation comprises twelve 
1,250-kilowatt transformers, each bank 
therefore requiring one-half the output of 
a generator at the power-house. Trans- 
formers of comparatively small size were 
installed for reasons of flexibility of oper- 
ation. The very large transformer units 
now being used in some plants cost consid- 
erably less per kilowatt, but the large size 
of units makes it difficult to isolate cir- 
cuits and bus-bar sections so necessary at 
times in the operation of a plant. The 


ed with five similar coils, two of which 
constitute one winding and three the other 
winding, either of which set can be used 
interchangeably as primary or secondary. 
By the various combinations of coils, as 
indicated below, any of the following 
voltage ratios can be obtained with the 
full copper efficiency of each coil: 


12,000 volts A to 24,000 volts a 
12,000 volts ^ to 36,000 volts a 
12,000 volts ^ to 41,500 volts Y 
12,000 volts A to 62,500 volts Y 


The west bay of the building also con- 
tains 3,000 horse-power in air-blast trans- 
formers, which lower the generated volt- 
age from 12,000 to 2,400 for distribution 
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will be used partially for transmission at 
24,000 volts to Fort Erie, and thence 
across the Niagara river to Buffalo, the 
distance being about fifteen miles. There 
are some engineering features connected 
with this work which may be of inter- 
est. 

The transmission line is built on a pri- 
vate right of way thirty feet wide ex- 
tending from the transformer house to the 
river front at Fort Erie. There will be 
two pole lines on this right of way each 
carrying two circuits. The circuits have 
a nominal rating of 12,500 horse-power 
each at 24,000 volts, making 50,000 horse- 
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power total for the transmission. The 
poles consist of two four-inch wrought-iron 
pipes jointed together at the centre by a 
malleable casting which has four struts 
projecting radially at ninety-degree an- 
gles. Truss rods secured at the top and 
bottom of the poles pass over the ends of 
these struts, which, when tightened up. 
stiffen the jointed pipe. ‘The function of 
this central tubular member is to resist 
downward compression only. The hori- 
zontal stresses on the pole are resisted by 
four guy rods anchored in the ground with 
concrete guy stubs. There is one of these 
guys in each quadrant around the pole. 
The poles are forty feet in height, and are 
placed apart at distances ranging from 250 
to 300 feet. Fig. 7 shows a map of 
the transmission line right of way. 
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connection to a local substation for the 
supply of power to that municipality. The 
line then rises from the standard forty- 
foot elevation to a tower eighty feet high. 
erected about 4,200 feet from the Ca- 
nadian shore line of the Niagara river. 
Thence the line rises again by a single span 
of 1,200 feet to a tower on the river bank 
210 feet in height. Thence by another 
single span of 2,300 feet the line passes 
to the Buffalo side of the river to another 
210-foot tower. From there it drops 
down to a new 50,000 horse-power termi- 
nal house constructed for the distribution 
of this power in Buffalo. 

For this long span crossing, 500,000 
circular mils, sixty-one-strand aluminum 
cable is used. Each wire is secured to the 
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The insulators are made of a compound 
known as “electrose.” This material is a 
very good insulator, is very strong mechan- 
ically, and is entirely free from cracks and 
other defects which are common in glass 
` and porcelain. Similar insulators have 
been used on the Buffalo transmission 
lines of the Niagara Falls Power Com- 
pany for the past three years, and they 
are the only insulators on those lines which 
have caused no trouble. It is impossible to 
shatter electrose insulators hy stone throw- 
ing, and they will frequently turn a rifle 
bullet without being damaged seriously. 
The conductor used on this line is of 
aluminum of 500,000 circular mils in sec- 
tion and having thirty-seven strands. 

At Fort Erie the line is tapped by a 


top of one pole to an insulated support. 
At the towers the lines are attached 
through strain insulators to steel cables, 
which pass sheaves about twenty-four 
inches in diameter, and thence to weights 
which are equal to the tension on the wire 
in pounds. This amounts to 4,500 pounds 
on each line. The live portion of the line 
passes down the tower from the outside 
of the strain insulator to the terminal 
house on the Buffalo side and to the main 
transmission line on the Canadian side. 

The power-house has been in successful 
operation for about a year, and five gener- 
ators are now in service. The transmission 
lines to Fort Erie and Buffalo are now in 
process of construction, and are expected 
to be put in service about November 1. 
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The Faraday Society. 


The twenty-first ordinary meeting of 
the Faraday Society was held on Tues- 
day, June 12, when a paper on “The 
HDlectrolytic Deposition of Zinc, Using 
Rotating Electrodes,” by Dr. T. Slater 
Price and Mr. G. H. B. Judge, was com- 
municated by Dr. F. Mollwo Perkin. 

An improved form of apparatus for the 
electrolytic deposition of metals using a 
rotating cathode is described. The or- 
dinary beaker is replaced by a tap funnel 
of about 100 cubic centimetre capacity, 
so that the electrolyte can be run off at 
the end of the experiment, thus obviating 
the use of a siphon. Use is made of a 
bicycle hub for rotating the cathode. 

In the deposition of zinc from a pure 
solution of the sulphate, no extraneous 
electrolyte being added, with a current of 
two amperes (cylindrical cathode of gauze. 
twenty-two millimetres in diameter and 
forty millimetres long) and voltage 
4.5-5.5, the results are uniformly low. The 
error increases with higher currents, and 
is due to the heating effect of the current. - 
On keeping the electrolyte cool by means 
of an ice jacket good results are obtained, 
even in the presence of free sulphuric acid, 
provided that the concentration of the 
latter does not exceed a certain amount 


(about 5 ). 


It is further shown that zinc can be 
quantitatively deposited from solutions of 
zinc sulphate, containing 0.2274 gramme 
zinc in the presence of two to three 
grammes sodium sulphate. The deposit 
is better than that obtained by the usual 
method, using sodium acetate and acetis 
acid; it is not necessary to cool the elec-. 
trolyte. ) 

An improvement of the method of Kol- 
loch and Smith (Journal of the American 
Chemical Society, 1905, 27, 1,255), using 
a rotating anode and mercury cathode is 
also described. It is found necessary not 
to have present more than two drops (40 
drops = 3 cubic centimetres) of free sul- 
phuric acid in order to obtain quantitative 
results in the estimation of zinc. 

Dr. F. Mollwo Perkin described “A 
Simple Form of Rotating Cathode for. 
Electrochemical Analysis.” 

The cathode consists of a spiral of plat- 
inum wire, or, better, iridio-platinum wire. 
Nickel wire may be substituted for plat- 
inum, and the author recommends its em- 
ployment in place of the more expensive 
metal, Attention is also drawn to the 


ös 


solubility of platinum anodes, with heavy 
currents 0.0016 gramme being dissolved 
in a cyanide solution in thirty-five min- 
utes. 

Mr. S. Binning and Dr. F. Mollwo 
Perkin read a paper on “The Electrolysis 
of Solutions of Thiocyanates in Pyridine 
and in Acetone.” 

On oxidation of thiocyanates with chlo- 
rine, persulphates, etc., a vellow coloring 
matter—canarine—is obtained. By elec- 
trolysis of aqueous acidified solutions of 
thiocyanates an apparently similar prod- 
uct, which was originally described in 
1884 by Lurdow, is obtained. The au- 
thors consider that this substance is not 
identical with the canarine obtained by 
chemical means, because it shows certain 
reactions not given by the oxidation prod- 
uct. They find that in alkaline solutions 
no coloring matter is produced, but that 
cyanides are apparently formed. A diff- 
culty met with in the electrolysis was the 
formation of the coloring matter on the 
anode surface, which caused a great re- 
sistance to the passage of the current. 
The difficulty was got over by using a 
lead cathode on which bristles had been 
fixed. This was rapidly rotated within a 
cylindrical platinum anode, the bristles 
cleaning the anode surface as the cathode 
rotated. With a current of five amperes 
(ten amperes per square decimetre) the 
electromotive force was five volts. 

Anhydrous ammonium thiocyanate 
readily dissolves in dry acetone and pyri- 
dine, in either case there being no diff- 
culty in obtaining a twenty per cent solu- 
tion. These solutions readily conduct the 
electric current. In the case of the ace- 
tone solution with a current of 1.5 am- 
peres (three amperes per square decime- 
tre) the electromotive force required is 6.7 
volts. With pyridine for the same current 
it is about nine volts. In the case of the 
acetone solution a yellow amorphous pow- 
der separates out. With the pyridine solu- 
tion the liquid becomes orange-red, but 
no precipitate is produced. On pouring 
this orange solution into a large excess 
of water an orange precipitate falls out. 
These two substances are certainly not 
identical with the canarine obtained by 
oxidation; at present the authors are un- 
able to say whether the product obtained 
from acetone is the same as that produced 
from pyridine. It is found that when a 
lead anode is employed in the pyridine 
solution it goes into solution; lead thio- 
cyanate is produced and metallic lead is 
deposited at the cathode. 
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ECONOMICAL LUBRICATION OF LARGE 
POWER PLANTS.' 


BY W. M. DAVIS. 


In the lubrication of a large plant the 
first consideration is, of course, efficiency, 
then economy, although some engineers 
seem to think that it is impossible to at- 
tain the first and at the same time give 
any consideration to the latter. To ob- 
tain efficient lubrication the first thing 
fo do is to see that the lubricants used 
are of good quality, either choosing well- 
known or tested brands, or specifying 
what they shall be composed of and the 
test that they shall conform to. Next is to 
see that suitable and reliable appliances 
are used to feed the oils, that crank pins, 
eccentrics, bearings, etc., be provided with 
centre oilers, telescope oilers, sight-feed 
cups, or other devices, so that every drop 
of oil that is fed from the cups will go 
directly to the bearing surface, without 
any being thrown or spattered over the 
engines or machinery. 

For slow-speed engines ordinary sight- 
feed cups, properly looked after, will give 
satisfactory results, but for heavy high- 
speed work the continuous oiling system 
with the oil flowing from an overhead tank 
to the bearings, in streams if necessary, 
thence through a filter and back to the 
overhead tank, is the most efficient method 
of lubrication. From an economic stand- 
point, the success of such a system will 
depend entirely upon the means provided 
to catch the oil after it leaves the bear- 
ings. 

With slow-speed engines, and, in fact, 
with all machinery that uses oil in quan- 
tities, every bearing on which oil is used 
should be provided with substantial sheet- 
steel pans, arranged, if possible, to drain 
the oil to some central point, into a 
bucket or tank, from which it can be 
taken to the filter. When the crank case 
is enclosed, care should be taken to keep 
the oil as free from water as possible, 
as water will sometimes travel along the 
piston rod into the crank case, and, if 
it is the least bit alkaline, form com- 
pounds used in the boilers; the oil and 
water together will sometimes form a 
compound which is hard to separate, and 
which lowers the quality of the oil. 

On slow-running engines, where the 
pressure is not excessive, and on some slow- 
running shafting, a good grade of grease 
or tallow compound will often give good 
results, but where the compression cups 
are used the grease should be quite soft, 
co that it will spread freely. If too hard, 
great pressure will be required to feed 
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it, and it will also tend to increase the 
friction load. 

In regard to cylinder lubrication, no 
one can make any hard-and-fast rule as 
to the proper amount of cylinder oil that 
should be used; that will have to be de- 
termined by test and experiment. First, 
a good quality of oil should be provided. 
Second, to get economical results, make 
the conditions as favorable as possible. 
See that the steam is dry; do not carry the 
water in the boilers too high; do not 
use an excess of strong alkaline boiler 
compound and, above all, do not set the 
piston rings out too tight. Before putting 
the rings in the piston, chamfer the edges 
off slightly with a file. If the edges are 
sharp they will tend to scrape the oil off 
the surfaces. Where the engine speed is 
constant there is little choice between a 
force-feed pump and an ordinary sight- 
feed lubricator. Either will give suffi- 
cient and economical service if properly 
taken care of; but where the work is in- 
termittent, the engines stopping and 
starting, as is the case with mining en- 
gines, tugboats, etc., the force-feed pump 
is the more economical. 

To determine the proper amount of 
cylinder oil to use in any particular en- 
gine, first have the conditions as favor- 
able as possible. Then gradually reduce 
the oil feed and note the action of the 
valves. If they work smoothly it is a 
good indication that the cylinder is all 
right; but if they commence to groan in- 
crease the oil feed slightly. In this way 
the minimum amount of oil that should 
be fed can be determined very closely. 
After this the cylinder head should be 
removed and the surface of the cylinder 
examined. If it looks oily and, when 
wiped over with a piece of soft paper, a 
stain is left on the paper, it is certain 
that enough oil has been fed. 

Another important matter in econom- 
ical lubrication is in the receiving, han- 
dling and proper distribution of the lubri- 
cants. If the plant is a large one the 
oil house should be provided with stor- 
age tanks of sufficient size to hold a tank 
car of each kind of oil. By purchasing 
the oil in tank cars there is a reduction 
in the price per gallon and a saving in 
the Jabor of handling of the oil and the 
empty barrels. In a small plant where 
only a few barrels of each kind of oil are 
used a month, tanks holding from two 
to ten barrels should be provided, so ar- 
ranged that the oil can flow by gravity 
from the barrels into the tanks. Care 
should be taken to see that the barrels 
drain out clean. 


- - 
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Electrical Notes from Europe. 


HE French Thomson-Houston Com- 
pany has been making a series of 
tests in the suburbs of Paris with a 
single-phase system for tramways. Alter- 
nating-current is furnished from a motor- 
generator set working upon 500 volts di- 
rect-current, and it is coupled to an alter- 
nator giving 500 volts and twenty-five cy- 
cles. An experimental trolley line takes 
this current, and the cars, which are of 
the same type as is used within the city. 
are run back and forth over a short sec- 
tion of track. On the cars are mounted 
two Latour motors of the four-pole type 
designed for fifty horse-power each, work- 
ing at 300 volts, single-phase current. 
Owing to the municipal regulations a 
higher voltage than 500 could not be used 
on the trolley wire. A transformer placed 
under the car-body lowers the voltage from 
500 to 300 volts. The secondary has a 
number of terminals, so as to allow the 
use of a controller for varying the voltage 
on the motor. So far the tests have been 
very satisfactory. The air-gap of the mo- 
tors, which is two millimetres at present, 
could be increased if desired, and it is 
found that the motors can start up with 
three times their normal couple, corre- 
sponding to 150 horse-power. 


In a paper read before a recent confer- 
ence, M. Rene Koechlin, a well-known 
engineer, exposed his project for securing 
a large amount of water power from the 
Rhine, upon the position which lies be- 
tween Bale and Brisach. Here the river 
has a rock bottom, and M. Koechlin gave 
the details of a dam which could be erected 
to the best advantage. From the dam 
leads an intake canal of some size, to a 
distance of four miles or more. The canal 
is 100 feet wide and fiftcen feet deep. 
At the end of the canal he proposes to 
erect a large turbine station which will 
utilize a head of water varying from twen- 
ty to thirty feet, with a large volume of 
water. Under these conditions the plant 
would deliver 35,000 horse-power and 
would contain twelve turbines of 3,000 
horse-power each working at low-pressure, 
coupled to three-phase alternators. Trans- 
formers would raise the voltage to 10,000 
volts for the overhead line. Should the sta- 
tion be overloaded, it is proposed to erect 
a second hydraulic plant in the neigh- 
borhood, having about the same capacity. 


The Oerlikon company has been mak- 
ing experiments on the high-tension sin- 
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gle-phase system for electric locomotives 
over a section of line from Seelbach to Af- 
foltern or about two miles in length. Two 
different forms of locomotive are used. In 
the first locomotive is mounted a rotary 
set for converting the current so as to 
use direct current on the motors. An in- 
duction motor takes 15,000 volts current 
at fifty cycles from the trolley wire. It is 
coupled to a generator and the latter sup- 
plies the motor circuits through the con- 
troller. On the axles are mounted two 
motors of 200 horse-power, making a total 
of 400 horse-power for the locomotive. The 
total weight is about fifty tons for the first 
locomotive. On the second locomotive the 
line çurrent is first lowered by two trans- 
formers to 750 volts and is then sent into 
two specially designed motors using single- 
phase current and mounted in series. Each 
motor is rated at 200 horse-power, and the 
locomotive weighs forty-five tons. Dif- 
ferent forms of trolley are used in the 
experiments and also various methods of 
suspending the wire. So far the results 
have been generally favorable, and the 
trains have made about 2,000 trips over 
the experimental section. 


That direct-current at high-tension on 
the constant-current system can be used 
successfully for long-distance transmission 
of power has been well proved by the St. 
Maurice—Lausanne and other important 
plants in Switzerland which have been de- 
signed on the Thury system. According 
to the recent tests made at Geneva by the 
same company, we may expect some sen- 
sational developments in regard to the di- 
rect-current system. It is claimed that it 
can use two or three times the highest 
voltages which are allowed for the alter- 
nating-current upon overhead lines. 
Should this prove to be true, we will find 
the distance to which current can be trans- 
mitted greatly increased. Experimenis 
with new apparatus have been made in the 
presence of leading engineers from differ- 
ent parts of Europe. According to re- 
ports, it appears that as high a voltage as 
100,000 has been used between the line 
and earth, which is equivalent to 200,000 
volts between two wires. As we are now 
limited to 60,000 volts or even less than 
this for alternating-current, the experi- 
ments are of great practical interest. 


Among the most extensive electrical en- 
terprises in France must be ranked the 
electric tramway system which has been 


recently completed in the Mediterranean 
region. It covers a continuous length of 
thirty miles and runs between Cagnes and 
Menton, passing by Nice and Monte Carlo. 
Great difficulty was experienced in lay- 
ing the road-bed, as the road runs along 
the Corniche route overhanging the sea, 
and this route had to be enlarged consid- 
erably in many places, tunnels cut in the 
rock, etc., which took a large amount of | 
work. The road is one metre (39.3-inch) 
gauge, and was partly in single and partly 
in double track. It uses a Broca rail weigh- 
ing 100 pounds per yard. The rolling 
stock consists of 106 motor cars of two 
axles and two motors each, forty-two trail- 
ers and three hauling cars. There are also 
twenty-two freight cars in use on the line. 
Between Nice and Monte Carlo, owing to 
the narrow way and sharp turns, a form 
of double motor car is employed. which 
consists of two short cars coupled together. 
The usual form of overhead trolley system 
is employed, with metal poles and brack- 
ets. Current at 550 volts is supplied from 
six substations along the route, which re- 
ceive 10,000 volts alternating-current from 
a hydraulic plant. In the Sainte-Agathe 
substation, which may be taken as an ex- 
ample, have been placed two motor-gen- 
erator sets of 250 kilowatts each, a bat- 
tery of 281 Union cells and a booster 
group of thirty-five kilowatts. The freight 
traffic on the new lines promises to be 
considerable. The system has been in- 
stalled throughout by the French Thom- 
son-Houston Company and the Société de 
Energie Electrique. 


Among the aerial telegraphy projects 
we may mention the great station which 
is to be erected in Germany at Nauen by 
the German Aerial Telegraph Company 
on the Telefunken system. The new plant 
will differ considerably from the recently 
erected stations, seeing that it is to consist 
of a single high tower, instead of the 
four-tower form such ag is used in the 
government plant at Norddeich and also 
at Oberschöneweide, near Berlin. At the 
Nauen plant the tower is to have a set of 
wires running down to the ground and 
forming a sort of screen for sending and 
receiving the waves. This form of con- 
struction is less expensive to set up, al- 
though it may not be as powerful as the 
funnel-shaped construction which is used 
in some cases. The height of the tower is 
to be nearly 300 feet from the ground and 
it is expected to cover a distance of 1,000 
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miles, so that it can signal to most of the 
leading points on the Continent. At Paris 
the experiments which have been made on 
the Eiffel tower for some time past have 
given good results, and the military au- 
thorities are now taking measures to use 
the tower as a centre of operation for sig- 
naling between Paris and the different for- 
tified places to the east and west. Signals 
have been sent to Belfort. for some time 
past, and there is no doubt that the pro- 
posed system will prove of great value in 
military operations. 
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Walter Wellman’s great airship with 
which he expects to reach the North Pole 
has recently been finished at the Louis 
Godard establishment at Paris and is now 
making a series of trials at the headquar- 
ters of the expedition at Spitzbergen. One 
of the novel points will be the use of a wire- 
less telegraph apparatus which will be 
mounted in the basket cabin on the deck 
of the airship, and will use the steel guide 
rope trailing on the ice as a mast-wire. 
Signals will be sent in this way to Ham- 
merfest, and thus the news of the expedi- 
tion will always arrive. This will prove a 
most valuable aid to the expedition. The 
Norwegian government, in the person of 
the minister of public works is now en- 
gaged in erecting the stations at Spitz- 
bergen and Hammerfest for this purpose. 
Major Hersey who represents the United 
States weather bureau in the expedition. 
has been at Spitzbergen for some time in 
the interests of the party. 


The Canton of Zurich proposes to erect 
a large hydroelectric plant in the valley 
of the Albula, and the station is to be fitted 
with machines to the extent of 20,000 
horse-power. It is said that the plant is 
to cost $2,000,000 to erect. From the 
dam will run a canal four miles in length. 
ending in a circular water chamber cut 


‘out of the rock. From here will leave two 
penstocks of six feet diameter running 


down to the turbine station. The latter 
is to contain eight turbine and dynamo 
units of 2,500 horse-power each. It has 
not been decided as to what kind of cur- 
rent will be used. It is proposed to use 
three-phase current with 70,000 volts on 
the line, or direct current with 79,000 
volts between the poles, with a groundea 
neutral wire, making 39,000 volts between 
a wire and ground. In either case the 
overhead line will be double, and will run 
upon beton poles, using metallic towers in 
a few cases. The overhead line will havo 
switching apparatus for dividing it inte 
sections every twelve miles, 


ELECTRICAL REVIEW 


Different methods of melting glass by 
the electric arc have been proposed. One 
disadvantage coming from the use of the 
arc is that small particles of carbon are 
apt to enter the glass, especially when a 
long are is used. Mixing oxydizing sub- 
stances’ with the glass may help to over- 
come this, but not altogether. On the 
other hand no success has been obtained 
by using metal electrodes instead of car- 
bon. The method of blowing the arc over 
the glass is not to be recommended, as it 
only heats it in spots. In order to melt a 
pound of glass we need from two to three 
kilowatt-hours for the are. It has lately 
been proposed to use cryptol for heating 
the glass. The crucible containing the 
glass is placed in a mass of cryptol. Cur- 
rent comes from a carbon plate at the 
lower part of the cryptol and goes to a 
carbon rod or series of rods placed in it. 
The resistance of the mass is changed by 
raising or lowering the rods. Fusion of 
the glass is easily obtained in this way, 
seeing that it is much lower than the heat 
of the are. A current of 100 volts was 
used in the above tests, and it seems that 
this method may have some value. 


Tests upon windmills for producing cur- 
rent have been carried out for the Danish 


‘government by Professor La Cour at As- 


kow, with very good results. With a four- 
wing wheel, which he finds to be the best 
form, using fifteen square yards surface, 
and a wind of twenty feet per second we 
obtain two horse-power. A wind-speed of 
thirty-five feet per second gives about ten 
horse-power. In order to provide a re- 
serve during an absence of wind he find: 
that a small petrol motor which can be 
coupled to the dynamo is the best to use, 
as it costs much less than a storage battery. 
At Askow he has been running a windmill 
plant which fed 450 incandescent lamps, 
with some arcs and motors. Such a plant 
costs $4,700 to erect, including the price 
of the ground, and it costs $165 per year to 
operate it. A plant of this kind would be 
very good for farm use, and a much smaller 
one would answer in many cases, costing 
in the neighborhood of $1,000. A num- 
ber of windmill electric plants of this kind 
are now running in Denmark. 


It is proposed to electrify a number of 
the Italian railroad lines which end at No- 
vara in the northern part of the country. 
which are now operated by steam, and to 
this end the railroad department has lately 
requested the minister of public works to 
arrange for constructing a hydraulic plant 
for securing the necessary current. This 
can be done by using the water of the 
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Lessin, and it is stated that a 7,500-kilo- 
watt hvdroelectric station will be erected. 
From the large dam which will be placed 
across the river, will lead a canal of some 
twelve miles length running to the turbine 
house. The same canal will be utilized in 
order to furnish a large supply of water 
for the already existing Cavour canal. The 
latter is used for irrigation, but at pres- 
ent it is desired to increase its supply. 
It will cost about $3,000,000 to construct 
the canal. At the same time the Italian 
government has been occupied with the 
question of the use of electric locomotives 
for the Simplon, as concerns the portion 
lying outside the tunnel on Jtalian ground 
and running from Domo D’Ossola to 
Iselle. This-portion of the track along 
with the line inside the tunnel and the 
part lying on Swiss territory will be elec- 
trified and as soon as the three locomotives 
are delivered from Switzerland we may see 
the new line running. 


Finland is a country in which electrical 
affairs are commencing to be developed. 
and already a number of large orders have 
been given to the leading electrical firms 
for apparatus of various kinds. A num- 
ber of new electric plants are now in pro- 
ject in this country. Among the most 
important of these is the proposed plant 
which the municipality of Helsingfors has 
recently decided to erect for supplying 
light and power to the city. The esti- 
mated cost of the plant is near $500,000, 
and a credit has already been voted for the 
purpose. As it is proposed to utilize some 
of the large falls which are found in the 
country for erecting hydroelectric plants 
there will no doubt be considerable activity 
in electrical matters. It is likely that elec- 
tric traction will be applied upon many of 
the railroads, as this question has already 
been taken up by the government, which 
controls all the lines. Reports state that 
a large amount of capital is to be devoted 
for this purpose. 


In Switzerland some of the army corps 
have been making tests upon the use of a 
portable high-power are projector for field 
use, and it seems to answer all the re- 
quirements. The Cuenod firm, of Geneva, 
has built this apparatus. The projector 
is mounted on an automobile chassis and 
is about three feet in diameter. The au- 
tomobile makes a speed of five to ten miles 
an hour, and is fitted with a dynamo 
coupled on the shaft of a gasolene motor. 
By means of a new system, a cable con- 
nected with the projector allows it to be 
maneuvered from a distance of 600 feet. 
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and thus it may be put out of reach of the 
enemy’s fire. 


A large company has been formed at 
Christiania for operating the new Birke- 
land and Eyde process for obtaining nitro- 
gen from the atmosphere. It is said to be 
capitalized at $2,000,000, part of which is 
furnished by German and French banking 
houses. The process consists of treating 
air by means of the electric arc and sc 
taking out the nitrogen in a fixed or a 
combined state, especially in the form of 
nitrates, and the latter will replace the 
Chile nitrates and others. At Nottoden 
has been erected a large plant which uses 
three of the Birkeland apparatus working 
with powerful arcs; each of these units 
takes about 700 horse-power to run it. The 
arcs are contained in a set of stone towers 
or furnaces in which the nitrous gases are 
transformed into nitric acid or are com- 
bined so as to form nitrate of lime. In 
the three apparatus they are abie to treat 
some 3,000 cubic feet of air per minute. 
Not long ago the capitalists who were in- 
terested in the process sent a committee 
of experts to examine the plant and they 
made a very favorable report on the same, 
which led to the formation of the present 
company. It is expected io use a large 
amount of hydraulic power in the future 
especially for the production of nitrate of 
potash. 


It is estimated that the total amount of 
hydraulic power which is obtained from 
the falls in Switzerland for running elec- 
tric plants is now more than 225,000 horse- 
power. Of this amount we find forty per 
cent used for electric lighting, thirteen per 
cent for traction, twenty-three per cent for 
electrolytic work and twenty-four per cent 
for motors. Notwithstanding, the great 
amount of power which the electric plants 
furnish, Switzerland was obliged to import 
as much as $11,000,000 of foreign coal 
during the period from 1898 to 1904. In 
view of this it has been desired to utilize 
a number of new falls so as to obtain a 
large amount of electric power. Thus a 
new plant fur which a concession has heen 
obtained in the Bernese Oberland is ex- 
pected to yield 40,000 horse-power. The 
Canton of Berne is interested in this proj- 
ect. Seeing that the railroads will need 
as much as 150,000 horse-power, still 
other plants will no doubt be erected. A 
concession has already been obtained for a 
large hydroelectric plant on the Rhine 
near Numpf, which will afford a 230-foot 
head of water. <A canal fifteen miles long 
will run from the dam to the turbine sta- 
tion. 
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The Italian government proposes to as- 
sume control of all the telephone lines in 
the country in the future, and to this end 
the minister of posts and telegraphs and 
telephones is making arrangements to have 
the new telephone systems erected by the 
state, as well as to take over the lines 
which private companies are now oper- 
ating. A project is on foot at present for 
carrying this out in the best manner, and 
it is proposed to indemnify the companies 
owning the lines by means of a series of 
annual payments which will continue up 
to the tine when the concession ends. It 
is expected that the telephone receipts will 
be sufficient to cover this expense and at 
the same time allow the state to operate 
the lines, so that no additional expense 
will be required for this purpose. The 
leading telephone companies seem to be 
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The sign “welcome” will blaze out to 
every visitor who steps within the gates of 
the city. 

Denver is aggressive in its advertising. 
It will take up anything that has the ear- 
marks of success—of getting business. The 
opinion is firmly rooted and citizens back 
it with firm convictions that if you push 
vour city vou push your own interests. 
When the Denver Gas and Electric Com- 
pany began a most spirited campaign in 
favor of display lighting for advertising 
purposes a number of vears ago, it met 
with a cordial welcome. The business men 
found that lighting increased their busi- 
ness. They also found that the general 
scheme of lighting added to the already 
numerous attractive features of their city. 
All of a sudden Denver bloomed in the 
lead as a splendidly lighted city and be- 


*e2* @4¢%7% 37 @ @e ewes Pore? 


Vs in oT SE EP, EP, ° 


; paor 


> 
p ~“ >. e 


Tu aaar ew) amman am n e 


e ee ee eee 


; >- 
: Dr a 


*ų -~ 
> 


ʻ 
s 
`. 
. 
7 
. 
s 
c 
‘ 
s 
k 
(a 
: 


> 
">ra « s} 
~~» © ce ees *e 


A 


ELECTRICALLY ILLUMINATED ARCH, DENVER, COL. 


disposed to make such an agreement; 


among these are the Italian Telephone 
Company and the North Italian Telephone 
Company. This would give the state con- 
trol of twenty-four urban systems, among 
these being Rome, Florence, Naples, 
Venice, Milan, Lurin, ete., and including 
most of the large cities, as well as fifteen 
interurban lincs. C. L. DURAND. 
Paris, June 30. 


The Denver “ Welcome” Arch. 

Denver will have a most elaborate per- 
manent electrical display in the welcome 
arch now being built in that city. The 
arch which is now in course of construc- 
tion spans the street directly in front of 
the entrance to the Union depot and will 
be covered with 400 incandescent lights. 


came known as “The City of Lights.” 
That reputation was well worth sustain- 
ing, the citizens reasoned, and the slogan 
went up “Boost for the City of Lights.” 
In no time every dark corner in the busi- 
ness section was turned into a flood of 
light and there was a ready response to 
any suggestion that would improve the 
general lighting of the city both com- 
mercial and public. 

It was suggested that a welcome arch 
which would express the hospitality of 
Denver’s citizens be erected at the entrance 
to the Union depot. The suggestion re- 
solved itself into a subscription of $13,- 
000 for this purpose. Divers interests and 
individuals gladlv contributed this amount 
of money. The arch will be lighted for the 
first time on the occasion of the Elks’ con- 
vention which will be held in Denver 
July 16. 
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ELECTRICITY: THE POWER BEHIND 
THE SOUTH.: 


BY W. S. LEE, JR. 


If we should examine a railroad and in- 
dustrial map of the South made fifty years 
ago, we should find, located along the 
ridges, very few and short railroads. ‘We 
should also find situated along streams a 
few cotton, woolen and other factories. In 
almost every case the articles manufac- 
tured were for local consumption and were 
furnished to the various large farms or 
plantations situated in the immediate 
vicinity. 

As railroad construction began rapidly 
to increase in the South, the tonnage of 
these small factories was not considered 
sufficient inducement for the location of 
railroad lines along the valleys. Conse- 
quently, these locations were made on 
ridges or plateaus which afforded cheaper 
construction. 

For many years the revenue of the rail- 
roads was derived almost entirely from 
transportation of agricultural products, 
but within the past fifteen years the South 
suddenly became a manufacturing as well 
as an agricultural section. 

The rapid development of manufactur- 
ing in the South naturally caused manu- 
facturers to seek some mode of transporta- 
tion, and as a result the factories were lo- 
cated along the established lines of the 
railroads. 

On the other hand, if we should ex- 
amine railroad and industrial maps of 
New England for the same time we should 
find the condition reversed. New England 
having been a manufacturing country be- 
fore the advent of railways, its water 
powers were developed and factories 
located along the valleys. Consequently, 
when railroads were built in New Eng- 
land they were forced to follow the valleys, 
as the freight on the factory products 
furnished the principal source of revenue. 
As a result, New England had the advan- 
tage of cheap motive power while the 
South struggled along with the more ex- 
pensive. 

It is true that a few water powers were 
developed for mill work, but being located 
away from the railroad, experience showed 
that these mills, although having cheap 
power, were at a great disadvantage, ow- 
ing to the lack of transportation facili- 
ties, In competing with mills located on 
railroads, 

Our engineers saw that it was necessary 
to bring the power interests and the rail- 
road interests together, and have been 
1 Abst ract of an address delivered before the American 


Cotton Manufacturers Association, Asheville, N. C., 
May 16, 
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wrestling with this problem since the be- 
ginning of the manufacturing era. The 
railroads could not be moved from the 
ridges to the valleys, neither did the busi- 
ness warrant the expenditure necessary to 
build another system of railroads along 
the streams. The alternating-current gen- 
erator and transformer came to their assist- 
ance and opened up the way. By the gen- 
eration of electrical power on our streams, 
and its easy transmission over long dis- 
tance by wire, cheap power with good rail- 
road facilities can be placed at the dis- 
posal of every manufacturer. While our 
progress has been greatly delayed on ac- 
count of these topographical and railroad 
conditions, we are to-day in a position to 
derive more benefit from our resources, 
in many cases, than if our streams had 
been developed in the days of direct drive. 
The manufacturer is able to locate fac- 
tories on high ground, thus obtaining the 
advantages of better light, healthier and 
more convenient surroundings, while if 
the direct drive were used factories would 
have to be placed in valleys near water 
powers, where they would be in many cases 
cramped for room and oftentimes located 
on unhealthy ground. 

The solution of the problem of trans- 
portation and power interests immedi- 
ately created a prosperous condition in the 
South. Our agricultural and manufac- 
turing and agricultural statistics show 
that we are not only large producers of 
raw cotton, but that we are fast becoming 
a cotton-manufacturing centre of the 
world. This gratifying advance in Southern 
wealth, since the beginning of this cen- 
tury, is immediately connected with the 
betterment of the cotton situation. This 
wealth, as shown by increased assessment 
of property, amounts to over one and one- 
third billion dollars. 

Considering that the valuation of the 
cotton crop for 1904-1905 amounted to 
six hundred and eighty-five million dol- 
lars, that is, the cotton crop is worth more 
than one-half the value of all the other 
crops, we see that something like forty 
per cent of this one and one-third billion 
of increased valuation is due to our in- 
creased cotton crop. But of the 13,566,- 
000 bales that the South has grown, our 
spinners have taken 2,116,318 bales 
against 2,193,937 bales taken by the 
Northern spinners. Considering the fact 
that ten years ago the Southern mills 
consumed less than half as much as the 
Northern mills, it is very encouraging 
to note that we are almost on a par with 
the North, and the advantages which the 
South possesses are good reasons for be- 
heving that the South will, in a very 
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short time, be spinning the greater part 
of its cotton crop instead of sending it 
to the North and abroad for manufacture. 

The advantages of the South as a cot- 
ton-manufacturing centre are summed up 
as follows: 

1. Mills located in the South are en- 
abled to secure their raw material almost 
at their doors, and it will be many years 
before any state manufactures as much 
cotton as it produces. This, of course, 
reduces freight rates to a minimum. 

2. The various railway and steamship 
lines radiating to every part of the world 
enable the Southern mills to offer their 
goods in all markets. The completion of 
the Panama canal will afford still fur- 
ther advantages in transporting our goods 
to the Orient. 

3. Although help has been somewhat 
scarce, due to the very rapid development 
of mills, nevertheless, the South is build- 
ing yearly a great number of mills and 
secuting help for same. The help of the 
South is fast becoming more expert, con- 
sequently, the same number of hands are 
annually producing more goods. The 
healthy location of the cotton districts of 
the South is drawing more and better 
help into the cotton mill district every 
year. 

4. The South’s greatest asset and ad- 
vantage consists in its numerous water 
powers situated throughout the cotton- 
producing and cotton-manufacturing dis- 
trict. The South has something like two 
million horse-power still to be developed 
in the very heart of the cotton field, and 
in a climate where ice can not materially 
affect this development. 

It seems strange that this enormous 
power should have lain dormant in the 
midst of our factories while they were 
producing power by steam at a great cost. 
It would seem that the energy of these 
water powers was destined to lie dormant 
until conditions arose in which all fac- 
tors would work in unison for maximum 
advantage and that the South would then 
proclaim that it had become the manufac- 
turer of cotton goods for the world. 

The advantages of the electric drive in 
cotton manufacture were explained as fol- 
lows: 

With an electric drive a meter can be 
placed in the circuit, supplying power to 
any machine or set of machines and the 
instantaneous power, or total power for 
any given time measured. This may not 
at first sight seem to be of such great im- 
portance, but after due consideration the 
manufacturer will note that one of the 
greatest problems before him to-day is 
how to obtain exact and definite knowl- 
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edge of the cost of production. Keen 
competition requires that each operation 
in manufacturing be figured to a certain- 
ty in order that every means may be taken 
to reduce the cost of production. To il- 
lustrate the importance of this question 
of measuring the power necessary for driv- 
ing any machine, we note an instance that 
came under our observation some time ago. 
One of our engineers was called upon to 
explain why a certain seventy-five-horse- 
power motor was running hotter than when 
it was installed. Going to the wattmeter 
he found that his motor, together with 
two motors of the same size, were taking 
260 kilowatts. Knowing that this was ab- 
normal he asked the superintendent to 
have the shafting oiled, which was done 
that night. Next day this meter read 
220 kilowatts; i. e., for want of oil on 
the shafting, these motors had been tak- 
ing over eighteen per cent more current 
than was necessary to drive the machinery. 

One set of machines may be operated 
when it is not advantageous or convenient 
to run the whole mill. Often one part of 
the mill gets behind and has to run part of 
the night. If the mill is driven by its 
own steam plant the engine attendant and 
fireman have to be kept on duty and the 
whole mill run, to supply power for this 
one part, but if this mill were buying 
power from a central station, all that 
would be necessary would be to throw the 
switch for the one motor and proceed to 
work. In this connection we have known 
cases when it was impossible to operate the 
machine shop in order to make repairs on 
parts affecting the main drive, simply 
from a want of these parts. With the ma- 
chine shop driven by separate motor, this 
could rarely happen. 

The enlargement of a mill is made in- 
dependent of its relative position to the 
main drive. With a mechanical drive all 
details relating to the enlargement must 
be determined before the plans of the 
original mill are made. The engine, the 
boiler room and main shafting must be 
planned with this in view. This means 
a large additional cost to the mill until the 
enlargement is made and if the enlarge- 
ment is not made, a waste of money. But 
when the electric drive is used it is only 
necessary to add another building and buy 
more motors. In many cases the high 
pressure engine is installed and room left 
for the low pressure side with the main 
pulley placed at one end of the mill. This 
arrangement works very well when en- 
largement is made shortly after first in- 
stallation, but we know cases where milis 
- have been working for years on a very in- 
efficient basis, due to the fact that the en- 
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largement has never been made. Again it 
often happens that a mill will have an 
available site for an additional building 
or wish to drive a pump that can not be 
reached with mechanical drive. Under 
such conditions electric drive displays its 
adaptability. Furthermore, a mill can be 
more readily designed to effect a saving in 
handling a product from one department 
to another. 

The amount of shafting is materially de- 
creased and a saving in frictional losses 
is thereby effected. This cutting down of 
shafting means a saving in first cost of the 
mill, a saving in labor and oil, and adds 
much to the appearance of the mill. The 
saving in frictional losses can not be too 
strongly impressed upon a manufacturer. 
As an illustration: The indicated horse- 
power of a prominent cotton mill in the 
city of Charlotte, N. C., with steam power 
was 450 horse-power; since using electric 
motors the power to drive this mill has 
been reduced to 345 horse-power, clearly 
demonstrating that the frictional losses of 
engine belting and shafting in the steam 
drive exceed those in the electric drive. 

By the substitution of lighter belts for 
large heavy ones, a saving is effected in 
first cost and in bending frictional losses. 
Before the introduction of the electric 
drive, large heavy belts were used, but 
many mills electrically driven are now run- 
ning with no belt wider than six inches. 
In the old mill several belts were used 
between the engine and the machine oper- 
ated, and every belt meant so much slip- 
page and a consequent loss of speed and 
power. This is confirmed by the common 
practice among cotton mill superintendents 
in figuring speed to allow a large percent- 
age for slippage and in cases where mille 
have been changed from mechanical to 
electric drive by the speed being found too 
high, due to the fact that there was no 
slippage allowed for, as in the mechanical 
drive. 

The output is increased and the quality 
of goods is improved. That system which 
maintains the speed in the machinery 
nearest to the maximum limit and at the 
same time maintains that speed constant 
will show the largest production. That 
these conditions are more nearly fulfilled 
by the electric drive than any other motive 
power is daily demonstrated in mills using 
this system. This increase in production 
is due largely to the fact that the torque 
is constant at all times in the motor. On 
the other hand the torque of a recipro- 
cating engine varies from nothing, when a 
piston is at the end of its stroke, to a 
maximum at the middle and to nothing 
again at the other end. The speed, even 
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with a heavy fly wheel, varies materially 
throughout the stroke and causes pulsa- 
tion on high-speed machinery like spin- 
dles or warpers. These pulsations in many 
cases throughout the mill may be multi- 
plied in intensity and should some weak 
or defective thread encounter this pulsa- 
tion at a proper time, it will break. The 
machinery being automatic, the moment 
one thread breaks the whole machine stops 
until an operator can repair the thread 
and start the machine. It is due largely 
to the above reason that the electric drive 
in many cases has increased the produc- 
tion from two per cent to four per cent. 

Lower First Cost for Small Manufac- 
turers—If the electric drive is suitable for 
large manufacturers it is doubly so for 
small manufacturers. Many firms which 
are now rated high were started with very 
little capital and the cost of steam plant 
together with land and the building to in- 
stall engine and boiler, was a serious con- 
sideration to such an infant industry. For 
many reasons boiler and engine can not 
be placed in a third or fourth story while 
a motor can be placed almost anywhere, 
and at a very small outlay as compared to 
that of a steam plant. The cost of coal 
combined with rental of property on which 
to erect a steam plant in a city is often 
enough in excess of what power could be 
purchased for, from a central station, as 
would make a good working profit for a 
small manufacturer. Especially is this true 
if the manufacturer uses power intermit- 
tently for his work, or has a variable load. 
Power that cost $30 per horee-power per 
year used continuously may cost $60, or 
even more, if used only a few hours each 
day, for the fires have to be kept under the 
boiler, and the rent on property has to be 
paid, whether the engine is doing its work 
or running idle; while in the case of elec- 
tric drive the power could be shut off and 
expense stopped. The manager of a com- 
pany in Charlotte, using three small en- 
gines before conversion to electric drive 
recently told the writer that their power 
now cost them about $2 per month 
more than they formerly paid their fire- 
man. 

We can safely say that the development 
of this mighty agent, which is such an im- 
portant factor in building up one of the 
greatest manufacturing centres of the 
world, will certainly save each and every 
customer at least $5 to $10 per horse- 
power per annum on each horse-power con- 
sumed. 

In concluding, we can not but insist that. 
with its advantages, adaptability, the great 
saving, this mighty and mysterious agent 
is truly the power behind the South. 
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PROFESSIONAL ETHICS.) 


ee ee 


BY ROSSITER W. RAYMOND. 


There are a few things which are not 
taught in school; and among these are the 
ever-changing problems of professional 
ethics, concerning which, perhaps, age may 
still fairly claim a respectful hearing from 
youth, although it be inferior in other 
knowledge. And a word on this subject 
may be all the more appropriate now, 
when the ethics of business are involved 
In confusion by the volunteer reformers 


who find fierce delight or selfish gain in 
attacks, denunciations, 


exposures and 
“sensations.” | 


In my judgment, men mostly try to do 
right, and fail chiefly in their decisions as 
to what is right through inexperience and 
incomplete knowledge. a 7 

Most of you are going to he engineers, 
in one or another department of that 
multifarious profession. All of you, I 
think, will he called upon to serve your 
generation in one or more of the follow- 
ing ways, namely, as authors, employés, 
agents or advisers. Let me offer, there- 
fore, some suggestions, born of experience, 
as to the ethics of each of these posi- 
tions. an 

As authors, take pains to think clearly, 
and to state your thought clearly. Faults 
of style are usually moral faults. Quali- 
fying clauses out of place indicate be- 
lated after-thoughts; mixed and false 
metaphors declare that you have pre- 
tended to see pictures which you ‘could 
not possibly have seen, because they were 
absurd. When a distinguished senator 
of the United States, complaining of the 
unjust criticism which he had suffered, 
declared that he had been “gibbeted at 
the crossroads of public reputation by 
every foul bird of passage,” he was mix- 
ing two visions, professedly seen by his 
poetic eye, which were so inconsistent 
that he clearly could not have seen either. 
And when one of the most eminent of 
American orators of the last generation, 
arguing for universal education and uni- 
versal suffrage, said (in my hearing) that 
the time was at hand “when Liberty 
would stand by every new-born child, to 
drop in its cradle the schoolhouse and the 
ballot-box,” he uttered not merely a 
‘mixed metaphor, but also an implied and 
unconscious falsehood, because he pro- 
fessed to see in a poetic vision a perform- 
ance which would have been fatal to 
every American baby, and therefore not 
glorious reform, but the meanest kind of 
murder ! 


1 Abstract of an adress to the graduating class at 
Lehigh University, South Bethlehem, Pa., June 1. 
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It is the product, not the process of 
your thinking, which you will be called, 
as’ authors, to express to your fellow- 
men. Don’t give them unnecessary trouble 
in finding out what you mean to say, or on 


what grounds you say it; don’t assert, as 


of your own knowledge, more than you 
really know; and don’t hide in generali- 
ties or ornamental illustrations your ac- 


tual ignorance as to this or that definite 
proposition. 


One of the most frequent sins of author- 


‘ship is. the reckless use of quotation 


marks. Even the eminent historian 
Froude was guilty of this sin when he 


printed as quotations his own summaries 


and interpretations of letters in the case 


of Mary, Queen of Scots. | I think it was 
the Saturday Review which uttered the 


famous verdict, justly considered to ex- 
press the utmost severity of condemna- 
tion, “Mr: Froude does not understand 
the meaning of quotation marks!’ Re- 
member always that a quotation, making 
the original author responsible, must not 
be condensed or modified by you. ’ 

Again, verify all quotations, direct or 
indirect, whenever you can, and give such 
ful] references as will enable vour reader 
to pursue the subject further for himself. 
Tf you are unable to do this, then plainly 
say so, referring, not to the original au- 
thor of the statement you cite, but to the 
author whose professed quotation of it you 
adopted. Remember that, when you quote, 
vou guarantee the accuracy of your quota- 
tion, and practically assure your readers 
that vou have verified it. 


As employés, think more of your duties 


than of your rewards or your supposed 


rights. Even from a selfish standpoint, 
lovalty commands to-day the highest price 
in the market. 

One of the greatest inventors and me- 
chanical engineers of the last century once 
said to me: “I can find many young men 
who are competent to erect engines, but 
very few whom I can thoroughly trust to 
do it, in complete devotion to my interest 
as employer.” 


Relieve me, my voung brothers, such 


devotion is to-day not only more honor- - 


able, but more profitable, than ever before 
in human history. 

As agents, your duties are as clearly 
defined by law as by honor. Under cither 
rule, vou may not have secret personal 
interests, affecting your relations to those 
whom you represent. 

Perhaps the commonest question of 
casuistry occurring in modern business is 
As the agent of 
vour employers, vou have to purchase a 
steam engine. After -getting the prices 
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and inspecting the engines of all the manu- 
facturers, you decide upon the machine 
most suitable, on the whole, for your 
purpose, and, in all legitimate ways, beat 
down the sellers thereof to their lowest 
price. Just as you are about to close the 
bargain at that price, they say, “This 
covers, of course, vour commission of ten 
per cent.” When vou reply that vou do 
not expect any commission, and suggest 
that, instead of paying it to you, they 
take it from the amount of the bill they 
send to your employers, they tell you that, 
according to some trade agreement, thev 
can not charge a lower price, but can pay 
a commission to the selling agent. Now 
you are not the selling agent, but the pur- 
chasing agent; and, explaining this dif- 
ference to them, you tell them that you 
will be in honor obliged to pay your eni- 
ployers whatever commission may be paid 
you. To this they reply, with a kindly 
but cynical smile, that they do not care 
what vou do with the money after you 
have got it; and you see clearly that they 
regard your protestations of honor as part 
of the formula which precedes your ac- 
ceptance of the money. They do not really 
believe that you will not keep it, if you 
get it. 

I am repeating an episode of my own 
experience; and perhaps my solution may 
be of use to you. I declined the com- 


mission offered in currency; required it 


to be put in the form of a check to my 
order; endorsed that check to the order 
of my employers; and presented it to 
them, leaving them, if they saw fit, to 
return it to me as a legitimate perquisite 
of my position. They did not see fit; and 
they were quite right. But the most 1m- 
portant feature of my action was that the 
return of the check, thus endorsed by me 
in their favor, convinced the manufacturer 
of my honesty as no amount of high- 
toned oratory on my part could have done. 

As expert advisers, you may be called 
to counsel either private clients, or the 
public at large, in courts of justice. 

As advisers of clients, you will en- 
counter little difficultv in deciding what 
professional honor requires of you. Yet. 
now and then, perplexing cases may arise. 
For instance, you are called upon to esti- 
mate the prospects and suggest the best 
method of exploration of a mineral prop- 
erty owned by your emplover. He asks 
you, not how much money the property ìs 
worth, but whether, in your judgment, it 
is promising enough to warrant the ex- 
penditure of money upon it by the actual 
owner, You make an encouraging re- 
port, which he afterward publishes, in 
whole or in part, to aid the sale of the 
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property or of the stock of a company 
to which he has transferred it, at a price 
never considered by you, and beyond your 
estimate of its present value. 

In view of such a possibility, you ought, 
in the first place, to put into a report of 
this class no vague, glittering prophecies 
of future profit, or paragraphs which 
could be used, without their context, to 
support sanguine speculative appeals. State 
clearly, at the beginning of such a re- 
port, its purpose and scope. If your em- 
plover should subsequently make such use 
of it as would involve you in propositions 
you never made or meant to make, pro- 
test promptly. Such a protest, to be ef- 
fectual, should be reenforced by your own 
original and carefully guarded statement. 
Nevertheless, make it anyhow, and make 
it promptly, if you deem it worth making 
at all. Post-mortem disclaimers by ex- 
perts, after the collapse of mining schemes 
with which their names have been fairly 
or unfairly connected, have very little ef- 
fect. You can not be too careful to make 
your record absolutely plain, and to pro- 
tect ig bv instant protest and exposure, 
against even the appearance or suspicion 
of connivance in delusion or deceit. 

Again, you may have occasion to appear 
as expert witnesses in court. Such wit- 
nesses are called in cases involving patents, 
mining titles, the detection of poisons, the 
details of medical practice, or the value 
of professional services, etc. 

Expert testimony has been, and is, the 


subject of endless controversy. It is often. 


urged that experts should be appointed 
by the court, to give advice without favor- 
mg either party. This is, in fact, done 
m criminal cases, where analyses are 
made for poison; in cases of alleged lu- 
nacy, ete.; but I think experience has 
shown that in ordinary litigation, es- 
pecially as to patents and mining titles 
under our laws, justice is best secured by 
allowing each party to present its own ex- 
perts, requiring them to submit to cross- 
examination, and leaving the bench and 
the Jury box to pass judgment upon the 
‘idence. The difference between an ex- 
= and an ordinary witness is that the 
ce 18 permitted to give his opinions, 
wever reached, while the latter can give 
only facts of personal knowledge. The 
oo expert, therefore, binding him 
the truth, the whole truth, and 
ito ing but the truth,” covers the ordinary 
gation as to facts, and also the ob- 
‘gation of the full and truthful state- 
i of expert opinion. Yet there is no 
as that this opinion must be, to some 
ae a partisan one. No party to a 
‘wsuit will put an expert on the stand 
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without knowing beforehand that his opin- 
ion will be favorable to the contention of 


his employer. Nor would any such ex- 


pert be doing his duty, either to the court 


or to his employer, if he uttered an opin- 
ion so carelessly formed or loosely held 
that he could not vigorously defend it, or 
would run the least risk of changing it 
under cross-examination. The situation is 
often complicated, critical and exciting. 
The following suggestions may assist 
young experts to deal with it: 

When such an engagement is offered to 
you, accept first a retainer for which you 
undertake to examine the case, form an 
opinion, and state it to your employer. 
In a mining case, two such preliminary 
investigations may be necessary: the first 
being based upon the er parte case, sub- 
mitted to you by one side, and the other 
upon your own personal examination of 
the facts. After the latter, state clearly to 
your client the opinion which you are pre- 
pared to maintain. If it does not support 
his contention, he will not wish to put 
you on the stand as a witness; but you 


are bound not to assist, either in that. 


case, or (without his permission) in any 
other, involving the knowledge you have 
acquired in confidence from him, parties 
whose interests may be hostile to his. 

If you take the stand as an expert, you 
ought to know already all the facts and 
authorities which bear upon your opin- 
ion. Whatever has been previously ad- 
duced in the pending case, you should, 
of course, have taken into account. What 
is produced which takes you by surprise, 
you should not meet with a rash denial 
or quibble. Your true and wise course 
is to declare that you are giving your 
deliberate and careful opinion upon all 
the facts known to you, and you can not 
hastily revise that opinion upon new evi- 
dence, which you can not, in a moment, 
test, sift and weigh. 


Don’t try to be smart or witty under | 


cross-examination. Such an encounter 1s 
like a fencing-match in which you have 
your hands tied. For you are answering 
under oath, while the enquiries and in- 
sinuations of your antagonist are unre- 
strained. Maintain your opinion man- 
fully; but do not even seem to be fight- 
ing for your client. Still better: do not 
fight at all, but assume throughout that 
the cross-examination attorney is hon- 
estly in quest of information, and give it 
to him with courteous generosity. If you 
thus give him no opening for insulting 
comment, he will probably not make any. 
If he should do so, do not try to protect 
yourself, but let your counsel, or the 


court, protect you. I have seen a wit- 


ness get the better of a jawyer in rep- 
artee, and lose the case; and I have seen 
witnesses browheaten and embarrassed by 
clever lawyers, but vindicated by the ver- 
dict of the jury, which could not be di- 
verted by mere wit from its search for 
truth and justice. 

If you are called upon to answer cat- 
egorically, yes or no, a question ingen- 
iously so framed as to involve through 
such an answer some misconstruction of 


- your opinion, do not fence, dodge or quib- 


ble, as if you were afraid to meet the 
issue, but give at once the categorical an- 
swer demanded, and immediately ask the 
court to permit vou to make an explana- 
This is your right, and will be 
while your enemy 


tion. 
promptly granted, 
enashes his teeth. 

It happens sometimes, in mining cases, 
that an expert, after the trial of a case 
in which he has testified, is obliged by 
later developments to change his opinion. 
For instance, in a certain lawsuit, it is 
a vital question whether a certain mining 
claim exhibits two lodes, or only one. 
You testify that there are clearly two. 
But deeper mining shows these two to 
have united, so that there is, as you are 
obliged to acknowledge, only one. 

Such changes of scientific conclusions - 
are common enough. We are all revis- 
ing our old views upon new evidence. 
But permit me to urge upon you a rule 
of policy which is most important. If 
you have once advocated under oath, and 
for an expert’s fee, a given opinion, do 
not announce your recantation of that 
opinion as a paid expert. Put it in a 
technical journal or book, if you like— 
but do not let yourself be caught in a 
situation where vou have to explain it 
to a jury! If you ask me whether you 
have not a perfect right to announce anv- 
where an honest change of opinion, I 
reply that it is your duty not to do an 
honest thing in such a way as to incur 
a probable suspicion of dishonesty. You 
might honestly call upon me in Brook- 
lyn as-a stranger, and tell me that you 
had had your pocket picked of nearly all 
your money, and lacked forty-nine cents 
to get you back to South Bethlehem. But 
you had better foot it back to Bethlehem 
than bring me that story! Honest peo- 
ple have no right to act like impostors ! 
And, to return to the instance I have 
given, if you have once appeared as the de- 
fender before judge or jury of an opinion 
which vou have been subsequently obliged 
to abandon, make your new opinion known 
(if it be of sufficient importance) in 
some clearly disinterested way; but not 
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under circumstances which might cast sus- 
picion upon your sincerity. 

Is there no general formula by which 
a man may be guided in all such ques- 
tions of casuistry? The Ten Command- 
ments, the Golden Rule, are formulas 
which often prove difficult of application, 
or easy of evasion, in concrete cases. Let 
me suggest to you, for rough practical 
use, a maxim, apparently (though, I 
think, not really) framed on a lower 
plane. 

“Do nothing that you can not tell.” 

If there be any doubt as to the matter, 
tell it anyhow to the parties affected by 
it. If there be no reason for telling it at 
the time, make a complete and unchal- 
lengeable record, for the possible future 
use of yourself, as well as of others. To 
forget circumstances may be equivalent 
in effect to hiding them. It is mortify- 
ing indeed to face the partial record of 
some old transaction which you know was 
all right, but can not now prove it so, 
because the stub of your check-book 
shows no particulars! 

In these days especially, we are learn- 
ing the folly of secrecy. On every side, 
eminent men, and (I make bold to say) 
really honorable men, are incurring dis- 
grace by reason of acts hidden either from 
them or by them. Some of these acts 
they might be able to defend, but for the 
damning suspicion attached to the cir- 
cumstance of concealment. 

It may be—and to speak frankly, such 
is my personal opinion—that the present 
excited public feeling is in great danger 
of going too far in its hasty and indis- 
criminate condemnation of alleged evils. 
But that is not the question that I am 
now considering. My present deduction 


from the prevalent chaos of accusations is 
this: if many things, now represented, or 
misrepresented, to us as scandalous abuses, 
had been openly done from the beginning, 
how much more comfortable good men 
would be! And, on the other hand, how 
many things which could not have been 
done openly would never have been done 
at all! 

Certain it is that men “love darkness 
rather than light,” when “their deeds are 
evil.” If you are not of such, why not 
walk always in the light? 


——_____--<be 


At the joint meeting of the American 
Institute of Mining Engineers and the 
Iron and Steel Institute, commencing 
in London July 24, the following papers 
will be read: 

“Belgian Practice in Large Gas En- 
vines,” by Professor H. Hubert (Liège); 
“Electrice Steel Smelting,” by E. C. Ibbot- 
son; “German Practice in Large Gas En- 
gines,” by K. Reinhart (Dortmund), and 
“British Practice in Large Gas Engines,” 
by T. Westgarth. 
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“The Practical Testing of Dynamos and 
Motors.” Second edition, enlarged. Charles 
F. Smith. Manchester, England. Scientific 
Publishing Company. Cloth. 306 pages. 6 by 
9 inches. Illustrated. Price, 5 shillings. 

This manual for the electrical engineer- 
ing laboratory describes the methods of 
conducting the tests usually carried out 
there. It gives the methods and the appa- 
ratus for making electrical measurements, 
of testing iron, and of conducting tests on 
direct-current dynamos and motors. It 
does not go into the analytical side of 
testing, but it does give excellent direc- 
tions for conducting such tests. It leaves 
to the student, as is proper, the work of 
digesting his results and drawing his con- 
clusions. 

“American Street Railway Investments.” 


1906 edition. New York. McGraw Publish- 
ing Company. Cloth. 432 pages. 10 by 13% 


inches. Supplied by the ELEcTRICAL REVIEW 
at $5. 
The thirteenth annual edition of 


“American Street Railway Investments” 
covers 432 pages of statistical matter, an 
increase of seventeen pages over the edi- 


‘tion of 1905. This increase is due partly 


to the addition of reports from new roads, 
partly to more complete statements from 
roads which have previously reported, and 
partly to the publication of a considerably 
greater number of maps of operating 
properties than have appeared in previous 
editions. Forty-nine maps are given, 
showing the systems of fifty-two separate 
companies. The same general arrange- 
ment of the reports has been adhered to, 
and the indexes are exceptionally com- 
plete. 


“Steam Turbine Engineering.” T. Stevens 
and H. M. Hobart. New York. The Macmil- 
lan Company. Cloth. 814 pages. 6% by 9 
inches. 616 illustrations. Supplied by the 
ELECTRICAL REVIEW at $6.50. 


It has been the endeavor of the authors 
of this book to deal with the subject from 


. the standpoint of the purchaser and user 


of steam turbines. The latter is only inci- 
dentally interested in the theory and de- 
sign of the turbine, but he is doubly con- 
cerned in ‘the question of its economy, not 
only as regards steam consumption, but 
also as regards first cost and maintenance. 
A vast amount of data has been compiled, 
which is presented in tabular form and in 
the shape of graphical figures relating to 
tests of a large number of turbines under 
various conditions. From these tests other 
results are deduced, representing standard 


_ conditions, which enable a comparison to 


be made of the different machines. The 
different types of turbines, as well as the 
different makes of turbines of the same 
type, are discussed in detail, special fea- 
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tures of mechanical design in each case 
being pointed out. These machines in- 
clude English, American and Continental 
makes. This is followed by a discussion of 
the performance of reciprocating engines, 
in order that a comparison may be made 
between these prime movers and the steam 
turbines. The effects of steam pressure, 
superheat and vacuum on the turbine per- 
formance are considered. This is followed 
by a discussion of the construction of the 
power plant, and descriptions are given 
here of a large number of modern instal- 
lations. The book concludes with a dis- 
cussion of the steam turbine as applied to 
marine practice. The authors have, un- 
doubtedly, expended a large amount of 
time in compiling a great deal of useful 
information, and they have spared no pains 
to reduce thie to such a form that the pur- 
chaser can avail himself of it. A minor 
feature of the book which may be criti- 
cized is the poor character of many of the 
illustrations. Photographic processes have 
been so developed that there is to-day no 
excuse for a blurred and indistinct illus- 
tration, and when a photograph of the de- 
vice may be had for the asking there is still 
less excuse for rephotographing from a 
half-tone. This has been done in a num- 
ber of instances in this particular work, 
which gives it a slovenly look. It may be 
said that it is not alone in erring in this 
way, for a number of English books have 
come to hand recently in which the same 
inexcusable practice has been followed. 


‘Perhaps in this case it is a little more 


offensive than usual. 


“Industrial Furnaces and Methods of Con- 
trol.” Emilio Damour. Translated from the 
French by A. L. J. Queneau. New York. 
The Engineering and Mining Journal. Cloth. 
218 pages. 6% by 9% inches. Illustrated. 
Supplied by the ELectricaL REVIEW at $4. 

A preface to this work has been written 
by Professor Henry M. Howe, of Colum- 
bia University, who says: “Mr. Queneau 
has here laid the industrial world, and 
especially the metallurgical world, under 
great obligation for bringing together his 
own admirable translation of Damour’s 
admirable work, and welcome chapters by 
himself and Dr. Bolles on the control and 
efficiency of heating operations through 
pyrometry and chemical analysis, and on 
the design of chimneys and regenerative 
gas furnaces.” The work consists of a de- 
scription of various types of furnaces; a 
theoretical study of recuperation; a dis- 
cussion of pyrometry by Mr. Queneau, and 
a chapter on calorimetry by M. N. Bolles. 
Part III deals with the theory and design 
of chimneys. 


July 14, 1906 


Electrical Patents. - 


Albert E. Dieterich, Washington, D. 
C., has obtained a patent (823,671, June 
19) for an improved electric water puri- 
fier, which he has assigned to E. E. Sager 
and F. E. Holt. This invention relates 
to a certain new and useful improvement 
in electrical water purifiers in which water 
is purified by electrolytic action in the 
presence of aluminum electrodes. In its 
generic nature the invention includes a 
casing, a pair of aluminum electrodee 
held therein in the form of spiral screw 
and means for rotating this screw at times 
to eject the precipitate, and means for 
rendering the electrodes electrically 
charged. Primarily, the invention seeks 
to provide a device of this character of 
a very simple and effective construction, 
which can be easily and cheaply manu- 
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WATER PURIFIER. 


factured and in which the parts can be 
readily asembled, or detached from onc 
a for purposes of repair or clean- 
Ba and in which means are provided for 
a precipitate from the appa- 
. _without removing the electrodes. 

oo comprises an open-ended 
a a casing, closure plugs for each 
nee the casing, the closure plugs being 
u with bearing portions, a rod held 
bearing portions between the clos- 
a a 4 pair of spira] electrodes held 
Sii P and in engagement with the 
sta he casing to form spiral water 
a one end of the casing to the 
cae e casing extending beyond the 
; seit, to form a collection chamber, 
Nay inlet for the casing at one end 

ni » and a water outlet for the casing 
e other end thereof, a pair of con- 
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tact-plates carried by one of the closure 
members, contact-brushes carried by the 
electrodes for engaging the contact-plates, 
and means for connecting the contact- 
plates with an electric circuit. 

Enrique A. Touceda, Albany, N. Y., 
has obtained a. patent (823,560, June 19) 
for an improved art of metallurgy. The 
principal objects of this invention are 


METALLURGICAL FURNACE. 


to secure greater economy in time and fuel 
and to permit without increased fuel ex- 
pense a wider range in the chemical com- 
position of the material under treatment 
in the operation of metallurgical furnaces. 
The invention consists in the method of 
procedure, whereby heat of comparatively 
low intensity escaping from a metal- 
lurgical furnace is converted into electric- 
ally generated heat of comparatively high 
intensity and returned within the furnace. 
The invention is applicable in the use of 
various kinds of metallurgical furnace 
adapted for burning solid liquid or gas- 
eous fuel, and it is particularly adapted 
for use in a non-regenerative reverbatory 
furnace in the process of preparing iron 
for malleable castings. To this end, the 


ve 
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An improved bearing for electrical 
measuring instruments has been invented 
by Walter Ehmsen McCoy, of New’ York 
(824,194, June 26, 1906), and he has 
assigned the same to Westinghouse Elec- 
tric and Manufacturing Company, Pitts- 
burg, Pa. The invention relates to elec- 
trical measuring instruments, particu- 
larly those of the integrating or register- 
ing type, and it has for its object to provide 
effective and durable bearings for the 
spindles of the rotating members of such 
instruments. The invention consists of a 
bearing for an electrical measuring instru- 
ment shaft or spindle comprising an ad- 
justable stud provided with a jewel having 
a coneave bearing surface of single uniform 


WL 


SS 


A 


WRN 


< 5 
A O 
ANANASSA 


Na 


AAN 


a * 
oA 
Ea 


<<. 
«> 


Way 
SS 


BEARING FOR ELECTRICAL MRASURING 
INSTRUMENTS. 


curvature, a jewel mounted in the end of 
the shaft or spindle and having a concave 
bearing surface of single, uniform curva- 
ture and a polished steel ball interposed 
between the bearing surfaces and having 
a radius of curvature that is less than that 
of the bearing surfaces. 

Edward E. Clement, Washington, D. C., 
has obtained a patent (823,763, June 19) 
for an improved telephone relay. This 
invention relates to telephone relays where- 


TELEPHONE RELAY. 


inventor places a steam boiler between 
the hearth chamber and the stack, so that 
it will be heated by the products of com- 
bustion passing from the former to the 
latter. Connected to this steam boiler is 
an engine, which drives the dynamo, and 
the current generated by the latter is em- 
ployed for forming an electric arc adjacent 
to the hearth within the furnace, thereby 
producing an additional heat. 


in a translating device included in one 
circuit in which current is being period- 
ically varied to correspond to sound un- 
dulations reacts upon a second translating 
device to reproduce variations in a second 
and independent circuit. The object is to 
eliminate what is known as the “time con- 
stant,” or, at least, to so reduce it as to 
permit of the production of electrical un- 
dulations in the second circuit correspond- 
ing to the original sound waves without 
appreciable distortion. 
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Reviews of 


Power Gas Transmission. 

In this section of a series of articles on 
gas-producer plants and gas engines, 
C. A. Smith discusses the dangers in- 
cident to the use of gas, the thermal 
values of the various kinds of gas, and the 
economy which may be obtained. In 
pointing out some of the possibilities of 
power gas he says that it is especially in 
transmission work that the great future 
of a cheap producer gas lies. It will even 
be found superior to electricity for trans- 
mission purposes. Jt has only been re- 
cently that the centralized generation of 
power has been considered. Until such a 
method of transmitting or distributing it 
was discovered it was useless to consider 
method of transmitting or distributing it 
application of electricity has completely 
altered the whole question, and has been 
the main factor in bringing about the de- 
velopment of large power schemes and the 
great reduction in the price paid for power 
in most districts. More recently, a great 
impetus has been given by the invention 
of what is popularly called producer gas. 
Of recent years a good deal has been said 
about generating electricity at the mine 
and transmitting it to various industrial 
centres, but it will be considerably cheaper 
to manufacture producer gas at the same 
point and transmit it through pipes to the 
industrial centres, there to be used for 
driving engines for generating electricity 
and also for heating purposes and furnace 
work. The questions of the distribution 
and transmission of power must not be 
confused. For the former it is agreed 
that there is no agent to compare with 
electricity. For the latter it is suggested 
that it is more economical to employ pro- 
ducer gas and pipe than electricity and 
cables.—A bstracted from the Engineering 
Times (London), June 21. 

a 
Electrical Measurements of Very Short Time 
Intervals. 

In physical researches the duration of 
time intervals is usually determined by 
means of a moving body. This may be 
a body which is allowed to fall, an oscil- 
lating pendulum or any form of chrono- 
scope. Such devices involve in their use 
errors which are difficult to estimate and 
hard to avoid. A simple method of meas- 
uring such short time intervals is de- 
scribed here by M. Devaux-Charbonnel. 
It depends upon the fact that certain elec- 
trical quantities involve the fundamental 
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physical dimensions, one of these being 
the unit of time. This quantity frequent- 
ly occurs in a simple expression, such, for 
example, as that for the discharge of a 
condenser closed on a resistance. By deter- 
mining the difference in the charges on 
a condenser at different times, the time 
interval which has elapsed can be com- 
puted if the constants of the discharge 
or charge circuits are known. A simple 
method of doing this is to connect the 
condenser in parallel with a known resist- 
ance, and across both apply a known po- 
tential. A steady current will then flow 
across the resistance, and the condenser 
will take in a known charge. If, then, a 
falling body actuates successively two 
switches, one of which opens the charg- 
ing circuit, leaving the condenser to dis- 
charge through the resistance in parallel 
with it, and the second closes the con- 


denser in circuit with a ballistic gal- 


vanometer, through which it will dis- 
charge quickly, the throw of the galvanom- 
eter will determine the quantity of elec- 
tricity discharged by the condenser, The 
difference between this and the charge 


‘which it originally held is the quantity 


which has flowed through the resistance 
during the time intervening between the 
operation of the two switches. As all the 
electrical quantities entering into this 
determination can be measured accurately, 
this time can be computed with corre- 
sponding accuracy. The method may, of 
course, be applied in a number of ways 
for other purposes.—Translated and ab- 
stracted from L’Electricien (Paris), June 


23. 
a 


Electric Power on the Great Western 
Railway, England. 

Although a number of the railroads run- 
ning into London have been equipping 
their suburban systems with electric cars, 
they have not yet all fully realized the 
advantages of the change, because it hae 
been necessary to run in between electric 
trains, trains hauled by steam locomotives. 
Thus, although the change in motive 
power made a higher schedule speed and 
a more frequent service possible, the pres- 
ence of the steam locomotives prevents 
this being realized. Of these roads, the 
Great Western is probably furthest along 
in its change. On this road the work of 
fitting up for electric traction on the sub- 
urban lines has been completed, and the 
steam trains removed, so that at last it will 


be possible to obtain the improved train 
service on the Circle. The power station 
for this company is at Park Royal, and is 
equipped with eight 750-kilowatt, three- 
phase generators, each driven by a triple- 
expansion engine running at 250 revolu- 
tions per minute. There is, in addition, 
a storage battery charged by means of mo- 
tor-driven boosters, and an auxiliary plant 
of two 150-kilowatt, 660-volt, three-phase 
generators, the power from which is used 
for driving auxiliary machjnery in the 
plant. Steam at 200 pounds pressure per 
square inch and 150 degrees Fahrenheit 
superheat. is supplied from water-tube boil- 
ers. The steam pipe is of solid drawn 
steel tubing, arranged on the ring system 
in the engine room, and in duplicate in 
the boiler room. The main generators de- 
liver current at 6,600 volts, fifty cycles 
per second, which is transmitted by three- 
core, paper-insulated, lead-covered and ar- 
mored cables laid underground on the solid 
system. Power is transmitted to three 
substations, the furthest being five miles 
from the generating station. At these 
points the current is transformed by means 
of motor-generators to 630 volts, direct- 
current, at which pressure it 1s supplied to 
the third rail. There are eleven distribu-- 
ting centres where 6,600-volt current is 
transformed down to 110 and 220 volts 
for lighting purposes. At each of these 
centres there are two sets of three trans- 
formers, each set being capable of handling 
the maximum load. Current is supplied 
to and taken from the train by means of 
two conducting wires. The positive con- 
ductor is placed on one side, sixteen inches 
from the running rail and three inches 
higher. The negative rail is placed on 
the other side, twenty-eight and one-half 
inches from the running rail and one and 
one-half inches above it. These rails are 
of channel shape, and supported on cast- 
iron caps cemented into porcelain insula- 
tors attached by iron clips to the ties. The 
rails are not fastened to the insulators, but 
are free to move, so that the latter will 
not be broken by the strains due to the 
motion of the ties as a train passes. The 
conductor rails weigh 102.8 pounds per 
yard, and have a conductivity equal to fif- 
teen, with copper taken as 100. They are 
divided into sections of approximately the 
same length as the distance between sta- 
tions. — Abstracted from Engineering 
( London), June 15. 
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The Relative Proportion of Radium and 
Uranium in Radioactive Materials. 

Some time ago Messrs. E. Rutherford 
and B. B. Boltwood gave an account of 
measurements which had been made to 
determine the amount of radium present 
per gramme of uranium in natural min- 
erals. Previous experiments had shown 
that the amount of radium in a mineral 
was always proportional to its content ol 
uranium, and it was pointed out that the 
weight of radium present per gramme ot 
uranium was a constant of considerable 
practical and theoretical importance. The 
method adopted for the investigation de- 
pended on the preparation of a standard 
solution of radium bromide, and the 
amount of radium emanation formed in 
it was compared with that formed in a 
radioactive material containing a known 
quantity of uranium. Since the electrical 
comparison of the various amounts ot 
radium emanation can be made with con- 
siderable precision, the accuracy of the 
results was mainly dependent on the ex- 
actness with which the solution of radium 
taken as a standard had been prepared. 
This standard solution was prepared by 
Rutherford and Eve, the material used 
being taken from some stock crystals 
whose heat constant was known. The re- 
sult of the experiment was that the 
amount of radium corresponding to one 
gramme of uranium in a material should 
be 7.4 X 10—* grammes. Recently, how- 
ever, some experiments made by Eve in- 
dicated that the solution used for the 
above determination was in some way de- 
fective, and that the quantity of radium 
actually in solution was less than had 
been assumed to be present. It was found 
that a considerable portion of the radium 
had been deposited on the surface of the 
glass vessel in which the solution had 
been preserved. A new standard solution 
has since been prepared with the greatest 
care, using in this case as the solvent 
dilute hydrochloric acid. The previous 
standard had been prepared with pure 
water, The new solution was boiled vig- 
orously, and then allowed to stand for 
exactly four days, at which time the ema- 
nation which had accumulated was removed 
and transferred to an electroscope, and 
its activity measured. From these meas- 
urements it has been calculated that the 
quantity of radium associated with one 
gramme of uranium in a radioactive ma- 
terial is equal to approximately 3.8 X 
10— grammes. The new value is about 
one-half of the old. It follows from this 
figure that a ton of sixty per cent uranium 
ore will carry about 0.2 gramme of ra- 
dium, or 0.35 gramme of radium 
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bromide. These numbers are more nearly 
in accord with the quantities of radium 
extracted from the ores in actual prac- 
tice than were the previous figures.—.A b- 
stracted from the American Journal of 
Science (New Haven), July. 


a 


The Magnetic Survey of the North Pacific 
Ocean. 

Some preliminary results are given 
here by Dr. L. A. Bauer of the magnetic 
survey of the Pacific ocean which is being 
carried out by means of funds supplied 
by the Carnegie Institution, of Washing- 
ton, D. C. The author first dwells upon 
the necessity for this survey, pointing 
out that, except for the voyage of the 
British vessel, Challenger, this, the larg- 
est of the oceans, is practically a blank 
as regards our magnetic knowledge. All 
information known regarding it, except 
that mentioned, has been derived from 
observations made on or near the coast. 
Attention is further called to the fact that 
our magnetic charts are, in general, no 
better to-day than they were in 1845, for, 
although many magnetic surveys have 
been made, the charts are still completed 
by referring to old observations. The 
vessel selected for this survey was the 
brig, Galilee. She was altered somewhat 
to make her more suitable for the work, 
all the steel rigging being removed and 
replaced with Manila rope. A wooden 
bridge was erected fifteen feet above the 
deck, thus placing it twenty-five feet 
above all large bolts—far enough away to 
reduce the disturbance the latter might 
cause to a very small amount. The vessel 
is not entirely non-magnetic, but, from 
tests, it was found that the deviations 
caused by her were less than with any 
other vessel used for such surveys. She is 
132.4 feet long and has a displacement of 
600 tons. The first cruise was made in 
December last, observations being taken 
at various places on the shores around San 
Francisco. In this way the most suitable 
place for swinging the ship was deter- 
mined. During this work the vessel was 
swung by a tug, but after putting out to 
sca she was swung under sail. On ac- 
count of the delay caused by this method 
of working, a naphtha launch was added 
to her equipment later. After the first 
trip to San Diego the Galilee left for the 
Hawaiian Islands and made several com- 
plete circuits, covering a distance of over 
10,000 nautical miles. It was found that 
the instruments with which she was pro- 
vided could be used at sea with consider- 
able accuracy, the greatest trouble being 
due to fogs, which made it difficult to take 
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declination observations. Descriptions 
are given of the instruments employed in 
the survey and of the methods of using 
them. The general conclusions resulting 
from the work so far accomplished -are 
that on a vessel like the Galilee, with the 
small deviation coefficients encountered. 
at the positions of the various instru- 
ments, the measurements need not be 
much inferior to those made on land. The 
dip of the needle can be determined with- 
in five minutes of the absolute value, and 
the horizontal component of the earth’s 
magnetic force to about one part in 500. 
In a moderately rough sea the average 
results are not so accurate, but are still 
satisfactory. The data obtained are com- 
pared with the British Admiralty and the 
German Admiralty charts. They show 
that the British chart is, on the average, 
more correct than the German, though 


both charts show values too small for the 
eastern declination. The latest charts for 
lines of equal horizontal intensity give 
uniformly too high values, on an average 
about one part in twenty-five.—A bstracted 
from Terrestrial Magnetism and Atmos- 
phertc Electricity (Baltimore), June. 


Underground Telegraph Wires in 
England. 

A letter written recently by the British 
postmaster to the Association of Chambers 
of Commerce deals in the following way 
with the work of laying all telegraph trunk 
lines underground. Up to the present time 
the underground line between London and 
Glasgow has been completed. The spur 
line to Manchester has been continued 
through Bradford to Leeds, and, in the 
south, an underground line has been laid 
from London eastward as far as Chat- 
ham and westward as far as Slough. 
Thence a pipe has been carried as far as 
Reading, though the cable has not vet 
been placed. During the present year it 
is hoped that this pipe line will be ex- 
tended to Bristol, and that the cable will 
be carried as far as Chippenham. The 
department is carrying on the work of 
laying the wires underground as rapidly 
as possible, and has in contemplation ex- 
tending this underground system of cables 
to the landing places of important Atlan- 
tic and Mediterranean cables throughout 


Great Britain. 
— a 


Train Service via Simplon Tunnel. 

As a consequence of the opening of the 
Simplon tunnel in May, a train de lure 
is now run tri-weekly between England 
and Italy via Calais, Paris, Lausanne and 
Milan. Two day and two night express 
trains are also to be run between Paris 
and Milan through the tunnel. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


ORGANIZATION AND CONDUCT OF A NEW 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 
50,000 POPULATION AND 
UNDER. 


BY M. R. SEELMAN, JR.? 
(Concluded.) 


Here is a point that should be borne in 
mind: Never send out a piece of adver- 
tising matter without enclosing a return 
post card. A fundamental law of political 
economy is that man is a lazy animal and 
you want to make the path to your front 
door as easy and smooth as possible. Each 
different branch of the business should 
have its distinctive return post card, so 
if you send out a lighting circular you 
enclose a lighting post card; a sign cir- 
cular, a sign post card, and the same with 
power, fans, heating and refrigeration, if 
you go that far. Don’t make it a postal 
card ; that is expensive; but an attractively 
printed post card with your address and 
place for one cent stamp on one side and 
on the other a printed form referring to 
the matter in hand and space for the name 
and address of the sender. I have experi- 
mented as to the relative advertising valuo 
of the penny United States postal card and 
the plain post card for this return work, 
and find that while the cost is as six to one 
the latter is nearly as effective as tho 
former. This return post card method 
gives you a fair chance to estimate the 
interest your advertising is arousing and 
leads, if the advertising is right and other 
things being equal, to a continuous and 
often surprisingly large amount of new 
business. 

The system of doing the bulk of your 
advertising by mail distribution of circu- 
lars, booklets, ete., rather than through the 
newspapers is the best because you reach, 
if your campaign is rightly conducted, just 
the people you wish to reach and with the 
least waste of expensive publicity. Your 
list of prospects is a good list to work on 
and that can be supplemented by special 
lists for special purposes, as for instance. 
a sign list composed of present store cus- 
tomers and stores not yet using the service. 
but whom you hope some day to secure. 
Your sign proposition may be the entering 
wedge. 


Winner of the 3500) prize given by the Cooperative 
Electrical Development Association, Cleveland, chio. 


And this brings us now to another very 
important feature of and factor in a new 
business campaign, and that is the special 
propositions. 

And right here I want to say that if you 
want to get a big share of new business, 
vou have got to be liberal, you have got 
to go half way to meet the customer, you 
have got to be willing to spend a dollar 
to make two. 

A good many companies are ready to 
make extensions, even in cases where it 
takes quite some time to get back the origi- 
nal investment, not to mention a profit, yet 
they turn away haughtily from the propo- 
sition to supply a customer with some 
equipment which in a far shorter period 
pays for itself and gives a handsome return 
on the money invested. 

There’s the free sign proposition for in- 
stance; it has proven “good business” 
everywhere it has been tried, so far as I 
know. A panel sign costs you complete 
about $45; with overhead construction, 
customary in the city of 50,000 or less, to 
hang and connect the sign ought not to 
cost more than $25. Here's an investment 
of $70. Take 200 per cent of your invest- 
ment—$140—divide it in twenty-four 
parts and offer your customers free signs 
on a two-years’ guarantee of $6 a month. 
You are sure to get back the cost of the 
sign and installation well within the two 
years, even if the customer’s current bills 
do not run above the guarantee (which 
is unlikely). As a matter of fact you 
usually get back the actual cost, including 
the proportion of operating expense, 
within the first year and all the rest above 
percentage of operating work is “velvet,” 
especially as in fully ninety-five per cent of 
cases the customer keeps on using the sign 
far beyond the two vears of his contract. 
Not only this, but each sign you thus erect 
is a good advertisement for you and helps 


. bring another, besides being, as aforesaid, 


in many cases an opening wedge for other 
business with the customer, and you retain 
title to the sign; so that in case of the 
worst your loss must be small, as the sign 
with slight changes can usually be utilized 
for some other customer. 

With individual letter signs the return 
of the investment with profit is even more 
rapid than with the panel sign because thev 
use more current in proportion to their 


cost to you. When giving an expensive 
sign, however, care must be exercised as 
to the financial responsibility of the re- 
cipient. 

Still another advantage of the electric 
sign proposition is that it leads the mer- 
chant to realize the advertising value of 
electric light, so that he not only burrs 
his sign at night, but is likely to get in 
the habit of keeping his windows illumi- 
nated some hours after closing, and this 
again leads others to do the same. Such 
night lighting has a far-reaching effect 
in creating new business for the entire 
town, increasing the activity and energy 
of its life and materially assisting in its 
development. 

The sign is a good advertisement to the 
customer too and economical as well. Sup- 
pose it costs him $10 a month for lighting 
it. How much newspaper advertising 
could he buy for that amount? How many 
circulars can he print and distribute? Why, 
it would cost him that much to buy a 
thousand postal cards without the charge 
for printing and addressing them, while 
his sign, for $10, is brightly visible for 
three or four hours every night to every 
one who passes the store, giving it a dis- 
tinctive character and “burning his name 
into the public mind.” 

The town in which this free sign propo- 
sition will not “take,” if it is properly ad- 
vertised and pushed by the new business 
organization, must be dead indeed. 

Then there are the special lamp propo- 
sitions. There are doubtless many stores 
in the city in which we are hustling for 
new business, that are illuminated by the 
gas ares or Welsbachs, which we find it 
impossible to touch with the ordinary 
standard incandescent lamp proposition. 
ITere is where the Nernst lamp comes in, 
also the high-efficiency and meridian 
lamps. Each has its place. The Nernst 
is an attractive proposition to a customer. 
especially a lamp about three-glower size. 
It is highly attractive, even decorative, in 
appearance, gives a beautiful pearly white 
light and is in every way far superior to 
any gas lamp, being at the same time so 
efficient in wattage as to permit of free 
competition with gas. And from the sta- 
tion's standpoint it is not nearly so ex- 
pensive of maintenance as—from some re- 
ports—we might be led to believe. If our 


July 14, 1906 


friends who are out after new business 
will supply these lamps free with free 
glower renewals, even with free wiring and 
installation for outside lamps, they will 
find this proposition a potent factor in se- 
curing new and profitable customers, and 
the stores where you install the lamps out- 
side will most likely soon install them in- 
side at their own expense. The meridian 
and high-efficiency lamps can also be 
worked in the same way, either in direct- 
current districts or on overhead circuits, 
where the customer, having his choice, may 
select one of these types as preferable. 
The new decorative and highly efficient 
“arc? clusters that have recently been 
placed upon the market may be utilized to 
advantage where the customer is disposed 
to complain of the arc lamp, at arc lamp 
cost of operation. They give adequate il- 
lumination of fine quality at a very low 
cost. With these, as with signs and other 
lamps, don’t be afraid to go half way to 
meet your customer. 

A method of getting one class of new 
business which has worked well in at least 
one large city, but which might or might 
not be applicable to the city of 50,000 or 
less, can be utilized with the drug stores. 

Here hours of burning are long and the 
average drug store may not be able to af- 
ford the average rate for the average in- 
stallation. Still you can not cut rates for 
him and be consistent. Get up an at- 
tractive advertising bulletin stand of wood 
and iron that will cost you about $15, with 
a frame in the top portion for a placard 
and beneath this pockets for bulletins and 
other advertising matter. Then make an 
arrangement with the druggist now using 
gas that in consideration of his permitting 
you to keep your advertising stand in a 
prominent place in his store you will pay 
him a sum, which subtracted from the bills 
at regular rates for lighting his store by 
electricity will make such illumination eco- 
nomical for him. The placards, bulletins, 
circulars, etc., are changed once a month. 
It is good advertising for the central sta- 
tion too, because as a rule the right kind 
of people deal in drug stores and while 
awaiting the compounding of prescriptione 
have time to read your advertising, which 
is placed where they can not help but 
see it. 

One way to get at a gas-illuminated store 
is to offer to draw, gratis, plans for the 
electric illumination of the store which 
will provide a lighting far superior to 
gas, adding materially to the attractive- 
ness of the establishment at a price little. 
if any, heavier than the storekeeper has 
been paying for an inferior illuminant. 

This can be done by selecting the right 
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kind of lamps and glassware and arranging 
them to advantage. One of your canvass- 
ers could easily be educated to do this 
class of work. Once the plans are drawn. 
the storekeeper is very apt to become suf- 
ficiently interested to wire up and sign a 
contract. 

Now as to residences and new buildings. 
In the average town of 50,000 there will be 
found about six architects, in the town of 
25,000, three. One of the first acts our 


new general agent must do is to set himself - 


to get acquainted with these architects, 
not alone in a business way, but, if pos- 
sible, socially, so that a feeling of friendli- 
ness may spring up between them. Let 
him join their clubs, take them out to 
dinner, etc. After this “entente cordiale” 
has been established, our general agent is 
in a position to know from the start what 
is taking place in the line of erecting new 
structures and he is less likely to be called 
upon to continually fight the installation 
of isolated plants. Get the architects on 
your side. 

Then, of course, the building permits 
must be followed up closely. Let no guilty 
man escape. Every new building must be 
wired, and the way to do this is to see the 
builder the day his permit is issued (be- 
fore, if possible) and to follow him right 
up until the business is done. The same 
with permits for alterations. When the 
owner is about to make alterations in his 
home or store, that is the psychological 
moment to approach him about installing 
an electric illumination on the premises. 
These are new business pointers that can 
not be neglected. 

A far stiffer proposition than the new 
residence is the unwired old one, and yet 
there are doubtless hundreds of these— 
even in a city of 50,000—which if wired 
would yield a fair and certain revenue. 
How to get them wired is the problem. 
Your advertising helps by bringing the 
householder to a realization of the many 
advantages and conveniences of an elec- 
tric service. Then it is a good plan for 
your canvasser to call in the daytime, get 
the “lady of the house” on his side and 
then make an appointment for evening 
after supper, when the householder is like- 
ly to be in the right frame of mind and 
the canvasser can meet wife (already pre- 
disposed in his favor) and husband to- 
gether. May and June are especially good 
months to canvass residences in, because 
families who are out of town in July and 
August can arrange to have the wiring 
done in their absence, saving them some 
inconvenience. 

But there are householders who would 
like to have an electric illumination who 
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do not fecl that they can afford to pay out 
the cost of wiring ina lump sum. If these 
be reputable citizens let the company help 
them out by financing the deal, the money 
to be repaid within a year in monthly in- 
stalments. If this wiring would cost $200 
to $250 and that is more than the house- 
holder wants to spend, suggest to him that 
he wire his living rooms—dining room, 
kitchen, cellar, back parlor, parlor and 
lower halls, which can be done within $100. 
including fixtures. 

The above refers to cases where the ten- 
ant is also the owner. Where he is not 
the owner the difficulties multiply. Here 
is a plan or scheme that might prove eff- 
cacious under the latter circumstance and 
is worth while trying where neither land- 
lord nor tenant is willing to pay the com- 
plete cost of wiring. Approach the ten- 
ant and tell him that you can appreciate 
the fact that he is unwilling to spend from 
$100 to $250 in improving somebody 
else’s property, but that it certainly is 
worth something to him and his family to 
enjoy the comforts, conveniences and ele- 
gancies of an electric service. Then make 
this proposition to him: if he will see 
his landlord and get the landlord to pay 
one-third the cost of wiring, and he (the 
tenant) will pay another third, the com- 
pany will pay the remaining third of the 
bill. This ought to be an attractive and 
paying proposition for landlord, tenant and 
company. 

You can secure residence lighting, also, 
planning on paper an appropriate illumi- 
nation for some particular home and inter- 
esting the resident in these plans. It is a 
case of being alive and hustling. 

In pushing electric heating and cooking 
devices some companies have acted in co- 
operation with the department stores. 
From personal experience, I should say it 
is better for us to go it alone and let the 
department store do the same. Our stand- 
points and purposes are widely different. 
The store sells the appliance for the profit 
in the sale and the profit must be a large 
one, for sales are necessarily limited in 
number. ‘The central station’s object is 
not to make a profit on the sale, but to get 
the appliance on the system where it will 
use current. For a Genera] Electric six- 
pound iron, for instance, the store charges 
$4; the iron cost the central station 
about $2.85 and the latter is glad to sell 
it for $3 if an arrangement with the 
store does not tie its hands; and you can 
sell four irons at $3 to one iron at $4. 

The method which has been most suc- 
cessful in placing irons is to send them out 
on trial, putting one in every house 
equipped for an electric service. In the 
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city of 50,000 or less, I would advise either 
using one of your canvassers for this pur- 
pose throughout the city, or else making 
each canvasser take care of his own dis- 
trict in this respect. load the irons in 
, an auto, and when leaving each iron for a 
trial of from thirty days to three months, 
have the canvasser give a little selling talk 
and leave a neat circular calling atten- 
tion to its many advantages. Also let 
him leave a postal card addressed to the 
company, explaining that it is possible, 
though not probable, in first using the iron 
that some trifling trouble may be expe- 
rienced, in which case, tell the customer 
not to condemn the iron but to send the 
postal card, when the company’s repre- 
sentative will call and straighten out the 
kinks. The iron is all right and if fol- 
lowed up in this way is bound to prove a 
boon to the housewife and a source of reve- 
nue to the company. 

As a matter of fact, these irons could 
be given away with profit by the central 
station. They cost, say, $3, and bring in 
a revenue, which begins the minute they 
are placed on the system, of about $1 
a month. In three months the first outlay 
is returned, in six months the iron is com- 
pletely paid for out of the profits, and be- 
comes from that time a constant agent of 
profitable income. And it is day load, too. 
In those cities where you may fail in se- 
curing the $3 for the irons—give them 
away. 

Other heating and cooking devices are 
not so valuable to the central station as the 
iron, but they all have their place in popu- 
larizing current. You have your display 
of them in your showroom. Get up a 
“demonstration.” Hire an attractive young 
lady to do the cooking and send out invi- 
tations to your customers. Give them 
something dainty to eat aud a small sou- 
venir of the occasion. Have your adver- 
tising and your men follow this up and 
you will sell a sufficient number of ap- 
pliances to make it pay. 

The use of electric fans can be increased 
by judicious advertising and canvassing ; 
and if you are not afraid of complications 
with contractors and supply dealers, by 
selling them at a low figure—a price ap- 
proximately cost. If you have considerable 
surplus supply, rent them out for the sum- 
mer months. 

I have purposely kept the subject of 
increasing the power business to the last. 
because it is at once, being primarily day 
load, of the utmost importance to the cen- 
tral station, and at the same time ordi- 
narily the most difficult to secure. 

First of all, let me say that while it is 
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possible to secure lighting business at a 
higher price than is paid for other illumi- 
nants, because of superiority and also be- 
cause average installations are of such sizc 
that isolated generating plants are imprac- 
ticable, to get any large slice of new power 
business, your price has got to be right. 
for even if you can go into a factory and 
demonstrate how by cutting out friction 
load you can largely reduce the energy re- 
quired to turn the wheels, if your rate for 


` current is too high there is nothing to pre- 


vent the mill owner from taking advantage 
of your trip, eliminating much belting and 
shafts, installing motors and putting in 
his own dynamo. 

Power business is such good business 
that special effort to get it is well worth 
while. If within the limits of possibility 
make your rate right to begin with. 

It is more difficult to secure a good 
power canvasser than the other kind. If 
your general agent is enough of a tech- 
nician and sufficiently familiar with power 
problems to handle this end of the busi- 
ness, that is a tremendous help. If not, 
and there is much power business in your 
town, then, in addition to your other can- 
vassers, you will have to hire a power ex- 
pert. , 
The way to get power business is to 
get it. There must be energy, enterprise 
and indomitable tenacity on the part of 
your power man, backed up, on the part 
of the company, by a readiness to help and 
a willingness to be liberal. I know a gen- 
eral agent, who is also a power man in a 
manufacturing city of 25,000 inhabitants, 
who has got a big load of new power busi- 
ness for his company by use of the quali- 
ties I have mentioned. He goes into a 
factory, indicates, at the company’s ex- 
pense, the engines in use, figures out the 
energy saving he can effect by the use of 
motors, installed to the best advantage, 
finds out what its coal and water cost 
the factory, and has been enabled more 
than once to go in and win on a guarantee 
not to exceed for expense of operation these 
coal and water charges, getting eventually 
from four to six cents for the current. If 
the factory owners balk at the expense of 
motors, he offers to buy them and receive 
payment in instalments. If installation 
is going to interfere with the needed oper- 
ation of machinery, he agrees to install the 
motors at night, on Sundays and holi- 
days. That man has got ginger, and he 
does the business. He is now running not 
so very far away from that ideal con- 
dition where peak is nearly uniform for at 
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least twelve hours per day. This man’s 
example is a good one to follow. 

There is one matter that your general 
agent and canvassers must not lose sight 
of. In the natural desire for new busi- 
ness, do not overlook or neglect old busi- 
ness. 

As soon as the canvasser has signed up a 
customer the tendency is to quit him and 
pass by on the other side of the street. 
This must be avoided. The customer 
ought to be frequently visited by the man 
who took his contract, cementing an ac- 
quaintance, ascertaining and attending to 
his wants, and what is of the utmost im- 
portance in more ways than one, retaining 
his good will. If the customer has a com- 
plaint, it is better to relieve him of it than 
to let it rankle in his chest, and the com- 
plaint may be of something readily reme- 
died. Besides, the customer may desire 
to add to his installation. Actually the 
old customers ought to constitute one of 
the most fruitful fields for new business. 
Don’t neglect them. 

The organization for getting new busi- 
ness outlined in the foregoing has the ad- 
vantage of being elastic. If you require 
fewer canvassers than you at first figured 
upon, it is easy enough to lop them off; 
if you need more, to get them. I be- 
lieve that if the ideas and plans of action 
suggested or described in this paper are 
followed with a reasonable degree of faith- 
fulness and a proper adaptation to the pe- 
culiarities and exigencies of the particular 
central station making the trial, the result 
will be such a large volume of new busi- 
ness that, besides more canvassers within 
a year, you will require three additional 
members of your commercial staff, as fol- 
lows: | 

A man to take hold of contracts as soon 
as they are signed and follow them up 
until connection is accomplished. 

A secretary or assistant to the general 
agent, who shall attend to the mass of 
correspondence, and fulfil the office func- 
tion of the general agent while he is en- 
gaged on the outside on new business 
propositions. 

A record and filing clerk to handle the 
reports of canvassers, make out orders, and 
assume systematic charge of the papers 
and records of the department. 


Erratum.—In the preceding section of 
this article, page twenty-seven, second 
column, six lines from the bottom, the 
clause reading “at other times using ad- 
vertisement each weck in dailies,” should 
read “at other times using advertisement 
each week in weekly papers and about 
three times a week in dailies.” 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Hubbell Candelabra Socket. 


The accompanying illustration shows 
the new candelabra socket manufactured 
by Harvey Hubbell, Incorporated, Bridge- 
port, Ct. No switch arm is needed when 
this socket is used. The standard length 
of chain on each socket is three inches. 
The sockets may be furnished, however, 
with chains of any length to suit require- 
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ments. This socket is very carefully con- 
structed, having in mind the strains which 
are put upon the shell and the contact 
mechanism by reason of the pull on the 
cord. There is ample space between the 
contacts, the insulation has been very care- 
fully worked out, and the socket is built 
rigidly and makes a very handsome ap- 
pearance. 


> 
A New Water-Wheel Governor 
The speed regulation obtainable witl: 
the relay valve form of control, and the 
popularity of the type N vertical governor 
for water-wheel plants has led the Lom- 
bard Governor Company, of Ashland, 
Mass., to design a class of vertical govern- 
ors having the same relay valve mechan- 
ism as the type N, differing from that ma- 
chine principally in the relative position 


of the terminal shaft and main hydraulic 


cylinder. 

These new governors are designated 
Type Q, the accompanying illustration 
showing the general appearance of the 
governor. At the present time they are 
made in two standard sizes, Q-6 develop- 
ing 6,700 foot-pounds and Q-714, 10,000 
foot-pounds, being so much smaller than 
the Type N, which has a capacity of 31,- 
000 foot-pounds, it is found desirable to 
put the terminal shaft near the ground 
with the power cylinder above. Maximum 
stability is thus obtained, while the con- 
trolling mechanism is brought to the most 
convenient height. 

In Type Q governors, the hydraulic cyl- 


inder is cast of hard dense iron in one 
piece with the valve chamber and the sup- 
port for the centrifugal balls. The base 
frame has the shaft bearings cast integral, 
so that the heavy stresses which are trans- 
mitted can not possibly cause displacement 
of any parts. The piston rod is drawn 
steel, the rack is forged and cut from 
open-hearth steel and the rack gear is cut 
from a solid steel bar. The terminal shaft 
is ground and has the rack gear shrunk 
on by heat. All relay and regulating valves 
have renewable parts of hardened steel. 
The centrifugal and anti-racing mechan- 
isms are of standard form, with latest 
improvements. The hand-wheel device is 
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also of regular design, having a sim- 
ple disconnecting clutch for the termina] 
shaft. 

The sensitiveness of the governor may be 
increased or diminished at will, while it is 
in operation, by moving the micrometer 
cap of the regulating valve. The maxi- 
mum speed of motion of the turbine gatcs 
may be varied through a wide range by the 
relay valve adjustment. 

When safety permits, the Type Q govern- 
or may be adjusted to completely open or 
close the turbine gates within one second. 


Much slower action is easily obtainable: 
but it should be generally known that 
where hydraulic conditions permit, the 
speed regulation will be better in propor- 
tion as the governor moves quicker. 

Type Q governors are provided with in- 
dependent oil pumps of simple and re- 
liable construction. These have cup- 
leather pistons which are very durable and 
may be renewed at slight expense. The 
valves and seats are of hardened steel. 
The tanks which are furnished are vertical 
and made of drawn steel. They are com- 
pound, containing a vacuum compartment 
above and a space for pressure below. Each 
governor has one of these tanks. 
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The “ G. V.” Pipe Cap. 


The accompanying illustration shows 
the “G. V.” pipe cap, manufactured by 
Gillette, Vibber & Company, New Lon- 
don, Ct. This cap is adaptable for cov- 
ering the outdoor end of service pipe car- 


“G. V.” Pipe Cap. 


rying any number of electrical wires. The 
caps are carried in stock from one-half to 
three inches, and may be used with either 
threaded or plain pipes. They are heavily 
galvanized to prevent corrosion, and are 
easily adapted to every condition. 


m. 


Effect of Load - Factor on Fuel 
Consumption of Diesel Engines. 
The curves on the accompanying dia- 

gram were plotted from data obtained 
from Diesel oil engine plants in regular 

operation covering a period of some . 

months. They are of interest as showing 
the manner in which the fuel consumption 

(and therefore the cost of power) varies 

in remarkably close relation to the load- 

factor. : 

One characteristic of the ideal engine 
would be to have the cost per brake-horsc- 
power-hour constant at all loads. If this 
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could be obtained the curve plotted from 
the data would be a horizontal, straight 
line. 

In the combustion engine in which gas 
or vaporized oil is mixed with air and the 
mixture compressed and exploded, econ- 
omy depends on a correct proportioning 
of the gas used with the air and the uni- 
form compression of the mixture. The 
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Fra. 1.— EFFECT oF LOAD-FACTORS ON DIEREL 
ENGINE ECONOMIZER. 


allowable range of these proportions is 
very small for a given gas or oil. Should 
too much gas be admitted there will be 
insufficient oxygen present to support com- 
plete combustion and unburned gases will 
be exhausted and carbon deposited. If, 
on the other hand, too little gas is ad- 
mitted the mixture will cease to be in- 
flammable. And again, if governing be 
effected by varying the quantity of the 
mixture the compression will vary con- 
siderably, with great variation and loss of 
cconomy on light loads. It is evident, then, 
that a considerable increase in fuel con- 
sumption per horse-power-hour will be 
noted as the load-factor is decreased in 
combustion engines which govern by varv- 
ing either the quality or quantity of the 
mixture. 

The Diesel oil engine operates on prin- 
ciples which make possible the economy 
revealed by the fuel consumption and 
Joad-factor curve shown in Fig. 1. It 
operates on the four-stroke cycle principle, 
having one motor, or impulse, stroke in 
every four. Its cycle differs from the Otto, 
or common gas engine cycle, in that on the 
first, or admission, stroke the piston draws 
in a full cylinder of pure air instead of 
air and gas or vaporized oil. During the 
second stroke this pure air is compressed 
to such a high point that the temperature, 
due to compression, is sufficient to ignite 
any liquid fuel injected into it. This 
does away with all igniter systems. 

At the end of the second stroke a charge 
of crude or fuel oil, distillates or even 
water-gas tar in a finely atomized state is 
injected into the intensely heated air, by 
a jet of highly compressed air from an 
auxiliary reservoir. The third, or power, 
stroke is taken up with the gradual burn- 
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ing of the fuel as fast as it enters the com- 
bustion chamber, and the expansion of the 
burned gases; while the fourth, or exhaust, 
stroke scavenges the cylinder. 

The governor does not act to control 
the quality or quantity of a mixture, but 
acts on the oil pump of each cylinder, 
regulating the amount of oil injected into 
the cylinder at each power stroke. The 
supply of oxygen, even on full load, is 
more than sufficient to ensure complete 
combustion, thus preventing any loss of 
unburned fuel and the deposit of carbon 
on the cylinder or piston. 

It will be noticed by reference to the 
curves that the fuel consumption and cost 
per horse-power-hour is low at full load, 
with a slight increase as the load-factor 
decreases. The curve not having any prac- 
tical significance below a load-factor of 
about ten per cent, it was not extended 
beyond this point. The explanation of 
this economy may be found by reference 
to Fig. 2, which is a typical indicator 
card taken from a Diesel engine. 


Fro. 2.—TYPICAL INDICATOR FOR DIESEL 
ENGINE. 


It will be noted that the card resem- 
bles closely the ideal Carnot evcle. The 
compression starts on an isothermal—a 
line of constant temperature—following 
an adiabatic (a line of no transmission 
or reception of heat) at the higher press- 
ures. What corresponds to the admission 
line of a steam engine is seen to be hori- 
zontal or slightly falling with no increase 
in pressure or temperature. It is there- 
fore practically an isothermal. The ex- 
pansion of the gases then follows, without 
addition of heat, in an almost perfect 
adiabatic. Thus virtually all the work 
stored in compression is given out on the 
power stroke with a minimum loss of 
heat to the cylinder walls and a minimum 
of internal friction. 

As to speed regulations the Diesel en- 
gine is excellent, as the pistons receive 
no sudden impulses, back-firing is im- 
possible, and the three cranks acting at 
angles of 120 degrees with each other 
maintain a constant torque on the crank- 
shaft. It may be of interest to note that 
in several recent large installations Diesel 
oil engines are running alternators in 
parallel. 

These engines are made by the Ameri- 
can Diesel Engine Company, Indianapolis, 


Ind. 
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Yale & Towne Portable Electric 
Hoists. 

Probably in no direction in the work of 
handling material has greater progress 
been made than in the design and con- 
struction of mechanical apparatus for 
eliminating large forces of laborers in 
transporting material from place to place. 
Particularly in warehouses and on wharves 
the portable electric hoist has achieved a 
remarkable development. The substitution 
of power for hand work is productive of 
very great economy, and because of the 
moderate investment of capital required, 
the low cost of operating and the facility 
for adaptation to existing conditions, the 
electric hoist is rapidly gaining in popu- 
larity. 

When used in conjunction with a trol- 
ley, and on a system of tracks and switches, 
the uses to which the electric hoist may be 
put are almost numberless. The trolleys 
may be moved by pulling on the load, or 
where the load is considerable, the trolley 
can be furnished with gearing actuated bv 
a hand chain. For longer distances the 
motor-driven trolley effects as great econ- 
omy in horizontal transportation as does 
the electric hoist in vertical. An electric 
hoist equipped with a motor-driven trol- 
ley running on a system of tracks and 
switches, and with or without a simple 
cage for the operator, can be used to ad- 
vantage in many places. As costly ma- 
chinery and the lives of operators fre- 
quently depend upon the integrity of a 
hoist, the utmost care should be used in 
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Fia. 1.—SWIVEL FoR ELECTRIC Florist. 


designing it. With the Yale & Towne elec- 
trie hoist, attention has been given to 
every part of the apparatus to ensure 
proper distribution of strains. Tensile 
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strains on cast metal have been carefully 
avoided. 

All parts are made to gauge, thus se- 
curing complete interchangeability, and 
all electrical parts are tested to 2,200 volts. 

The load is taken on wire rope of tough 
steel, wound on grooved drums of large 
size. 

The Yale & Towne electric hoist will 
swivel a full turn in either direction, but 
where it is necessary for the hoist to 
swivel continuously, turntable collector 
rings can be supplied, as is shown in 
Fig. 1. The terminals pass into the top 
hook, and thence to insulated rings, as 
shown in the illustration. The hoist is 
equipped with either a plain controller 
having two speeds, and suitable for the ma- 
jority of uses, or with a foundry controller 
for five speeds, and used where delicate 
handling of the load is necessary. 

Pendant rods are generally supplied for 
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Fic. 2—Sonznor Brake FOR ELECTRIC Hoist. 


operating the controller on all hoists up to 
and including fifteen-foot lifts. On higher 
lifts pendant cords are adopted. 

The rod is telescoping, universal-jointed, 
Swings in all directions, has a jointed T- 
handle to prevent catching on obstructions, 
and enables accurate handling of the load. 
The rod may be manipulated with one 
hand. The pendant cords are used where 
the hoist ig required to traverse the length 
of the works over high obstructions. 

The solenoid brake is shown in Fig. 2. 
By means of the solenoid brake, hoists can 
be controlled from a distant point, permit- 
ting the controller to be detached and 
mounted independently of the hoist at any 
convenient place. 
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ELECTRICAL REVIEW 


A special feature of the Yale & Towne 
electric hoist is its single-point suspension. 
Hanging over a single hook, swiveling on 
ball bearings, it will swing in line with 
the direction of its lift. Its radius of 
action is thus increased. 

Fig. 3 shows the hoist fitted with a chain 
in place of a wire rope. This type is de- 
sirable when the bottom block is exposed to 
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much heat. As the chain is not wound 
on the drum like the rope, the height of 
the lift which this type of hoist can make 


is not limited. 
The main office of the Yale & Towne 


company is 9-15 Murray street, New York 
city. 
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New Outdoor Lighting Specialties. 


The Ajax Line Material Company, Chi- 


cago, Ill., has been organized by Albert 
Scheible to design and manufacture an im- 
proved line of outdoor lighting specialties. 
Associated with him as secretary and treas- 
urer of the company is John F. Turner, 
president and treasurer of the Sanitary 


Feather Company. 
The president of the new company, Al- 


TO 


bert Scheible, graduated at the head of the 
original class at the Chicago Manual 
Training School. He took honors at Pur- 
due University, and received a degree from 
Cornell. He spent a year at Cleveland as 
assistant to the superintendent of the Swan 
Lamp Manufacturing Company, and 
joined forces with George Cutter in Chi- 
cago in May, 1890, taking charge of the 
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Fic. 3.—ELectricRHorst FITTED WITH CHAIN. 


company’s advertising, including devices 
for outdoor lighting, the prospects of which 
so impressed Mr. Scheible that he made 
this part of the general line his especial 
study, ultimately developing many in- 
genious and practical ideas in this direc- 
tion. When the George Cutter Company 
was organized, Mr. Scheible was made sec- 
retary and treasurer, which position he 
held until he sold his interest a few months 
ago. The Ajax Line Material Company 
has leased an entire floor of the building 
at 12 and 14 South Jefferson street, where 
it will manufacture improved forms of 
outdoor lighting specialties originally de- 
signed by Mr. Scheible, together with the 
new types which are being brought out un- 
der his own patents. 
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Electrical Machinery in South 
America. 


The growing use of electrical ma- 
chinery in South America is illustrated in 
the following notes. The Empresa Elec- 
trica de Santa Rosa, Peru, which already 
operates a large generating station on the 
River Rimac, is extending its service to 
such a degree that an additional power- 
house is necessary. This will be operated 
in parallel with the present station. The 
equipment for the new station has been 
ordered from the General Electric Com- 
pany, Schenectady, N. Y. It includes 
two three-phase, sixty-cycle, revolving- 
field, alternating-current generators, each 
rated at 1,200 kilowatts and operating at 
2,300 volts. The generator voltage will 
be stepped up in three 750-kilowatt wa- 
_ter-cooled transformers to 33,500 volts, 
and transmitted to a substation where dis- 


tribution will be made from water-cooled ` 


step-down transformers at 2,300 volts. 
The order also includes switchboards and 
auxiliary apparatus. 

In Brazil the Sao Paulo Tramway, 
Light and Power Company is also making 
additions to its present equipment. At 


the generating station another General ~ 


Electric three-phase, revolving-field, 2,000- 
kilowatt, 2,300-volt generator is about to 
be installed with necessary switchboards 
for the operation of the new machine. In 
addition, the equipment will be increased 
by three sixty-cycle, 666-kilowatt, 24,000/- 
2,000-volt transformers and three sixty- 
cycle, 666-kilowatt, 20,000/2,300-volt 
transformers of the same type. The rail- 
way equipment is being increased by ten 
double-motor car equipments, and one 
four-motor equipment. This machinery 
also has been ordered from the General 
Electric Company. 

Another interesting installation about 
to be made in Peru is at the mines of 
the Inca Mining Company. The location 
of the properties of this concern makes 
transportation very difficult, and all ma- 
terial has to be packed up the mountain 
trails on mules. The electrical equipment 
includes a General Electric three-phase, 
200-kilowatt, 6,600-volt alternating-cur- 
rent generator of the revolving field type. 
In addition, there will be four sixty-seven- 
kilowatt transformers as well as several 
induction motors for hoisting work and 
the necessary switchboards, also furnished 
by the same company. In order to facili- 
tate transportation all the apparatus will 
be constructed in parts, none of which will 
weigh over 350 pounds, except the alter- 
nator shaft. The work of assembling the 
machinery will be done at the mines. 


ELECTRICAL REVIEW 
“ Keough ” Cord-Grips. 


The accompanying illustrations show 
two cord-grips made by Keough Brothers 
& Company, 79 North street, Boston, Mass. 
Fig. 1 shows the cord-grip handle for use 
with reenforced cord and for a one-eighth- 


Fic. 1.—Corp-Griep HANDLE. 


inch socket. This is strongly built, and 
the grip holds the cord so that there is no 
chance of its being pulled away from 
the terminals. Fig. 2 illustrates the cord- 
grip for use with show-windows or reen- 


Fie. 2.—“Kreoucnh” Corp-Gar. 


forced cord. This grip also permits a one- 
eighth-inch socket to be used with the 
largest size of cord. 

The method of gripping the cord is 
clearly shown in the illustrations. It is 
accomplished by means of a ball placed in 
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a somewhat tapering receptacle. In this 
way both strands of the cord are tightly 
held, and there is no danger of cutting 
or piercing the insulation. Although the 
device attaches to small sockets, any size 
of cord may be used, and all will be held 
equally secure. It does away with the 
somewhat undesirable practice of tying 
a knot in the cord in order to remove the 
strain from the terminal screws. More- 
over, if this cord-grip be adopted,. the con- 
tractor is not.compelled to carry two sizes 
of sockets in stock, for the one fixture 
permits the use of large and small cords. 


———-—_9 <> oe 


Second Annual Conference of the 
Franklin Electric Manufacturing 
Company. 

The Franklin Electric Manufacturing 
Company, Hartford, Ct., held the second 
annual conference of its manufacturing 
and sales departments during the week 
beginning June 25. On Monday an en- 
joyable smoker was held at 8.30 in the 
evening. Tuesday morning and afternoon 
were given up to conferences at the fac- 
tory, the evening to an excursion to Hart- 
ford Luna Park. Wednesday morning 


was taken up in conference, and the after- 


noon by the annual baseball game. Thurs- 
day conferences were held in the morning 
and in the afternoon. In the evening 
the annual dinner was given at the Farm- 
ington Country Club. An excellent menu 
had been provided, and practically all the 
officers and representatives of the com- 
pany attended. The final conference was 
held on Friday morning. In the after- 
noon a party left for New York by boat 
and spent Saturday at Manhattan Beach. 
The Franklin company has found that 
a great deal of good was accomplished at 
the conference held last vear, and judging 
from the success of the present one, antici- 
pates still more benefit. | 


Production of Asbestos in 1905. 


A bulletin from the United States Geo- 
logical Survey states that the output of 
asbestos in the United States for 1905 was 
3,109 short tons, valued at $42,975. This 
exceeds the production of any previous 
year, both in tonnage and value, and rep- 
resents an increase of more than 100 per 
cent in quantity and of about sixty-seveu 
per cent in value over the output fer 
1904. Georgia, Virginia and Massachu- 
setts produced 2,995 tons of this material, 
the remainder coming from California, 
Michigan and Wyoming. The increased 
output was due principally to Georgia 
and Virginia. 
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A New Line of Stanley-G. I. Arc 
Lamps. 

A new line of arc lamps has been put 
upon the market by the Stanley-G. I. Elec- 
tric Manufacturing Company, Pittsfield, 
Mass. These lamps were designed some 
time ago, and several thousands of them 
have been in service for about a year, so 
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Fic. 1.—Ourpoor Tyre “K” Lamp. 1s 


that the good qualities of the design are 
now known. This line, which is desig- 
nated as the type “K,” includes direct 
lamps for voltages from 100 to 125, and 
from 200 to 250. 

The general appearance of the lamps 
is shown in the accompanying illustra- 
tion (Fig. 1), which is from a photo- 
graph of a lamp designed for outside use. 
In this particular lamp a great deal of 
attention has been paid to the selection of 
the glassware, and the combination shown 
includes an opal inner globe surrounded 
by a clear outer globe, and the latter sur- 
mounted by an enameled reflector, which 
has been found to give excellent distribu- 
tion of the light. When the lamp is used 
for interior lighting this reflector may be 
removed and the clear outer globe re- 
placed by an opal outer, which gives a 
verv soft, pleasant light. All of these 
globes and reflectors have been carefully 
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designed, with a view to obtaining the 
most effective distribution of light, for 
upon this factor depend largely the satis- 
factory results of any system of illumina- 
tion. 

The shells of these lamps are made of 
either copper or steel, and are given a 
number of finishes. The copper shells 
are either mottled or 
oxidized black, and 
the steel shells are 
furnished either with 
a dull or bright black 
enamel, or with the 
two copper finishes, 
the last two being ob- 


x e tained by electroplat- 


ing upon steel. The 
company, however, 
recommends that cop- 
per shells be used for 
lamps intended for 
outdoor service. The 
tops of the lamps are 
made from one-eighth- 
inch thick, cold rolled 
sheet steel, finished in 
dull black. When 
copper shells are used 
a ring covers the top, 
making the finish 
match the shell. 

Fig. 2 shows the 
simplicity of the type 
“K-31” lamp, the 
style employed for 
multiple dárect-cur- 
rent systems. It will 
be noted that there 
no inflammable 

material employed 
here. The insulation of the flexible 
leads is formed of glass beads, and the 
resistances, which are four in number, 
are wound on porcelain. The design 
of this lamp makes the centre tube un- 
necessary, and only one lead is required. 
A simple and reliable clutch is employed, 
and all parts are designed to be easily re- 
placed. The resistances can be taken out 
separately or in sets and replaced by new 
ones in a few moments. All that is re- 
quired is the removal of two clips. The 
regulating magnet is wound with specially 
treated wire, rendering it practically inde- 
structible. | 

The lamp just described is intended for 
five amperes and any voltage from 100 
to 125. The style “K-41,” which resem- 
bles closely the one just described, has 
five resistance coils, and can be adjusted 
to any current value ranging from three 
to six amperes, and any voltage from 100 


from 200 to 250. 


TY 


to 125. A third style, designated as 
“K-22,” is identical in mechanical con- 
struction with the regular direct-current, 
110-volt, type “K-31” lamp, but it is pro- 
vided with six resistance bobbins, en- 
abling it to be used on any line voltage 
Adjustment is easily 
made by means of movable clips on the 


Fic. 2.—SHOWING MECHANISM “K-31” LAMP. 


bobbins. In this lamp the magnet spool 
also can be removed easily and replaced 
by one intended for 110 volts, thus con- 
verting it into a type “K-31” lamp. 
———_ -al 
The Importation of Asbestos. 
The importation of asbestos into this 
country increased in 1905. In value it 
amounted to $845,479, as compared with 
$751,862 in 1904. Most of this asbestos 
is imported from Canada, as this coun- 
trv takes approximately two-thirds of the 
Canadian output. In 1905 Canada pro- 
duced 50,670 tons. This was valued at 
$1,486,359. The principal countries for 
producing asbestos, in addition to that 
mentioned, are Italy, Russia, Australia 
and South Africa. 
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DOMESTIC AND EXPORT. 


LARGE BOND ISSUE—The New Castle & Harmony Street Rail- 
way, Company, which proposes to build a road from Pittsburg to 
New Castle, Pa., via the Ohio river, has arranged for a bond issue 
of $3,500,000 with the Union Trust Company, of Pittsburg, as trus- 
tee. The latter company will also underwrite the issue. . 


POWER COMPANY CHANGES HANDS—The International 
Power and Transmission Company, of Niagara Falls, capitalized at 
$2,000,000, has passed into the hands of Lockport capitalists. The 
company was organized by S. P. Franchot, J. S. Simmons, F. J. 
Brown, James H. Lynch and Findlay & Tower, and was later ac- 
quired by the Niagara, Lockport & Ontario Power Company. 


NEW POWER COMPANY FOR LOCKPORT, N. Y.—The formal 
transfer of the heating plant of the American District Steam Com- 
pany, Lockport, N. Y., to the Economy Light, Fuel and Power Com- 
pany has been made, and the latter company is now actively engaged 
in getting ready to supply Lockport with electricity by October 1, 
for lighting and power purposes. Workmen are engaged in razing 
the old machine shop and boiler-house of the steam company, and 
a new plant will be constructed, entirely of steel and brick. 


NEW ST. LAWRENCE POWER PLANT PROPOSED—H. H. 
Warren, of Massena, N. Y., and Smith L. Dawley, of Ogdensburg, 
have made application for permission to construct a power canal 
in Long Sault channel in the St. Lawrence river. It is planned to 
develop a maximum of 25,000 horse-power, which would necessitate 
the building of a dyke along the northerly shore of Long Sault 
island. The estimated cost of the system is $1,500,000. A meeting 
will be held in Toronto on July 24, when the International 
Waterways Commission will consider the matter. 


POTOMAC ELECTRIC POWER COMPANY FILES DEED OF 


TRUST—The Potomac Electric Power Company has filed with the ` 


recorder of deeds a deed of trust upon all its property rights and 
franchises to secure an issue of $7,000,000 in bonds. The bonds are 
of the denomination of $1,000 each and are payable July 1, 1936, 
with interest at five per cent. The object of the issue, it is stated, 
is to furnish funds with which to purchase additional real estate, 
construct a new power-house and otherwise better the condition of 
the company’s property. The property pledged consists of all the 
holdings of the company in Washington and Georgetown, as well as 
the recently acquired site for the new power-house on the Benning 
road. The Commercial Trust Company, of New Jersey, is the trus- 
tee named in the mortgage. 


CHICAGO TRACTION RECEIVERS—Application has been made 
in the United States Circuit Court by counsel for the Guaranty 
Trust Company, of New York, for the appointment of receivers to 
take over the combined properties of the Chicago Union Traction 
Company, the North Chicago Street Railway Company and the West 
Chicago Street Railway Company. The application is made in an 
amended and supplemental bill, which is to take the place of the 
original bill of complaint upon which receivers were appointed 
separately for the three companies some time ago. The desire for 
the administration of the three companies by one set of receivers 
is due to the necessity of lowering the tunnels and supplying elec- 
trical power for the various cable lines. It will mean, should the 
petition be granted, that the present receivers administering the 
properties separately will be removed and some, if not all, reap- 
pointed as receivers for the combined lines. 


APPLICATION OF ELECTRIC LINES COMPANY DENIED— 
Supreme Ccurt Justice Bischoff has denied the application made 
by the New York Electric Lines Company for permission to con- 
Rtruct conduits throughout the city of New York. In so deciding 
Justice Bischoff approves the stand taken by Commissioner Elli- 
son of the water supply, gas and electricity department, who denied 
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the company’s requests for permits to open streets for the construc- 
tion of conduits in which to lay telephone and other electric wires. 
Justice Bischoff holds that the company lost its right to open 
streets by the action of the legislature of 1885 in passing the sub- 
way act. The company got its franchise in 1883, and actually be- 
gan work within the following year. By the subway act it got sixty 
days within which to assert its right to construct subways inde- 
pendently of the commissioner of public works or other municipal 
authority. Having failed to so assert its rights within that pre- 
scribed time it came within the provision of the law, and as the 
present application is based merely upon the company’s franchise 
Justice Bischoff finds that there is no apparent reason for overturn- 
ing the existing legislation, under which the company has lost its 
rights. 


ENGINEERING SOCIETIES. 


AMERICAN ELECTROCHEMICAL SOCIETY—The American 
Electrochemical Society will hold its tenth general meeting in New 
York city during October, 1906. 


ILLUMINATING ENGINEERING SOCIETY—The first three 
numbers of Volume I of the transactions of the illuminating Engi- 
neering Society have been issued. These contain, respectively, the 
papers and discussions of the February, March and April meetings 
of the society. 
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SEATTLE BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The Seattle (Wash.) branch of the Ameri- 
can Institute of Electrical Engineers made a trip to British Colum- 
bia, June 9 to 11. The trip included a visit to the hydroelectric 
plant and street railway system of the Vancouver Power Company 
and an inspection of the 23,000-volt transmission line at Burrard 
inlet. 


NEW PUBLICATIONS. 


A 10,000-HORSE-POWER SINGLE-WHEEL TURBINE—Arthur 
Giesler has published, in pamphlet form, a reprint of his article 
entitled “A 10,000-Horse-Power Single-Wheel Turbine at Snoqualmie 
Falls, Wash.,” which appeared in the Engineering News. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS—Vol. 
XXVI of the transactions of the American Society of Mechanical 
Engineers contains papers and discussions of the fiftieth meeting 
held at New York in 1904, and the fifty-first meeting held at Scran- 
ton, Pa., in 1905. 


NOTES ON POWER GENERATION IN IOWA—A bulletin re- 
cently issued by the Iowa State College Experiment Station deals 
with the Iowa coal fields and describes the quality of these coals 
and their calorific value. Results are given also of tests made of 
this coal for use in gas producers and in raising steam. 


NEW MANUFACTURING COMPANIES. 


TRENTON, N. J.—The Electric Service Supplies Company has 
been incorporated with a capital of $450,000, to deal in electrical 
and mechanical apparatus and supplies. The incorporators are: 
Edwin B. Ross, John McSorley and A. H. Englund. 


ATTLEBORO, MASS.—Incorporation papers have been filed of 
the A. R. Macomber Company, manufacturer of electrical supplies, 
and to engage in electrical construction and general electrical work. 
The company has been organized with a capital stock of $10,000. 
A. R. Macomber is president and treasurer, John E. Wilmarth, of 
Taunton, clerk. and Elwood F. Macomber, of Swansea, is vice-presi- 
dent. The company will absorb the business formerly conducted by 
A. R. Macomber. 
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TELEPHONE AND TELEGRAPH. 


BEATRICE, NEB.—The Bell Telephone Company has a force 
of men at Wymore rebuilding its system there. 


BEATRICE, NEB.—Work has been started on a new telephone 
plant at Wymore by the Nebraska Telephone Company, to cost 
about $23,000. 


DARIEN, N. Y.—The Darien Telephone Company has entered 
upon a contract for long-distance service with the Inter-Ocean Tele- 
phone Company. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Exchange 
Company is now engaged in reconstructing a number of its pole 
lines in various parts of Minneapolis. 


PLAINFIELD, N. J.—The New York & New Jersey Telephone 
Company is building a new line from Bound Brook to Pluckamin, 
all of the rights of way having been setured. 


LITTLE ROCK, ARK.—An amendment to its articles of incor- 
poration has been filed by the Automatic Home Telephone Company, 
of Jonesboro, increasing the capital stock from $25,000 to $100,000. 


SANDPOINT, WASH.—The Rocky Mountain Bell Telephone Com- 
pany will proceed with the building of toll lines to Bonners Ferry 
and Hope. It will also install a new line between Rathdrum and 
Coeur d’Alene. 


GUTHRIE, OKLA.—The Pioneer Telephone Company, with head- 
quarters at Guthrie, has purchased the Independent exchange at 
Cleveland for $11,500. The Pioneer controls practically all the tele- 
phone business in the two territories. 


BURLINGTON, IOWA—The contract for a new building for the 
Bell Telephone Company has been awarded to the Concrete Con- 
struction Company, of Rock Island, Ill. The new building will cost 
about $16,000, to be completed by the middle of October. 


NEW WESTMINSTER, BRITISH COLUMBIA—The British Co- 
lumbia Telephone Company is about to lay a new cable across the 
Fraser river. It will be 2,500 feet long, and is for the further im- 
provement of the Chilliwack, Blaine and Ladner service. 


BELLINGHAM, WASH.—The Home Telephone Company has let 
a contract for the preliminary work on the new exchange building. 
Excavation work will be commenced at once. The management 
expects that the greater part of the summer will be required to get 
the system completed. 


TECUMSEH, NEB.—At a meeting of the stockholders of the 
Johnson County Home Telephone Company it was decided to double 
the capital stock of the organization. It is now $50,000 and will 
be made $100,000. The funds will be used in establishing a com- 
plete county service. 


TOLEDO, OHIO—At a special meeting of the directors of the 
American District Telegraph Company, the company was reorgan- 
ized, and the following directors elected: Mrs. Carrie McNamar, 
Charles S. Northup, Dr. John S. Pyle, Clarence Brown, L. T. Will- 
iams and Martin J. Carney. 


BINGHAMTON, N. Y.—Certificates of incorporation of the East 
Richford Telephone Company and the East Berkshire Telephone 
Company have been filed with the county clerk. The line of the 
Richford company will extend from Lisle to Richfield and the other 
line will run from Lisle to Berkshire. 


LAS VEGAS, N. M.—The Colorado Telephone Company has 
closed a deal for the franchise, telephone system and property of 
the Las Vegas Telephone Company. The price which the Colorado 
company will pay is $18,000, the property to be transferred Janu- 
ary 1, 1907. The Colorado company will extend the lines and service. 


LINCOLN, NEB.—The capital stock of the Fillmore County Tele- 
phone Company has been increased to $100,000. Of this amount 
$60,000 is to be preferred stock, bearing interest at the rate of ten 
per cent, payable semi-annually. The directors of the company are: 
M. Bolton, John Barsby, E. K. Cobb, A. G. McGreevy and G. E. Bea- 
man. 

CHESTER, PA.—The Delaware & Atlantic Telephone Company 


has a large section of its conduits laid through Chester, and it is 
expected that connections will be made with both the Delaware 
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and Philadelphia sections early in the fall. The conduits between 
Darby and Wilmington, including the direct system through Chester, 
will put more than 100 miles of wire under ground. l 


CHICKASHA, I. T.—The residents of the district between Po- 
casset and Dutton are forming local companies for the erection of 
telephone lines with the expectation of consolidating the local com- 
panies into one larger organization, taking in some 200 telephones. 
The line will run through Pocasset and thence to Chickasha, where 
it is proposed to establish a central office. 


DILLON, MONT.—The Southern Montana Telephone Company 
will greatly extend its system in the Big Hole basin, building about 
200 miles of line and adding 100 new telephones. An extra line 
will connect Jackson and Wisdom, and the main offices will be at 
these two places. Work will be started on the extensions as soon 
as material and supplies can be secured, and the company expects 
to have all the lines completed within two months. 


STILLWATER, MINN.—The Northwestern Telephone Company 
is making extensive additions to its system connecting with the ex- 
change in Stillwater. A force of men has almost completed a two-cir- 
cuit addition direct to Minneapolis. Crews are at work on additions as 
follows: a three-circuit system to the lake Elmo region, a two-cir- 
cuit system to the Square lake region, an addition to the Houlton 
(Wis.) service, a two-circuit system in the town of Grant and a 
circuit to the Big lake country. | 


NEW YORK, N. Y.—Plans have been filed for remodelling the 
six-story Gramercy exchange of the New York Telephone Company 
at Irving place and Eighteenth street. The improvements include 
the making over of the ground and second floors, which were for- 
merly the offices of the Tenement-House Department. The old en- 
trance on Eighteenth street is to be removed and an ornamental 
window installed in the place. The changes are to cost $23,000. 
The architects are Eidlitz & McKenzie. 


YUBA CITY, CAL.—Dr. E. V. Jacobs, of Meridian, representing 
capitalists, has made application for the privilege of maintaining 
and operating a telephone system through Sutter county. The fran- 
chise is to run for fifty years from date of its authorization, and the 
grantee of the franchise is to deposit a $500 bond that the condi- 
tions of such franchise will be truly and fully kept and maintained 
according to agreement. Four months’ time is to be given after the 
franchise is granted in which to commence work, which must be 
completed within three years. 


MONTREAL, QUEBEC—With the stringing of an additional 
copper wire from Winnipeg to Montreal, five through wires are 
now in service over the Canadian Pacific Railroad telegraph sys- 
tem. One of the five is a direct wire between Vancouver and Mont- 
real. Construction has been very heavy for several years past, but 
this year will be largely in excess of previous years. About 850 
miles of pole line will be constructed, over half of which will be 
along new lines of railway. A line will also be constructed between 
Vancouver and Revelstoke, the length being about 360 miles. 


DENVER, COL.—The Northwestern Telephone Company has 
been organized to operate in Boulder, Routt, Larimer, Arapahoe 
and Denver counties. Headquarters will be at Longmont. The capi- 
tal stock is placed at $50,000. The incorporators are: M. H. Spere, 
J. K. Brown, E. V. Bowles, J. A. McCollister and W. W. McCollister. 
It is the intention of the company to string telephone wires into 
Steamboat Springs and Hayden in Routt county, and work will be 
begun at once. All of the principal towns along the line of the 
Colorado & Southern Railroad in northern Colorado will be on the 
lines of this system. 


WASHINGTON, D. C.—Preparations are being made by the war 
department for the extension of the Alaska cable, $179,000 having 
been made available for the purpose by a recent act of congress. It 
is proposed to attach the branch to the loop between Juneau and 
Sitka in Frederick sound, extend the line to Petersburg, thence to 
Wrangell, thence to Hadley and thence to Ketchikan. Plans are also 
nearing completion for installing duplexing machines in connection 
with the Alaska cable. This will increase the capacity of the line 
by about seventy-five per cent. The net receipts of the Alaska tele- 
graph system in May broke all records since the installation of the 
telegraph in the territory, and the cable is crowded with commer- 
cial business. The May receipts were $21,300, which is said by the 
war department to be the largest net amount on record. 
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ELECTRIC RAILWAYS. 


PORTLAND, ORE—Active preparations are now in progress for 


the resumption of work on the Salem-Portland electric road, which 
was suspended some time ago. 


WHEELING, W. VA.—The Belmont county commissioners have 


granted a franchise for the extension of the Wheeling traction 
lines from Bellaire te Shadyside. 


SEDALIA, MO.—The property of the Sedalia Railway and Elec- 


tric Company, of Sedalia, Mo., has been sold to Edward M. Deane 
& Company, of Grand Rapids, Mich. 


DETROIT, MICH.—The electric railway line, planned to run 


from Detroit to Lansing, by way of Plymouth, Brighton and Howell, 
will be in operation by January 1, 1907. 


GOSHEN, IND.—The Winona assembly has formally opened its 


trolley line from Warsaw to Goshen. The Warsaw-Peru line, also 
owned by the assembly, will be opened November 1. 


WARREN, OHIO—A contract has been entered into by the 
Eastern Ohio and the Mahoning & Shenango Valley roads for the 
construction of a line from Leavittsburg to Chagrin Falls. 


RED BANK, N. J.—The Monmouth county board of freeholders 
has granted a franchise to the Monmouth Electric Company, permit- 


ting it to build an electric railroad along the public road from Red 
Bank to East Oceanic. 


MENOMONIE, WI1S.—A survey is being made from Eau Claire 
to Menomonie by the Chippewa Valley Electric Railway Company 


with a view to determining the feasibility of extending its trolley 
line to the latter city. 


PHILADELPHIA, PA.—Work on the proposed trolley line from 
Newtown to Hatboro will be begun within the next few weeks. All 


rights-of-way have been granted for the upper route, which crosses 
the Neshaminy at Richboro. 


SUFFOLK, VA.—After being discussed for several months, the 
etreet railway franchise has been adopted by the Suffolk council. 
This insures local trolleys and interurban service between Suffolk 


and Norfolk. The lines wiil be run by the Norfolk & Portsmouth 
Traction Company. 


BALTIMORE, MD.—The second branch of the city council has 
passed finally the ordinance granting a twenty-five-vear franchise, 
renewable for another twenty-five years, on the St. Paul street, 


Merryman’s lane boulevard, to the United Railways and Electric 
Company’s subsidiary concern, the Maryland Electric Company. 


TROY, N. Y.—The contract for building the electric road from 
the Massachusetts state line to Bennington, Vt., has been awarded 
by the Consolidated company, which controls the franchise. The 
road will be finished not later than December 1, and will give a 


line into North Adams. About $500,000 will be spent in building 
and equipping the road. 


NEW YORK, N. Y.—At a conference between the state railroad 
commissioners, Borough President Haffen and President Maher, of 
the Union Railway Company, the railway agreed to begin work at 
once to put the Broadway and Kingsbridge line in condition for the 
operation of cars. The work is to be completed by August 1. It 
wi.l then be possible to go from the Battery to Yonkers, via the 
Union Railway, for ten cents. 


BIRMINGHAM, ALA.—The Birmingham Railway, Light and 


= Power Company has made public improvement plans that call for 


the expenditure of hundreds of thousands of dollars on the street 
railway system of Birmingham and the district. Four of the pres- 
ent lines will be double-tracked, a new line will be built to Avon- 
dale, another to South Highlands, and a network of tracks will be 
bullt in the vicinity of the new union passenger station. 
JANESVILLE, WIS.—A new independent movement to build 
an interurban railroad from Janesville to Madison has been launched 
by local business men, headed by H. H. Clough, of Elyria, Ohio, 
former superintendent of the Rockford, Beloit & Janesville line. The 
preject contemplates the securing of a fifty-year franchise with 
liberal freight-carrying privileges, and it is expected that the actual 
work of building will be commenced before the fall. 
CINCINNATI, OHIO—The Cincinnati, Milford & Loveland Trac- 
tion Company has inaugurated a regular passenger service over the 
extension of the line that has been built from Milford to Blanchester 
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in Clinton county. 


Blanchester is about forty miles east of Cin- 
cinnati. 


The new road that has just been completed between that 
city and Milford is twenty-five miles long. The extension will bring 
a rich farming section in close touch with Cincinnati. 


TOLEDO, OHIO--The Toledo Railway and Light Company js 
Spending about $700,000 on improvements and extension. A large 
new power-house as well as a union electric station are under con- 
struction, while a line fifteen miles out of Toledo is now nearing com- 
pletion to Ottawa Beach. All three lines, Detroit, Toledo, and Northern 
Ohio Traction, are benefiting very much by the development of the 
interurban business, and there is a steady increase in the electric 
business from Cleveland to Detroit through Toledo. 


DANBURY, CT.—Governor Higgins, of New York, has signed a 
bill extending to January 1, 1907, the time for the completion of 
the interstate troliey line which the Danbury & Harlem Traction 
Company is building from Danbury to Goldens Bridge, N. Y. Part 
of the road has been constructed from Danbury to North Salem, 
N. Y., but west of that point practically nothing has yet been done. 
The officers say that the cars will be in operation between Danbury 


and North Salem in July. The work of equipping the power plant 
will shortly be undertaken. 


GOSHEN, IND.—It is announced that work on the Indianapolis, 
Huntington, Columbia City & Northwestern Electric Railway will 
be begun in Goshen within thirty days. The construction contract 
has been let to Ryan Brothers, of New York. The capital stock of 
the company has been increased from $50,000 to $1,500,000. Most of 
the stockholders are wealthy men living in the section through 
which the road is to pass. As surveyed, the line will connect Goshen 


with Syracuse (Lake Wawasee), Churubusco, Columbia City, Hunt- 
ington, Portland and Indianapolis. 


DES MOINES, IOWA—Richard R. Rollins, president of the 
Des Moines-Indianola Interurban Company, says that grading for 
the road will probably start in about thirty days. It is the plan 
now to tuild south from Fort Des Moines, a distance of twelve or 
fourteen miles, and to use the Fort Des Moines line into the 
city. The maximum grade will be one and one-half per cent. 
The plan of extending the line from Indianola to Chariton, Corydon 
and Centerville ig being considered. At Chariton it would cross the 


main line of the Bunlington, a distance of some thirty miles from 
Indianola. 


PITTSBURG, PA.—The Bessemer Contracting and Ballast Com- 
pany, of Pittsburg, has been awarded the contract by the Pittsburg, 
McKeesport & Connellsville Railway Company for the grading and 
masonry work on the new traction line to be built from Lecterone 
to Masontown, Pa. The contract includes the work on four ard 
one-half miles of single track. It will be necessary to construct five 
bridges on the line, which has its right-of-way entirely through 
private property. Upon the completion of this line the Pittsburg & 


Western Railways Company will have direct connection with trac- 
tion lines from Pittsburg to Masontown. 


PITTSBURG, PA.—Announcement has been made of the sale 
of the Pittsburg & Allegheny Valley Street Railway Company to 
M. K. MeMullin. The purchase price was reported as being $2,000,- 
000. When the company was organized a bond issue of $1,100,000 
was provided to construct the entire road of twenty-five miles. But 
eight miles are built at this time. The line now extends from Apollo 
to Leechburg, and it is proposed to extend it to New Kensington 
and Parnassus. This will permit it, by means of a short branch, 
to connect with the Verona line of the Pittsburg Railways Company, 


O. W. Kennedy was the former president and Colonel F. M. Jack- 
son, treasurer of the company. 


CARTHAGE, MO.—R. C. Rawlins, of Chanute, Kan., who is 
promoting the proposed Missouri-Kansas electric railroad, has com- 
pleted arrangements for the road. He states that the money has 
already been subscribed by St. Louis and Philadelphia capitalists, 
and actual work will begin in several places within a month. It 
is proposed to start building from both Coffeyville and Chanute, 
the two lines converging at Parsons and then running direct to 
Carthage, taking in Webb City, Joplin and other cities and towns 
in the zine-mining district. The company will furnish service on 
a thirty-minute schedule between Carthage and Joplin, and fifty 
minutes between Carthage and Galena, Kan. Sixty-foot cars will be 
used for the interurban traffic and forty-foot cars in the towns. 
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PERSONAL MENTION. 


MR. J. J. GHEGAN, president of J. H. Bunnell & Company, has 
been spending several weeks in Europe, enjoying a tour and rest 
in that country. Mr. Ghegan expects to return to New York the 
latter part of this month. 


MR. GEORGE A. McKINLOCK, president of the Central Elec- 
tric Company, Chicago, passed through New York last week en route 
for Europe, where he will spend six weeks in touring the Continent 
in an automobile of the latest design. 


MR. HERBERT G. WILLIAMS, for some years superintendent 
of the Port Chester (N. Y.) branch of the Westchester Lighting 
Company, has resigned to assume the management of the Schuyl- 
kill Light and Traction Company, Philadelphia, Pa. 


MR. DAVID GAEHR, Cleveland, Ohio, who opened offices about 
one month ago at 1201 Schofield Building as an agency for the 
C & C Electric Company, Garwood, N. J., manufacturer of dyna- 
mos and motors, reports an especially successful commencement of 
his work. 


MR. EDGAR C. BRADLEY, for fifteen years past a prominent 
Official of the Postal Telegraph-Cable Company, resigned as 
vice-president last week with a view to entering other business. 
Mr. Bradley is one of the foremost telegraph men of the country 
and is energetic, broad-gauged and tactful. He will carry with him 
into his new field the bèst wishes of a large number of friends. 


DR. RICHARD TETLEY GLAZEBROOK, the president-elect of the 
Institution of Electrical Engineers, of Great Britain, was born in 
Liverpool, September 18, 1854. He was educated at Liverpool College 
and Trinity College, Cambridge, graduating in 1876 with the degree of 
B. A., and being Fifth Wrangler. He commenced the study of physics 
under Clerk Maxwell at the Cavendish Laboratory, and at the death 
of the latter in 1880 was appointed demonstrator there. Later he 
was made a lecturer and assistant tutor of his college, and assist- 
ant director of the Cavendish Laboratory under Professor J. J. Thom- 
son, holding the latter position until, in 1898, he was appointed 
principal of University College, Liverpool. Shortly after the latter 
appointment he was made director of the National Physical Labora- 
tory, taking up his work there in 1900. This position he still holds. 
Dr. Glazebrook is a frequent contributor to the scientific journals, 
and is the author of numerous textbooks on physics. He is a Fellow 
of the Royal Society, a past-president of the Physical Society, and 
holds the honorary degree of doctor of science. 


MR. CHARLES P. BRUCH, formerly assistant secretary and 
assistant general manager of the Postal Telegraph-Cable Company, 
has been elected one of the vice-presidents of this company, and 
assumed office the first of July. This is a very proper recognition 
of long and intelligent service as 
a member of the staff of the Postal 
company. Mr. Bruch was born in 
Louisville, Ky., in 1860. When he 
was eighteen years of age he en- 
tered the employ of the Western 
Union company at Canton, Ohio, as 
a student. Coming to New York 
in November of the same year he 
entered the New York office of the 
company, finally being placed in 
charge of the complaint bureau of 
the operating room. In 1883 Mr. 
Bruch resigned his position with 
the Western Union company to be- 
come clerk of the Telegraphers’ Mu- 
tual Benefit Association, and was 
made secretary of this organization 
-in November of the same year. At 
the end of five years Mr. Bruch 
took charge of the office of the Edison Phonograph Company. In 
1891 he was made assistant to the vice-president of the Postal Tele- 
graph-Cable Company, and was elected assistant secretary and assist- 
ant general manager on January 1, 1893. Mr. Bruch has a wide 
circle of friends. He is the fortunate possessor of a nature that 
is not easily ruffled, and carries through important executive work 
easily and efficiently. 


MR. CHARLES P. BRUCH. 
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OBITUARY NOTICES. 


MR. GEORGE FARRELL, chief operator of the Fire-Alarm Tele- 
graph Bureau at fire headquarters, New York city, died at his 
home, 155 East Eightieth street, on June 30. Mr. Farrell was fifty- 
eight years old, and has been connected with the fire department 
since 1873. 


MR. JOHN E. McDONALD met his death in the train wreck at 
Salisbury, England, July 1. Mr. McDonald was for a number of 
years connected with the firm of W. & J. Sloane, New York city, 
but later interested himself in telephone and real estate enterprises, 
becoming president of the New York Telephone and Telegraph Com- 
pany, of the Knickerbocker Telephone and Telegraph Company and 
of the Thomson Hill Land and Improvement Company, and treas- 
urer of the Massachusetts Telephone and Telegraph Company and 
of the Telephone, Telegraph and Cable Company of America. Mr. 
McDonald was thirty-eight years of age and resided at 216 West 
Seventy-second street, New York city. He leaves a widow. 


LEGAL NOTE. 


SERIES-PARALLEL CONTROLLER LITIGATION—In the 
United States Circuit Court of Appeals for the Third Circuit, sitting 
in Philadelphia, Pa., a decision was handed down on June 11 in 
favor of the General Electric Company against the Garrett Coal 
Company, alleging the use of series-parallel controllers manufac- 
tured by ithe Morgan-Gardner Company, Chicago, Ill. These con- 
trollers, it was alleged, were an infringement of the plaintiff's 
patents Nos. 587,441 and 587,442, August 3, 1897. 


NEW INCORPORATIONS. 


CHESTER, PA.—Upper Darby Light, Heat and Power Company, 
of Upper Darby. $5,000. 


ALLENTOWN, PA.—South Bethlehem Street Railway Company, 
of South Bethlehem. $42,000. President, Charles P. Hoffman. 


MADISON, WIS.—Wisconsin Metropolitan Telephone Company. 
$100,000. Incorporators: John A. Wallis, Louis N. Brown and 
August C. Moeller. 7 


FLINT, MICH.—Oak Park Power Company. $60,000. Incorpo- 
rators: William G. Doolittle and C. S. Mott, of Utica, N. Y., and 
Charles M. Begole, of Flint. 


GUTHRIE, OKLA.—The Carmen Electric Light and Power Com- 
pany, of Carmen. $12,000. Incorporators: J. F. and S. A. Mott, of 
Carmen, and Z. B. Bird, of Enid. 


CHATTANOOGA, TENN.—Jackson Railway and Light Company, 
of Madison county. $600,000. Incorporators: S. S. Bush, Atilla 
Cox, Jr., Alan MacDonald, John Wisdom and Charles D. Lehmkuhl. 


HARRISBURG, PA.—People’s Electric Light Company, Lebanon; 
$10,000. Bellevernon Electric Company, Pittsburg; $5,000. Houtz- 
dale Electric Light, Heat and Power Company, Houtzdale; $10,000. 


LYONS, N. Y.—Williamson Light and Power Company. To fur- 
nish light and power to the residents of Williamson. $10,000. Di- 
rectors: Judson L. Transue, of Williamson, and Charles and Ray 
Milles, of Sodus. ` i 


GUTHRIE, OKLA.—The Farmers’ Mutual Telephone Company, 
of Greggs, in Comanche county. $30,000. Incorporators: J. P. 
Lovinger, L. D. Marks, T. M. Brooks, James Gardner, A. H. Collins 
and T. M. Farris, all of Hasting, and W. W. Welcher, of Comanche, 
I. T. 


COLUMBUS, OHIO—The Cincinnati Independent Telephone Com- 
pany. $10,000. Incorporators: Charles H. Urban, William Kluss- 
man, Edward Puthoff, Arthur R. Morgan and George W. Griffith. 
Their purpose is the construction and operation of telegraph and 
telephone lines, either by pole lines or subways, in Cincinnati and 
the villages of Hamilton county. 


DEFIANCE, OHIO—The Northwestern Electric Railway Com- 
pany. To build an electric road from Defiance to Pioneer, Williams 
county, to intersect the Toledo & Western via Evansport, Bryan 
and Montpelier. $100,000. Directors: Mayor John F. Crowe, County 
Commissioner J. H. Miller, Dr. E. Bell, of Cincinnati; Dr. G. A. 
Rigrish, Judge J. H. Hockman, L. J. Weadlock and J. Harry Kins- 
ley, of Toledo. 
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ELECTRIC LIGHTING. 


LONDON, TENN.—M. R. Goans will install an electric Plant at 
London. 


FREDONIA, N. Y.—Fredonia will expend $10,000 in building and 
equipping a new electric lighting plant. 


NORRISTOWN, PA.—Norristown’s municipal electric light plant 
cost $12,800 during 1905, an average of $59.51 per lamp. 


FREMONT, OHIO—The Yaryan Company has purchased the 
plant of the Fremont Electric Light, Power and Gas Company. 


SYRACUSE, N. Y.—The transmission line of the Niagara, Lock- 
port & Ontario Power Company has been completed to Syracuse. 


PHILADELPHIA, PA.—The United Gas Improvement Company 


has purchased the electric light plants at Kingston, Nanticoke and 
Hazleton. 


POTSDAM, N. Y.—Potsdam has voted to bond the village for 
$24,000 for the construction of a municipal lighting plant to supply 
street lights only. 


PASADENA, CAL.—It is reported that the Pasadena city coun- 
cil expects to have the municipal lighting plant in operation before 
the end of the year. 


MEMPHIS, TENN.—The LaClede Gas Company, of St. Louis, 
Mo., has purchased a site at a cost of $25,000, and will erect a $60,- 
000 electric light plant in Memphis. 


DAYTON, OHIO—The Dayton Citizens’ Electric Company has 
filed a bond for $10,000 with the Dayton city auditor, and has be- 
gun work on its underground system. 


ALBANY, N. Y.—The Hudson River Electric Power Company 
will be granted a franchise to enter Little Falls. The price agreed 
upon for street lights is $85 per year per lamp. 


GRAND FORKS, MINN.—Edward L. Healy, of Red Lake Falls, 
has been granted a thirty-year franchise to transmit electric current 
for lighting and power purposes to Grand Forks. 


LOS ANGELES, CAL.—A company, composed chiefly of Los An- 
geles capitalists, will install an electric light plant at Palms. It 
is hoped to have the system in operation within ninety days. 


BENWOOD, W. VA.—Members of the Benwood council are con- 
sidering the proposition of erecting a municipal electric light plant. 
It is purposed to secure a site and install a system at a cost of 
$10,000. 


AURORA, ORE.—The Aurora Electric Company has received an 
offer for its plant from the Portland General Electric Company. 
The plant gives service to Aurora, Barlow, Canby, Hubbard and 
Gervais. 


JAMESTOWN, N. Y.—Mayor Weeks has named for the new elec- 
tric light commission: Louis C. Jagger, Warner F. Liedblad, Clay- 
ton E. Bailey and Fred Briggs. The council unanimously confirmed 
the appointments. 


LOCKPORT, N. Y.—The International Power and Transmission 
Company has filed with the secretary of state a certificate announc- 
ing that its principal place of business has been changed from 
Niagara Falls to Lockport. 


CRIPPLE CREEK, COL.—At a regular meeting of the Cripple 
Creek city council the Frye electric lighting and power franchise was 
passed with amendments. The franchise will materially cheapen 
the cost of lighting in the city. 


LEXINGTON, N. C.—The Southern Power Company, of Char- 
lotte, has made a proposition to furnish Statesville and other Ire 
dell towns with electric power from Mount Holly, provided they 
take as much as 2,000 horse-power. 


PITTSBURG, PA.—An agreement has been reached between rep- 
resentatives of Pittsburg and the Allegheny County Light Company, 
by which the company will supply the city with arc lights at $76 
per lamp for a period of two years. 


NORFOLK, VA.—C. H. Belvin and E. Maxwell have been named 
by Federal Judge Purnell to take immediate charge of the Cape Fear 
Power Company, on motion of the Schenectady Trust Company, to 
foreclose a $350,000 mortgage given in 1903. 
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BELOIT, WIS.—The Beloit Water, Gas and Electric Company 
has selected new officers as follows: president, C. B. Salmon, Be- 
loit; vice-president, E. G. Cowdery, St. Louis; secretary and treas- 
urer, Charles H. Deppe, Cincinnati. 


BROOKLYN, N. Y.—Commissioner of Water Supply W. B. Elli- 
son has asked the board of estimate to transfer $100,000 unexpended 
balance to the credit of Manhattan and the Bronx, to the Brooklyn 
account for an increase in public lighting there and in Queens. 


PORTLAND, ORE.—A franchise has been granted by the County 
Court to the Portland General Electric Company, giving that cor- 
poration the right to erect poles along the county roads from Caza- 
dero to Portland for the transmission of electricity from its new 
power plant to Portland. 


WINONA, MINN.—An amendment to the articles of incorpora- 
tion of the Minnesota Light and Power Company has been filed, 
increasing the capital stock of the company from $75,000 to $200,- 
000. This provides money for the improvements now being made at 
the plant of this company. 


YORK, PA.—A company to operate an electric plant at Castle 
Finn has been organized under the title of the Delta Water Com- 
pany and a charter has been applied for. The incorporators 
are: J. Howard Stubbs, Robert L. Jones, John R. Williams, Edward 
W. Evans, Harry P. Reese and R. W. Ramsay. 


RHYOLITE, CAL.—R. W. Van Norden, of San Francisco, represent- 
ing eastern people, has been inspecting the site of a proposed plant 
that is to be built in Inyo county, California, 100 miles below Bishop, 
for the purpose of carrying electricity to Bullfrog. He states that 
work will be begun shortly on a 10,000-horse-power plant. 


ACWORTH, GA.—The citizens of Acworth held an election re- 
cently to vote on bonds to the amount of $25,000 for electric lights 
and waterworks, the issue carrying by a good majority. The con- 
tract for the plant will be let at once. The bonds, bearing five per 
cent interest, will be taken principally by the Acworth banks. 


SOMERVILLE, N. J.—The initiative has been taken by the new 
board of town commissioners of Somerville toward the establish- 
ment of municipal lighting and water plants. Committees have 
been appointed to enquire into the cost of lighting in other places 
of 10,000 inhabitants. The town is at present lighted by the Pub- 
lic Service Corporation. 


SAN BERNARDINO, CAL.—The decision in the lighting case 
of G. E. Cady against the city council of San Bernardino, seeking 
to break the latter’s contract for street lighting with the Lytle Creek 
Power Company, has been received from Judge Conrey of the Los 
Angeles Superior Court. The decision holds that the action of the 
councilmen in awarding the contract to the Lytle Creek company 
was legal. 


ROCHESTER, N. Y.—The Seneca Edison Company has made 
application to the State Commission of Gas and Electricity for per- 
mission to consolidate with the Geneva Power and Light Company. 
It is understood that the Geneva Power and Light Company is 
under practically the same control as the Inter-Urban Gas Company 
which operates under the name of the Seneca Falls & Waterloo Gas 
Light Company. 


DETROIT, MICH.—At a meeting of the Detroit public lighting 
commission Clifford Elliott was elected president; Marvin M. Stan- 
ton, vice-president; Frank T. Bowler, secretary, and William M. 
Daly, superintendent. Some $40,000 worth of contracts were given 
out. The Western Electric Company gets the contract for 900 arc 
lamps at $16,500, and the National Carbon Company will supply 
carbons to the amount of $10,134.76. 


DALLAS, ORE.—The Willamette Valley Company is now operat- 
ing the Dallas electric light plant. C. B. Rhodes, manager for Dallas, 
says that the present plant will be rebuilt and remodeled on more 
extensive plans. The new plant will be built at the Cone mills. 
and construction will commence immediately. Three hundred horse- 
power will be the initial capacity, to be increased this fall to 1,000 
horse-power. The Dallas plant will be a distributing station, and 
will furnish light and power to Monmouth and Independence. Mr. 
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Rhodes says his company will be in a position to furnish power for 
electric roads if desired. 


BRYAN, TEX.—At a meeting of the Bryan city council a fran- 
chise was granted Fritz Braatz to install an electric plant. 


FREDONIA, N. Y.—The Fredonia village board has decided to 
expend $10,000 in building and equipping a new electric light plant. 


WAYNESBORO, GA.—Waynesboro has voted to issue bonds to 
the amount of $60,666 for an electric light plant and waterworks 
system. 


CINCINNATI, OHIO—The Cincinnati Gas and Electric stock- 
holders have ratified the plan to lease to the Union Gas and Elec- 
tric Company. 


ALBANY, N. Y.—The trustees of public buildings have awarded 
to William M. Sheehan & Company the contract for an electric 
lighting plant in the capitol at a cost of $43,100. 


PALESTINE, TEX.—The Palestine Electric Light Company has 
been awarded a fifty-year franchise and a five-year contract for street 
lighting. The city pays $7 per month for first fifty arc lights and 
$6 for all above that number, the city hall to be lighted free of 
charge. 


GALLATIN, TENN.—At a recent meeting of the Gallatin board 
of aldermen it was shown that Gallatin’s electric light plant was a 
paying investment. The report showed the net earnings for the 
past twelve months to be $355.81, after deducting all expenses, sal- 
aries, repairs, etc. ' 


MEMPHIS, TENN.—Contingent on the passage of an act by 
congress allowing the construction of locks and dams in the White 
river in Arkansas is the expenditure of perhaps $1,000,000 for trans- 
mitting electrical power for commercial purposes to Memphis. Lo- 
cal capital is interested, and a company may be formed to carry 
out the plan. The distance of transmission would be about 100 
miles. 


MIDDLETOWN, N. Y.—The West Branch Light and Power Com- 
pany has been granted a certificate of authority by the commission 
of gas and electricity to supply lights in the villages of South Kort- 
right, Hobart and Stamford, Delaware county. Bonds to the 
amount of $45,000 may be issued by the company, and capital stock 
to the amount of $5,000. The company also received permission to 
purchase the stock of the Stamford Electric Light Company. 


GAZELLE, CAL.—The survey for a power line from Montague 
to Dunsmuir has been completed for the Squaw Creek Mining Com- 
pany. This company will build the power line for the purpose of 
serving its own mine and mill and the towns of Gazelle, Edge- 
wood, Igerna, Weed, Upton, Sisson, Mott and Dunsmuir with light 
and power. The Squaw Creek company will not generate its own 
power, but will purchase it from the Siskiyou Power Company, 
whose field lies between Yreka and Ashland and beyond into south- 
ern Oregon. 


RICHMOND, VA.—The joint committees on finance and elec- 
tricity adopted a motion laying the proposition to establish a mu- 
nicipal lighting plant on the table. 
of ten to eight that the plan was not practicable, and will ask the 
council to call for bids for lighting the city by electricity for three 
or five years, from July 1, 1907. Three propositions were considered. 
One was the report of the subcommittee, which favored a commer- 
cial plant at about $400,000. The second was a substitute, which 
called for a municipal plant to cost $195,000. A substitute for the 
whole, which was adopted, was the third. 


COLUMBUS, OHIO—Columbus men will take about $100,000 of 
thə underwriting of the Evansville Light Company, a new corpo- 
ration which has been organized by E. W. Clark & Company and 
Hodenpyle, Walbridge & Company. The company controls the gas 
and electric light plants of Evansville, Ind., and has a capitaliza- 
tion of $1,500,000 of common stock and the same amount of six per 
cent cumulative preferred stock, of which $1,000,000 has been issued. 
The property is subject to a bonded indebtedness of $1,250,000. The 
net earnings of the company for the year ending March 31, 1906, 
were $129,788. The earnings so far this year show a good increase 
over the same period of last year. The preferred stock will be sold 
at par with a bonus of thirty-five per cent of the common stock. 


The committees decided by a vote 
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ELECTRICAL SECURITIES. 


Following a decline on Monday, there was a general rally in the 
stock market during the balance of the week, and the closing prices 
showed a net advance as compared with a week ago. In fact, it 
is believed by many that prices have touched bottom and that liqul- 
dation has ceased. A development of much importance has been the 
renewed interest taken by the outside public, which has for some 
time held aloof. While buying in this direction has not been heavy, 
it has nevertheless had a tendency to improve the situation. The 
money market continues to be a factor. Rates have been firm, 
though the belief is general that some relaxation may be looked for 
soon. Crop reports are good and are expected to exert a favorable 
influence on the stock market, particularly in connection with con- 
tinued public buying. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 7. 


New York: Closing. 
Allis-Chalmers common.................2008 17% 
Allis-Chalmers preferred................0.005 46% 
Brooklyn Rapid Transit.................... Ti% 
Consolidated GaS............. ccc eee eee eens 13914 

' General Electric. ....... 00. .c cece eee eee eee 164 
Interborough-Metropolitan common.......... 3634 
Interborough-Metropolitan preferred......... 741 
Kings County Electric................0 cc eee 165 


Mackay Companies (Postal Telegraph and 


Cables) COMMON...........ccc cece eens 72% 
Mackay Companies (Postal Telegraph and 

Cables) preferred.............ccc cee eens 73 
Manhattan Elevated...............00c cc eees - 140 
Metropolitan Street Railway................ 103 
New York & New Jersey Telephone........ 120 
Western Union Telegraph................... 92 
Westinghouse Manufacturing Company...... 151 


The first quarterly dividend of 1% per cent upon the stock of 
the Third Avenue Railroad Company will be payable on July 31. 
Books closed July 13 and reopen August 1. The placing of the stock 
upon this dividend basis at this time was one of the conditions of 
the lease to the Metropolitan Street Railway Company.- This rate 
will continue for four years, after which the rate must be raised 
to 7 per cent per annum. 


Closing. 


Boston: 
American Telephone and Telegraph......... 132 
Edison Electric Illuminating................ 240 
Massachusetts Electric. ........ 0... ce eee eee 69 
New England Telephone..............ecc00% 130 
Western Telephone and Telegraph preferred. 91 
Philadelphia: 5 Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 6714 : 
Electric Storage Battery preferred........... 6714 
Philadelphia Electri¢. ic:..4404444.0080045 454s 8 
. Philadelphia Rapid Transit................. 25 
United Gas Improvement.................0.. 844 
Chicago: Closing 
Chicago Telephone............... cece eeee ... 116- 
Chicago Edison Light................000000- 138 
Metropolitan Elevated preferred............. 67 
National Carbon common................0.. 85 
National Carbon preferred.................. 119 Í 
Union Traction cCOommMmon......sesessesscees 4 l 


Union Traction preferred......... PAE E 14 


Oak Park Elevated for the year ended June 30 carried a daily 
average of passengers, including transfers, of 47,256, an. increase 
of 1,357. 

Metropolitan Elevated June daily average was 133,974, an in- 
crease of 9,395. , 

The South Side Elevated daily passenger average for June was 
101,770, an increase of 7,829. . 

Northwestern Elevated daily passenger average for June was 
80,165, an increase of 4,328. The total number of passengers carried 
during the year ending June 30 was 29,132,871, an increase of 2.320.- 
046. The revenue from the traffic was $1,456,643, an increase of 
$116,002. 
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‘INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1051 describes Allis-Chalmers alternating-current generators, 
belted type. 


THE SEYMOUR MANUFACTURING COMPANY, Seymour, Ct., 
is able to supply for prompt shipment German silver, wire, rods, 
sheets, blanks, etc., also phosphor bronze. ’ 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COMPANY 
has opened a sales office, under the management of C. A. Mann, at 
822 New York Life Building, Omaha, Neb. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has removed its Salt Lake City (Utah) 
office to 212-214 South West Temple street. The Dallas (Tex.) dis- 
trict office has been removed to 418 Main street. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., has issued a folder containing letters commendatory of the per- 
formance of the company’s transformers when subjected to light- 
ning discharges. There is also being distributed the July calendar 
card. 


THE SOLAR ELECTRIC COMPANY, 161 South Canal street, 
Chicago, Ill., offers a color cap made of natural colored glass, which 
slips on the large end of any ordinary incandescent lamp and gives 
an attractive color effect for lighting electric signs and store 
windows. 


THE PRINGLE ELECTRICAL MANUFACTURING COMPANY, 
INCORPORATED, 1906-1908 North Sixth street, Philadelphia, Pa., 
is the new title of a company formed from the business previously 
conducted by W. T. Pringle. This company manufactures electrical 
specialties. 


THE GAIL-WEBB MANUFACTURING COMPANY, Buffalo, 
N. Y., is marketing a new holder for incandescent lamps which is 
particularly desirable for shops, draughting houses, etc., as the ad- 
justments are such that the lamps may be placed in any position 
and held rigidly in place. 


. THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago and 
New York, is now placing a great many of its air-cooled “Duntley” 
electric drills. These drills are wound for 110 and 220 volts, direct 
current only, and the company claims to consume less energy and 
develop more power than any other portable drill on the market. 


THE AMERICAN TELEGRAPHONE COMPANY has begun the 
erection of a manufacturing plant at Wheeling, W. Va. For sometime 
a corps of experts has been perfecting the company’s apparatus 
for commercial purposes, ànd it expects shortly to be in a position 
to meet the demand, which, it is stated, is at present greatly in ex- 
cess of the supply. 


THE BECK FLAMING LAMP COMPANY, 58 West Fifteenth 
street, New York city, is now well equipped with laboratories and 
offices at this address, and a factory 1s being established at Wee- 
hawken, N. J. Louis J. Auerbacher is president of the com- 
pany. The Beck form of electric arc lamps was illustrated and 
described in the ELECTRICAL REVIEW some weeks ago. 


THE DE LA VERGNE MACHINE COMPANY, New York city, 
has published a forty-eight-page pamphlet describing various types 
of horizontal and vertical ammonia compression refrigerating ma- 
chines and equipment for ice plants, breweries, packing houses, etc. 
The book is illustrated by a number of half-tones, a feature of the 
illustrations being the arrangement of composite views of plants 
installed in various parts of the world. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards at the following places: Knox, N. D.; Lowville, 
N. Y.; Adams, N. Y.; Paola, Kan.; Fort Wayne, Ind.; Camillus, 
N. Y.; Superior, Wis.; Holloway, Minn.; Pine Bluff, Ark.; Sioux 
City, Iowa; Chicago, Ill.; Louisville, Ky.; Ravenswood, W. Va.; 
Dundas, Ill.; New York, N. Y.; Kansas City, Mo. 


THE HARTMAN CIRCUIT-BREAKER COMPANY, Mansfield, 
Qhio, is now manufacturing an electrically controlled high-tension 
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cil switch. In operation the current is derived from the exciter, 
a storage battery or any convenient source of direct-current supply, 
and the operating solenoids may be wound for any standard volt- 
age. This type of switch has some individual characteristics of 
which the bulletin published by this company gives an excellent 
description. 


THE NEW YORK TELEPHONE COMPANY announces a record- 
breaking increase in business for the month of June. This com- 
pany, with the New York & New Jersey Telephone Company, has 
gained in the five boroughs of Greater New York 3,591 new tele- 
phones, which is 1,374 more subscribers than they gained during 
June a year ago. The total gain for the first six months of the 
present year is 21,057, which makes a total of 263,000 telephones 
now in service and under contract in Greater New York. 


THE PACIFIC ELECTRIC AND MANUFACTURING COMPANY, 
Napa, Cal., has been organized to manufacture and sell high-tension 
switches for indoor and outdoor use, and also high-tension line ap- 
pliances. Arrangements have been made with F. G. Baum for the 
right to manufacture the oi] switches and outdoor switches de- 
signed by him. These, it is stated, have given remarkable satisfac- 
tion in service. A bulletin describing the product is being pre- 
pared, and the company will be pleased to send full information 


‘upon request. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., reports 
the following orders for generators: Emfield Construction Company, 
Windsor Locks, Ct., one 180-kilowatt, three-phase, sixty-cycle, 2,300- 
volt, and one belt-type, 165-kilowatt, three-phase, sixty-cycle, 2,300- 
volt alternating-current machines. Warwick Iron and Steel Com- 
pany, Pottstown, Pa., one direct-current generator, 150 kilowatts, 
250 volts, for additional power for shop equipment. Fitchburg & 
Leominster Street Railway Company, Fitchburg, Mass., one 100- 
kilowatt, direct-current generator at 550 volts. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
27 Rose street, New York city, will be represented at the conven- 
tion of the National Electrical Contractors’ Association by its presi- 
dent, Albert S. De Veau. This company is said to be the oldest 
independent manufacturing telephone company in this country, 
as it was established when the industry was in its infancy, and has 
been continued without interruption. The company makes an es- 
pecially complete line of interior and intercommunicating tele- 
phone apparatus, and its equipments for the various interior serv- 
ices are now recognized as accomplishing the highest rating of 
success. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Chicago, Ill., 
is issuing a unique little house organ known as “The Keystone 
Traveler,” and it is its purpose to issue this booklet at intervals 
in the future. As recently published, this company is a consolida- 
tion of the business of Mayer & Englund, Philadelphia, Pa.; Porter 
& Berg, Chicago, Ill, and the Garton-Daniels Company and Elec- 
tric Devices Company, Keokuk, Iowa. The first issue of’the new 
publication has excellent pictures of the personnel of the new 
organization, and a general description of the products manufac- 
tured, which include street railway equipments and the Garton- 
Daniels lightning arrester. 


THE CUTTER COMPANY, Philadelphia, Pa., in order to more 
advantageously handle its foreign business, has established offices 
and stores at 20 Great Russell street, London, W. C., England. 
W. E. Gibson will be resident manager. Mr. Gibson is well known 
in this country, having been associated with Robert W. Blackwell 
& Company. Mr. A. Edward Newton, president of the Cutter Com- 
pany, will sail for Europe very shortly in the interests of the Eng- 
lish branch. The Cutter Company's apparatus, it is stated, has 
met with a high degree of success abroad. There is now being 
distributed the 1906 edition of the company’s “I-T-E”’ circuit-breaker 
catalogue. This contains 196 pages, nine by eleven inches, and 
very completely illustrates and describes the company’s product, 
giving prices, code words and ratings. It will be sent free of cost, 
expressage prepaid, on request, to patrons and consulting engineers. 
To others the price is $1. Bulletins Nos. 99 and 100 describe and 
illustrate, respectively, the application of storage batteries to rail- 
way car lighting, and their application in railway electric signal 
and interlocking devices. 
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INTERNATIONAL ELECTRICAL STANDARDIZATION. 

At the recent electrical congress held during the Louisiana 
Purchase Exposition, St. Louis, 1904, there were two distinct 
bodies—the congress, an unofficial body composed of all who 
desired to join it; and another body, the senate, made up of dele- 
cates from a number of governments. One of the important 
actions taken by the latter body was the resolution passed 
unanimously that it be recommended by the delegates to their 
several governments that an international commission be formed 
which should study the problem of bringing about uniform 
practice in electrical matters. So far as the science is con- 
cerned, electrical units are international, but it was thought 


that great good could be accomplished if simpler methods of 


rating and testing electrical apparatus should be adopted. This 
recommendation has been adopted by the governments interested 
in the matter, and as a result a preliminary meeting was held 
in London during the latter part of June. The delegates met 
at the Hotel Cecil on June 26, and Mr. Alexender Siemens 
The main business was to organize and 


A 


draught of rules had already been prepared for the commission 


occupied the chair. 
formulate the rules which should govern the commission. 


by a committee of the Institution of Electrical Engineers, of 
Great Britain, and these were taken up on the day of the meet- 
ing and the following day, when, after some important amend- 
ments, they were adopted. These rules can not be made public 
until they have been submitted to the various governments con- 
cerned, Since, however, thev have been carefully considered and 
accepted by the delegates, it is very probable that they will be 
satisfactory. It is said, however, that much care has been 
taken to prevent government interference with the work of the 
commission. The election of Lord Kelvin as first president of 
the commission will be hailed with gratification and pleasure 
throughout the world. It is a well-deserved recognition. of his 
invaluable services both to science and industry, for there is no 
one to whom the electrical world is more indebted than to Lord 
Kelvin. 

Now that these steps have been taken to secure coordination 
in the work of standardization, the question of how far such 
standardization should go becomes exceedingly important. There 
Is no doubt that various national organizations of the countrics 
whose governments are cooperating through this commission 
will bring their individual rules into agreement with those of 
the international body. In fact, it seems safe to assume that 
these governments will be largely guided by the recommenda- 
tions of their leeal bodies and will select, as has been done 
already, their delegates from such organizations. The problem 
therefore narrows itself now to bringing about agreement among 
the electrical societies. Such rules as are adopted are likely. 
for this reason, to be conservative, and their extension will be 
slow. It is probable that this is a good feature, for it is better 
in such matters to go a little too slowly than a little too fast. 
An ill-advised rule is apt to injure and retard the industry, and 
to have a wider effect than a good one. 

It will be remembered that at the recent convention of the 
American Institute of Electrical Engineers, at Milwaukee, this 
question of standardization was brought up by the presentation 
of a report by the Institute committee and during the discus- 
sion a good deal of disagreement was expressed, some mem- 
hers holding that the committee had gone entirely too far; 
others that parts of the reles were bad. The report was ac- 


cepted, however, with the understanding that the rules were not 
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final, but were merely offered as suggestions, and that the whole 
subject would be gone over most thoroughly before they were 
brought up again for final adoption. If there is any doubt 
about the length to which it is desirable for our own committee 
to proceed in this work of standardization we may expect con- 
siderable divergence of opinion regarding the international 
rules. It will therefore be interesting to await the publication 
of the international committee’s rules, to see whether they pur- 
pose merely laying down broad lines for the guidance of engi- 
neers and manufacturers, or if they intend specifying more 
definitely methods of testing, the performance of electrical appa- 
ratus and other matters of detail. If the former plan is the 
one proposed not much difficulty need be expected in obtaining 
an agreement, but should the commission have the latter idea 
in view its work will be slow and subject to much discussion and 


criticism. 


_— - —d 


A RIVAL OF ELECTRICAL TRANSMISSION. 
Probably nine persons out of ten if asked what is the best 


way of transmitting power will say, “by means of electricity,” 
and the tenth person will also give the same reply, unless he 
happens to be a gas engineer. Until very recently the prob- 
lem of transmitting power in large quantities over great dis- 
tances was considered almost purely electrical, and although 
text-books on power transmission and generation touched upon 
the possibilities of other means, such as compressed air and gas, 
these did not receive very much attention. Recently, however, 
power transmission by means of gas has been under discussion, 
particularly in England, where the local conditions at London 
may possibly have had something to do with the respectful 
It should be pointed 
out that these plans do not contemplate abolishing the elec- 


consideration the proposal has received. 


tric motor. The gas is to be used for transmission only, and not 
for distribution, for in the latter use the motor is unrivalled. 
In fact, this fact is recognized by the gas engineers themselves, 
as is shown by the following quotation from Mr. C. A. Smith, 
when urging, in the Electrical Times (London) for June 21, 
power transmission by means of gas: “Of recent years a good 
deal has been said about generating electricity at the pit’s 
mouth and transmitting it to various industrial centres, but it 
will be considerably cheaper to manufacture producer gas at 
the pit’s mouth and transmit it through pipes to the industrial 
centres, there to use it in driving gas engines for generating 
electricity, and also for heating and furnace work. The ques- 
tion of distribution and transmission of power must not be con- 
fused. For the former it is agreed that there is no agent to 
compare with electricity; for the latter purpose it is suggested 
that it is more economical to employ producer gas and piping 
than electricity and cables.” The emphasis is laid here upon 
the transmission of the cheapest form of gas. which is not 
only to bring cheap power to the city, but to do away with 
smoke. 

This same problem is gone into with a little more detail 
by Mr. H. A. Martin in a paper before the Society of Aris, Lon- 


don, an abstract of which will be found on another page of this 


Vol. 49—No. 3 


issue. Mr. Martin looks at the economical side of the prob- 
lem, and proposes the use of gas because it will conserve the 
British coal supplies and prevent smoke. He gives figures show- 
ing that this can be done and the gas sold for about twenty-five 
cents per thousand cubic feet, and still bring a profit. Mr. Mar- 
tin also dwells upon the transmission part of the work, pre- 
sumably leaving the distribution of power to local electrical gen- 
erating plants. 

Mr. Martin’s plans seem rather complicated.: The system 
itself is simple: the gas is to be generated at the mines and 
transmitted under high pressure—about 500 pounds per square 
inch—to the power centres, where it will be used for heating 
and in internal-combustion engines. But to do this requires 
not only a producer plant at the mine, but a large compressor 
plant, otherwise the cost of pipes would swamp the undertaking. 
But this high pressure calls again for reducing-pressure plants 
at the receiving station, and it is proposed here to utilize the 
remaining gas pressure—which will be about half the initial— 
directly in expansion engines, which, in turn, drive dynamos 
to furnish electric power for lighting and other purposes. In 
other words, the gas transmission system, as well as the 
high-tension electrical system, requires a step-up-transformer 
station and a substation at which the pressure of transmission 
may be lowered to that at which it is to be utilized. Stress is 
also laid upon the by-products of the gas system—the produc- 
tion of fertilizer and the utilization of the cooling action of the 
expanding gas in refrigerating plants. The question seems at 
first sight to narrow itself down merely to a transmission prob- 
lem, and this is the way in which it has been viewed in the two 
papers referred to above. But there are other considerations: 
the conversion from gas transmission to electrical distribution 
would probably not be as simple as has been assumed. The 
economic generation and distribution of electricity requires a 
fairly large power-house supplying a large district, and such a 
system must utilize a high potential and be equipped with sub- 
stations. Moreover, it is probable that smoke legislation will, 
in the future, deal not merely with the production of soot, but 
with the setting free of large volumes of burned gases. It is 
likely therefore that the power stations will be located on the 
outskirts of a town, and will, for this reason, employ substations 
scattered throughout the various sections of the district sup- 
plied. It is such a system, using transmitted gas, which must 
be compared with an electrical system with a large generating 
station at the mine, and a number of substations in the city. 
Transmission by gas will not eliminate any part of the elec- 
trical system except the transmission lines, and henee, when 
figuring the cost of power transmitted electrically, the cost and 
the losses of the substations must not be considered. 

Transmission by gas, it is true, will solve some of the prob- 
Jems not solved up to the present time by electrical transmission. 
While all adinit that no small motive power can compare with 
the electric motor, and that electric lamps are the best illumi- 
nating agents vet devised, when it comes to heating, the elec- 


trical system is at a disadvantage. Electrical heaters are per- 
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fectly efficient—that is to say, all the energy supplied to them 
is converted into heat, but the losses which have taken place 
before the energy reaches the heater are very great, while in 
the gas system all of the energy of the gas is converted into 
heat, though all may not be utilized. In other words, we start 
with our energy in the form of heat, which is obtained by burn- 
ing the gas. In the electric system we must carry this through 
a number of transformations, one of which is not very efficient. 
This disadvantage applies only to electric energy generated from 
fuel. When obtained from other sources the transformation 
ratio is high, and the cost depends mainly on the cost of the 
apparatus. | 

Since the introduction of electrical power into industrial 
and commercial life there has been a marvelous development. 
Methods of communication have been vastly increased; the eff- 
ciency of the worker and the electric motor is revolutionizing our 
methods of applying mechanical power either for transportation 
or manufacture. It is becoming such an important agent that 
all water powers have taken on a new significance and are rapidly 
becoming one of the most coveted of a state’s resources. The 
utilization of these powers has been by electrical means, and 
while we have divided this process into parts—generation, trans- 
mission and distribution—we have considered these divisions 
rather from the standpoint of convenience. In this work we 
have had no rivals, but now the gas man would have us believe 
that when it comes to transmitting power obtained from fuel 
that all of our work has been vain and that we must fall back 
upon other methods. The proposal is interesting, and it will 
be carefully analyzed; but until further evidence is produced the 
nine out of ten will still retain their original opinion. 


THE ELECTRICAL MANUFACTURE OF NITRITES. 

At the annual meeting of the German Bunsen Society, which 
was held at Dresden during May last, the report of which 
appears on another page of this issue, a most satisfactory dis- 
cussion took place upon the manufacture, by means of the elec- 
tric discharge, of compounds of nitrogen and oxygen. This is 
a subject which has been referred to frequently during the past 
five years, and upon which a number of papers have been read. 
Generally, however, such discussions have considered merely one 
phase of the problem, or have dealt with but one proposed solu- 
tion. At the Bunsen meeting, to the contrary, various phases 
It was attacked from the 
chemical side with a lecture upon the physical properties of 


of this matter were considered. 


nitrogen, delivered by Professor F. Foerster, of Dresden. ‘The 
physico-chemical side was presented by Dr. W. Nernst, of 
Berlin, who read a paper upon “The Equilibrium and Reaction 
Velocity Ratios of Nitric Oxide Formation.” A second paper 
by Professor Foerster described the Birkeland and Eyde sys- 
tem, which is now in actual operation in Norway. Professor 
M. Le Blanc, of Karlsruhe, discussed “The Estimation of Nitric 
Oxide in Air;” Professor J. Klaudy, of Vienna, the technical 
methods for converting the nitrous gases into nitric acid and 
its salts; and Professor Adolf Frank, of Charlottenburg, in the 
last paper of this series discussed the fixation of atmospheric 
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nitrogen by means of calcium carbide. This list of papers, as 
well as the names of their authors, show how thoroughly the 
matter was threshed over. 

It seems that the chemistry of the process has been neglected, 
as have also the thermal relations, but these two phases were 
well treated in the two papers by Nernst and Le Blanc. The 
latter showed that the methods generally employed in estimat- 
ing the nitric oxide are inaccurate, as there are a number of con- 
ditions which influence these determinations greatly. 

As is 
well known, the formation of nitric oxide is an endothermie 
reaction, as energy must be supplied to the two gases before 
they will combine; but if the product of the reaction be heated 


The discussion by Nernst was particularly valuable. 


somewhat higher, it will decompose again. Hence it is neces- 
sary to remove the products of the reaction from the ozone in 
which the combination takes place quickly. A rapid circulation 
of air through the furnace would seem desirable for this reason, 
but a rapid movement of the air will give a product dilute in 
It is therefore highly essential that the rate at 


which air is forced through the furnace should be determined. 


nitric oxide. 


This rate, of course, depends upon a number of things—on 
the time during which the air is exposed to the action of the 
It is this 
important part of the problem that was dealt with by Nernst. 


flame, and upon the temperature within the furnace. 


He obtained an equation anabling him to calculate the speed 
at which the reaction takes place, from which it is possible to 
compute the time required and any given temperature to reach 


a given saturation of nitrous oxide. His computed concentra- 


tions agree well with those found experimentally. 
The discussion of the technical methods for carrying out 
this reaction indicates that the Birkeland and Eyde process is 


in successful commercial operation. This, it seems, is the only 


one of the many processes which has survived the test of actual 
operation. The process, it will be remembered, is that in which 


a wide electric arc is, produced by drawing an alternating arc 
between the poles of a powerful electromagnet. The air to be 
treated is passed through the furnace in which this flame is 
maintained. According to Foerster, this furnace takes 500 
kilowatts, ten per cent of which is used in producing the mag- 
netic field. Through this furnace twenty-five cubic metres of 
air are passed per minute, giving a concentration of two per 
cent of nitric oxide. Expressed in another way, the furnace 
produces from seventy to eighty grammes of nitric acid per 
kilowatt-hour, equivalent to from 1,100 to 1,300 pounds per 
kilowatt-year. The cost of power is put at a little less than 0.15 
cent per kilowatt-hour, corresponding to 3.1 cents per pound of 
nitrogen in the form of nitric acid. The same amount of nitro- 
gen in the form of Chili saltpetre costs, in Europe, over four 
times as much. The first figure, it must be remembered, takes 
in only the cost of power and considers nothing in regard to 
the cost of operating the plant. It was pointed out that during 
last year 1,500,000 tons of nitrate of soda were used, to produce 
which by the electrical method just described would require 
about 2,500,000 horse-power. One-third of this material was 
consumed by Germany alone, where, it is said, there are waste 
gases from blast furnaces now in operation which would produce 
500,000 horse-power, which might be used to supply part, at 
least, of Germany’s demand. 


SS 


THE ANNUAL CONVENTION OF THE 
NATIONAL ELECTRICAL CON- 
TRACTORS’ ASSOCIATION. 


— 


CLEVELAND, OHIO, JULY 18, 19 AND 20. 


Special Telegram to the Electrical Review. 

CLEVELAND, Onto, JuLY 18—The 
sixth annual convention of the National 
Electrical Contractors’ Association was 
held in Cleveland, Ohio, July 18, 19 and 
20. All of the members of the several 
committees arrived in Cleveland for con- 
ferences on Monday, July 16, and on Mon- 
day morning a meeting of the board of 
the national association was held. On 
Monday afternoon the Electrical Con- 
tractors’ Association of Ohio held its an- 
nual meeting, this being a formal meet- 
ing, as its interests were merged with the 
national association’s meeting. 

About 450 men, representing the elec- 
trical contracting industries of the coun- 
try, and a number of representatives of 
manufacturing companies and supply 
houses were present when the convention 
of the National Electrical Contractors’ 
Association was called to order by A. Op- 
penheimer at 10.30 o’clock Wednesday 
morning. `The first session was an open 
meeting, though the later mectings 
were participated in only by members of 
the association. An exception to this rule 
was the session on the third morning, to 
which all the visitors and attendants were 
invited. 

At the opening meeting Chairman Op- 
penheimer introduced the Hon. Tom L. 
Johnson, mayor of Cleveland, whose witty 
and brilliant remarks elicited a great deal 
of enthusiasm. Other addresses were made 
by W. B. McAllister, president of the 
Builders’ Exchange; F. M. Lawton, state 
director for Ohio, and a very graceful 
response was made by President James R. 
Strong. Frank E. Patterson, of New 
York city, then read a paper entitled “En- 
gineering Problems.” The opening ses- 
sion was attended by a number of ladies. 

Among those in attendance were the 
following gentlemen, many of whom are 
well known in manufacturing and com- 
mercial lines: V. C. Gilpin, R. G. Ken- 
nedv, L. H. Keller, O. C. Turgeon, Rob- 
ort Garland, H. ©. Adams, If. B. Kirk- 
land, E. J. Kulas, M. C. Morris, J. M. 
Fullman, Bailey Whipple, C. R. Sloan, 
Thomas T. Richards, Thomas G. Grier, 
F. M. Harrington, I. A. Bennett, E. R. 
Dull. P. H. Hoven, R. L. J. Fortune, 
A. ©. Einstein, Francis Raymond, F. 
Trumbel, David Aiken, C. H. Haddiel, 
C. M. Crofut, F. F. Skell, George F. Sear- 
ing, W. P. Crockett, J. B. Olson, Charles 
Anik Warren Ripple, O. R. W oodock, 
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E. W. Rockafeller, B. F. Bechtel, H. M. 
Gail, Charles W. Webb, M. F. King, W. 
Brewster Hall, Thomas J. Ryan, D. J. B. 
Baldwin, W. S. Greene, H. D. Betts, E. 
S. Ford, D. L. Markle, R. B. Bragins, 
F. M. Swan; William Ennis, L. P. Saw- 
ver, W. Dusenberry, William Mill, John 
W. Brooks, A. W. Little, F. W. Bliss, 


C. E. Corrigan, W. J. Barr, W. E. Phelps, ` 


Thomas E. Barr, R. A. Schoenberg, C. O. 
Baker, Alex Henderson, Alpha H. Kling 
and W. G. Tingley. S. H. G. 


The Meeting of the American Asso- 
ciation tor the Advancement 
of Science. 

The fifty-sixth meeting of the American 
Association for the Advancement of Sci- 
ence was held at Ithaca, N. Y., June 
28 to July 3. This was an extra summer 
meeting, the winter meeting at New Or- 
leans, La., having been held six months 
previous, and the next winter meeting be- 
ing planned for New York six months 
later. In consequence there were no presi- 
dential addresses and no election of offi- 
cers, except to fill vacancies, and but lit- 
tle action of any kind was taken by the 
council. 

The societies in session were as fol- 
lows: American Physical Society, Ameri- 
can Chemical Society and the New York 
chapter of the Society for Chemical In- 
dustry, Socicty for the Promotion of En- 
gineering Education and the American 
Microscopical Society. Sessions were held 
by Section B, Section D, Section E and 
Sections F and G. 

Cornell University placed its buildings 
at the disposal of the association, and each 
day furnished a mid-day lunch to the 
members. An informal smoker was held 
on the evening of Thursday, June 28, at 
the Town and Gown Club. The formal 
opening and dedication of Rockefeller 
Hall, the new physical laboratory of Cor- 
nell University, on the afternoon of Fri- 
day, June 29, ineluded addresses by Presi- 
dent Schurman, Professor E. L. Nichols, 
Dr. Elihu Thomson, Dr. W. H. Welch, 
and a letter from Professor W. A 
thony read by Professor E. Merritt. 

On Saturday evening, June 30, an ad- 
dress was presented by Professor Henry 
S. Carhart, of the University of Michi- 
gan, on “The South African Mecting of 
the British Association for the Advance- 
ment of Science,” illustrated by a series 
of lantern slides. 


On the afternoon of Monday, July 2 


Wwe 
a reception was given at the residence of 
Dr. and Mrs. Andrew D. White. 


. An- 


Vol. 49—No. 3 


International Association of 
Municipal Electricians. 


The eleventh annual convention of the 
International Association of Municipal 
Electricians will be held at New Haven, 
Ct., August 15, 16 and 17. An excellent 
programme of papers has been arranged, 
the following having been promised : 

“History of the Fire and Police Tele- 
graph,” by Adam Bosch, Newark, N. J. 

“Details of Certain Auxiliaries to Fire- 
Alarm Apparatus,” by J. B. Yeakle, Bal- 
timore, Md. 

“Advisability of Protecting Municipal 
Electricians by the Civil Service Laws,” 


by Jerry Murphy, Cleveland, Ohio. 


“Comparison of Underground and 


Overhead Wiring, and of the Relative 
Values of Single Rubber-Covered Wire 
and Lead-Encased Cable for Underground 
Construction,” by W. H. Thompson, 
Richmond, Va. 

“Conditions Surrounding the Inspec- 
tion of Wires in the Southwest,” by Clar- 
ence R. George, Houston, Texas. 

There will also be a question box, which 


has been compiled by W. M. Petty, Ruth- 
erford, N. J. 


———- —- ed. — 


Bust of Volta Presented to the Insti- 
tution of Electrical Engineers, 
of Great Britain. 


On Monday, June 25, the electrical en- 
gineers who were visiting England were 
entertained by the Institution of Elec- 
trical Engineers at the Hotel Cecil, Lon- 
don. There were about 500 persons pres- 
ent, among them being Mr. J. Gavey, 


president of the institution; Lord Kelvin, 


and Sir Joseph Swan. A feature of the 


reception was the presentation to the in- 
stitution of a bronze bust of Allessandro 
Volta by the Associazione Elettrotecnica 
Italiana. The presentation was made 
through Mr. E. Jona, president of the as- 
sociazione. A number of prominent elec- 
trical engineers took part in the speech- 
making, among them being Mr. Gavey, 
Professor J. L. Farney, representing the 
Association Suisse des Electriciens; Mr. 
E. Hospitalier, past-president of the So- 
ciété Internationale des Flectriciens; Dr. 
E. Budde, president of the Verband 
Deutscher Elektrotechniker; Dr. Emil 
Naglo, representing the Elektrotechnicher 
Verein; Dr. S. S. Wheeler, president of 
the American Institute of Electrical En- 
gineers, and Mr. Guido Semenza, honor- 
ary general secretary of the Associazione 
Elettrotechnica Italiana. 
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New York Telephone Company’s 
Bid to the City. 

The New York Telephone Company 
has partly accepted and partly refused 
the terms proposed by New York city as 
the basis of an arrangement for the con- 
tinued operation of its system in the city 
without competition. The company has 
made answer in a letter sent to the Board 
of Estimate, replying to a resolution 
passed by that board on June 15, which 
was practically to the effect that if the 
company did not ask for a franchise which 
would carry with it the payment of a per- 
centage of its yearly revenues to the city, 
and would not confess judgment in the 
matter of $6,000,000 rental claims which 
the city has brought against the Empire 
City Subway Company, the board would 
proceed to consider the advisability of 
granting a franchise to the Atlantic Tele- 
phone Company to put in operation a 
competitive telephone system. The letter 
is signed by Charles F. Cutler, president 
of the New York Telephone Company, 
and U. N. Bethell, president of the New 
York & New Jersey Telephone Company. 
In effect, the company offers the city the 
payment of $3,500,000, to be paid in 
twenty-five years, and $200,000 a year 
thereafter. It will make still further re- 
ductions in its rates for service, and it 
will make a fifty-per-cent reduction in its 
charges for municipal telephone service. 

The company will not surrender its 
franchise righis, as it believes that it 
would be impossible to continue a sound 
development of its svstem, and would be 
impossible to make further reductions in 
rafes unless the company was in a position 
in the future to deal freely with the con- 
stantly changing conditions. 

“The total compensation offered by the 
Atlantic Telephone Company for a twen- 
tv-five-year franchise amounts to $2,680,- 
000 for the twenty-five years, while the 
total compensation offered by the New 
York Telephone Company for the same 
period is $3,500,000. The Atlantic com- 
pany has offered an additional $100,000, 
to be paid within thirty days after the 
granting of the franchise. The Bureau 
of Franchises has suggested an initial 
cash payment of $250,000. If this sum 
should be agreed upon the total payments 
of the Atlantic Telephone Company would 
be brought up to $2,930,000. 

The company announces that it is im- 
possible for it to confess judgment in- 
volving a forfeiture of its subwavs, and 
it will consent to do everything possible 
to expedite the trial of the action, or that 
if it should be deemed desirable it will 
consent to the settlement of the question 
by arbitration. 
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The Efficiency of Steam Plant. 

Two papers upon this important sub- 
ject were read and discussed in London 
on Friday, June 22, at the eleventh an- 
nual gathering of that very exclusive and 
select body known as the Incorporated 
Municipal Electrical Association. Ab- 
stracts of the more important portions 
of the two papers will appear in a later 
issue. 

The first of these papers dealt with the 
use of live steam for heating the feed- 
water of boilers, and was contributed by 
George Wilkinson, chief electrical engi- 
neer of Harrogate. The live steam feed- 
heating apparatus used in these experi- 
mental trials was constructed by Messrs. 
Dales and Braithwaite, of London, and 
is based upon the principle of spraying the 
feed-water into a chamber which is con- 
nected with the steam portion of the 
boiler. This system of preheating differs 
from the much-discussed thermal] storage 
system of Drewitt Halpin in that all the 
feed-water used in the boiler is passed 
first through the economizer and then 
through the live steam feed heater, and 
is thus raised nearly to the steam tem- 
perature before it enters the boiler. Mr. 
Wilkinson has failed to state, however, 
that this system of working is no new 
proposal, the raising of all the feed-water 
to the steam temperature having been 
recommended by Mr. Hamilton and also 


by Messrs. Booth and Kershaw, in their . 


much-discussed Institution paper read in 
London on January 26, 1905. The ex- 
periments made at Harrogate by Mr. 
Wilkinson were carried out with an ordi- 
nary type Lancashire boiler, provided 
with a Green type of economizer of 288 
pipes. The economizer alone raised the 
feed to a temperature ranging from 213 
degrees Fahrenheit to 265 degrees Fah- 
renheit. The Dales and Braithwaite ap- 
paratus added from eighty-three degrees 
Fahrenheit to 120 degrees Fahrenheit to 
this temperature, and the feed-water in 
these experiments could thus be raised to 
a temperature ranging from 333 degrees 
Fahrenheit to 348 degrees Fahrenheit. 
The temperature of the steam during 
these tests of the lve steam feed heater 
was between 353 degrees Fahrenheit and 
360 degrees Fahrenheit. Six steam- 
raising tests were made during the trials 
of this system at Harrogate—one with 
cold-water feed, two with economizer 
feed and three with both the economizer 
and the live steam heater in operation. 
The results showed a gain of 12.7 per cent 
in the combined efficiency of the plant, 
when the live steam heater was in opera- 


89 


tion and the consumption of coal was at 
the rate of 27.31 pounds and 29.53 pounds 
per square foot of grate area per hour; 
while at the lower rate of fuel consump- 
tion the gain by the use of the live steam 
feed heater was 7.0 per cent. If the tests 
carried out by Mr. Wilkinson are correct 
(there appears no reason for doubting their 
accuracy), the gain in the thermal effi- 
ciency of a boiler by use of a live steam 
feed-water heater has been clearly proved 
under working conditions. The claims 
made by Drewitt Halpin, by Mr. Hamil- 
ton, by Messrs. Booth and Kershaw, by 
Colonel Crompton and others, for the 
advantage and economy of hot feed- 
water, are therefore at last likely to re- 
ceive recognition and application from the 
branch of the engineering profession en- 
gaged in the generation of electricity. 
Perhaps the most suggestive portion of 
Mr. Wilkinson’s paper, however, is that in 
which he asserts that a much higher 
evaporative duty than at present is usual 
may be obtained from steam boilers by 
the use of hot feed-water and intensive 
combustion. He considers that a coal con- 
sumption treble or quadruple that at 
present considered good work is possible, 
with a boiler plant properly designed and 
equipped for the new system of working. 
A method of trebling or quadrupling the 
steaming power of their present boiler 
plant by comparatively simple means 
would thus seem to be within reach of all 
steam users. Possibly Mr. Wilkinson will 
follow up this suggestion by carrying out 
at Harrogate some tests of the live steam 
feed heater, with still Bigner rates of 
fuel consumption than th 29.5 pounds 
per square foot of grate area, given in 
number four of his boiler tests. A boiler 
with a specially large fire grate and com- 
hustion chamber would be required to 
give this method a fair trial, but the cost 
of providing this would be saved, we be- 
lieve, in the reduced consumption of fuel; 
one of the most interesting of Mr. Wil- 
kinson’s observations being that at these 
high rates of combustion the whole flue 
space of the boiler becomes filled with 
incandescent gas. A considerable portion 
of Mr. Wilkinson’s paper is devoted to 
the theoretical side of the subject, and an 
attempt is made to answer the question, 
“Why should a boiler show a higher 
thermal efficiency when fed with water 
at or near the temperature of ebullition ?” 
The experiments of Sir William Ander- 
son, Sir Frederic Bramwell, Miss Bryant, 
Mr. Dales and A. W. Hamilton are re- 
ferred to in this connection. These all 
prove that the higher the temperature of 
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the water on the one side of the boiler 
plate, the greater is the rate of heat trans- 
mission from the source of heat on the 
other side of the plate, and that the maxi- 
mum of heat transmission occurs during 
ebullition. Many theories have been ad- 
vanced by boiler engineers and others to 
account for this fact. The theory which 
finds most favor with the author of the 
paper we are discussing is the following: 
_ At the moment of its conversion into 
steam, the water takes up from the plate, 
with great rapidity, the whole of the ther- 
mal energy represented by the latent heat 
of steam (or about four times that re- 
quired to raise the temperature of the 
same volume of water from zero degree 
Fahrenheit to 212 degrees Fahrenheit). 
Therefore, at those portions of the boiler 
where ebullition is occurring, the rate of 
heat transmission must necessarily be 
much higher than at those portions where 
water is being raised to the ebullition 
point. The objection usually advanced to 
mect this theory is, that the production 
of steam from water at the temperature of 
ebullition does not occur instantaneously 
at the surface of the plate. A small bubble 
of steam forms here, it is true, but this 
detaches itself from the plate almost as 
soon as it is formed, and as it rises up 
through the heated water it gains enor- 
mously in size. The formation of steam 
is occurring, in fact, at all stages of its 
upward journey, and not only at the sur- 
face of the boiler plate; and this forma- 


tion of steam and absorption of heat only | 


ceases when the bubble arrives at the sur- 
face of the water and escapes as wet 
steam. Anotfler objection to the theory 
advanced by Mr. Wilkinson is that, if 
true, boilers would produce steam with 
almost explosive violence, for all the 
water in contact with the boiler plates 
would be converted into steam instan- 
taneously. A theory which is proof 
against all hostile criticism has, in fact, 
yet to be formulated, and it would be of 
much assistance in this matter if one 
could construct a high-pressure boiler of 
glass or of some other transparent mate- 
rial, which would allow one to see what 
was occurring during ebullition. Until 
this is done we fear the exact cause of 
the gain in thermal efficiency of boilers 
fed with water at the temperature of the 
steam will remain unexplained. How- 
ever, while we thus dismiss the theoretical 
side of Mr. Wilkinson’s paper as of little 
value, its practical importance is great, 
and we hope all engineers interested in 
boiler working and management will read 
and study the abstract which will be pub- 
lished in a later issue. 
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Walter A. Vignoles, the author of the 
second paper, is chief electrical engineer 
of Grimsby, and his paper entitled “The 
Efficiency of Steam Plant” is an attempt 
to explain why the coal consumption is 
much higher in central generating sta- 
tions than in marine work. Upon the 
subject of boiler-house economy, Mr. Vig- 
noles has nothing novel to say, and as he 
evidently never makes any tests either of 
his fuel or of his waste gases, we can not 
regard the plant under his charge as one 
which is being worked to the fullest ad- 
vantage. The figures given in Table 4 
of Mr. Vignoles’ paper confirm this opin- 
ion. Under “Plant Economy,” Mr. Vig- 
noles tabulates the results of tests made 
at the Grimsby works, showing the extra 
steam consumption due to the stand-by 
and other losses. These losses and the 
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Steam Power Plants,” read before the 
Institution of Electrical Engineers in 
January, 1905, emphasized the importance 
of the boiler in the economical generation 
of electricity, and suggested experiments 
upon the lines of those carried out by 
Mr. Wilkinson at Harrogate. It is obvious 
that both Messrs, Wilkinson and Vignoles 
have been close students of that paper. 


——__~><»> 


Tests of Turbo-Generators. 


In an interesting article appearing in 
the London Electrician for June 22 and 
29, the equipment of the new Brighton 
electric power station of the Brighton 
corporation is described. This power sta- 
tion is equipped with turbo-generators 
rated at 1,800 kilowatts. They are of the 
double-flow Westinghouse-Parsons type, 
in which steam enters an annular chamber 
at the centre of the cylinder, first expands 
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TURBO-GENERATOR TEST. 


diagrams given in Mr. Vignoles’ paper are 
chiefly interesting to electrical engineers, 
but his remarks concerning the wasteful 
steam consumption of the auxiliary en- 
gine plant have a more general applica- 
tion. In the tests made at Grimsby, Mr. 
Vignoles found that the auxiliaries con- 
sumed 5.1 pounds of steam per kilowatt- 
hour as compared with 31.6 pounds for 
the main engines. Thus nearly one-sev- 
enth of the steam generated was used for 
the auxiliary engine plant. Mr. Vignoles 
recommends the use of electrically driven 
pumps in order to reduce these losses. 
The two papers which have been dis- 
cussed above show that electrical engineers 
are taking an intelligent interest in their 
steam-raising plant, and are beginning to 
realize that it is in the boiler house, 
rather than in the dynamo room, that the 
greatest scope for improvement and econ- 
omy hes. Messrs. Booth and Kershaw, in 
their paper entitled “Fuel Economy in 
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in nozzles, and impinges against blading 
of the compound De Laval type. The 
steam then continues to flow towards each 
end of the turbine and enters the Parsons 
portion, from which it finally finds its 
way to the condenser. The pressure em- 
ployed is 180 pounds, with 150 degrees 
The condensers give a 
vacuum of not less than twenty-seven and 
one-half inches. The actual conditions 
during the test are shown graphically in 
the accompanying diagram, which is re- 
produced. On an average they are: steam 
pressure, 206 pounds per square inch; 
superheat, 123 degrees Fahrenheit; vac- 
uum, twenty-seven and one-half inches; 
load, 1,780 kilowatts; steam consumption 
per kilowatt-hour, 19.6% pounds. Al- 
though during this test the steam pressure 
was somewhat above the guarantee, both 
the superheat and the load were con- 
siderably below that called for—factors 
which count more than steam pressure in 
turbine operation. Allowing for the con- 
ditions, the contractors compute that the 
steam consumption per kilowatt-hour 
would be 19.3 pounds, under the guaran- 
teed conditions. 
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HE Spier Falls power-house is at 
present the largest and most im- 
portant of several operated by the 

Hudson River Electric Power Company. 
While the name of this place is familiar 
to many, yet, on account of its secluded 
location on the upper Hudson river— 
about ten miles west of Glens Falls—its 
characterizing features are not generally 


By C., J. Hopkins, 


000 at a frequency of forty cycles per 
second. oe 

The issue for June 30 of the ELECTRIC- 
AL Review contains an article entitled 
“Towers for the Transmission Line be- 
tween Ballston and Amsterdam, New 
York,” describing what is perhaps the 
most recent progress in electrical trans- 
mission, that of a 60,000-volt transmission 
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Spier Falls Power-House. 


(but for some time after its formation 
titled the Hudson River Water Power 
Company), that Spier Falls began to have 
a commercial value in the eyes of con- 
sumers of power. On April 1 of that 
year the International Contracting Com- 
pany, with a force of some 600 men, coni- 
menced work for the construction of the 
large dam and power-house now existing, 


Fig. 1.—GENERAL VIEW OF THE SPIER FALLS POWER-HOUSE AND THE TaIL-RacE. TAKEN DURING A PERIOD OF LOW WATER. 


known and will undoubtedly be of inter- 
est to those unacquainted with them. 

That portion of the building which 
houses the present plant at Spier Falls, 
having an aggregate capacity of 14,300 
kilowatts, was completed in 1905, and 
extensions to this power-house for the in- 
stallation of four additional units, which 
are already well advanced, will give an 
ultimate capacity of approximately 25,- 
000 kilowatts. 

The nominal water head is eighty feet. 
The present transmission voltage is 30,- 


line supported from steel towers spaced 
550 feet apart. The development of this 
line, which is being constructed by the 
Hudson River Electric Power Company, 
will attract considerable attention, as the 
practicability of the 80,000-volt line, de- 
signed to transmit power from the Zam- 
besi falls has received severe criticism. 
It was not until the year 1900 that, 
as a result of organization under the di- 
rection of Eugene L. Ashley, president of 
the operating company, now known as the 
Hudson River Electric Power Company 


their preliminary operations comprising 
the digging of test holes, ten feet square, 
to locate the rock. The contracting com- 
pany worked till about November 15, 1900, 
when difficulties arose causing work to be 
suspended. After some weeks of delay 
construction was again resumed with re- 
newed energy, the promoting company 
itself taking charge, employing some 1,100 
hands and working day and night. The 
nature of this undertaking may be partly 
comprehended by the fact that thirty- 
three arc lights and twenty Well’s lights 
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were used throughout the nights. This 
force of labor was dismissed during the 
year from the fall of 1903 to that of 
1904. Continuous operation of the plant 
was started in September, 1903, although 
at this time the dam was incomplete, and 
a head of sixty-four feet only instead of 
eighty feet was available, nevertheless, ow- 
ing to the fact that the turbine ratings are 
forty per cent greater that the rated ca- 


Fig. 2.—INTERIOR VIEW OF SPIER FALL8 PoweEr-HovuseE, 
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mind during these periods in particular. 
This temporary switch house may be seen 


in Fig. 3. 
Power was originally supplied at 15,- 


000 volts. The transmission line in its first 
stage was not capable of satisfactorily 
withstanding the higher pressure (30,- 
000 volts) as intended, the insulators be- 
ing perhaps the weakest link in the chain 
and accounting for this condition. These 
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LARGE GENERATORS. 


pacities of their respective generators, the 
wheels were able to develop full-rated 
output and maintain normal speed. At 
this early stage the protection provided 
for the apparatus was of a very temporary 
nature—which together with a somewhat 
congested arrangement of switch gear did 
not fail to bring its troubles, especially 
during electrical storms, or to place the 
operators in a somewhat nervous state of 


insulators were replaced as early as possi- 
ble by a porcelain type of more liberal 
design consisting of three sections, having 
a maximum diameter of eight and one- 
half inches and an assembled height of 
seven and one-quarter inches, approxi- 
mately. 

Fig. 1 is a general view of the power- 
house and tail-race taken from the centre 
of the dam during a period of low water. 
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The width of the river near the top of 
the dam is about 1,500 feet, while the 
highest portion of the dam is about 100 
feet above the bed of the river. Before 
the construction of this dam the fall of 
the water was slight, assuming more of 
the nature of rapids; so that the building 
of this large water barrier necessarily 
produced a considerable flooding of the 
country above it, increasing the width of 
the river some three or four times, and 
forming a most valuable reservoir, which 
on account of the formation of the adja- 
cent land did not require any additional 
lateral fortifications. The property owned 
by the company in this vicinity is ex- 
tensive, amounting to some 800 acres. The 
course of the water which passes over the 
dam has been diverted from its original 
channel, now occupied by the tail-race, 


_by a rock partition shown in the lower por- 


tion of Fig. 1, thus preventing its inter- 
ference with the tail-race. It may also 
be seen from this figure, by comparing 
the number of arches in the tail-race over 
which the building stands to the total 
number, that the ultimate capacity to 
which it is anticipated the power-house 
may be extended is about twice its pres- 
ent size; on the other hand it follows 
from the fact that this photograph was 
taken from the spillway that there are 
times in which the water is not too plenti- 
ful, thus indicating that unless very ex- 
tensive reservoirs were provided such a 
plant could only be operated in its en- 
firety for a few months in the year. 

Fig. 2 is an internal view of the power- 
house taken in the fall of 1905, showing 
five of the six large generators, No. 1 be- 
ing excluded. 

The entire electrical equipment of this 
station was manufactured by the Gen- 
eral Electrice Company, Schenectady, N. Y. 
It comprises six large units, four of 
2,500-kilowatt and two of 2,000-kilowatt 
capacity each; there is also a small unit 
of 300 kilowatts. The generated volt- 
age is 2,000 at a frequency of forty cycles 
per second. The hydraulic plant con- 
sists of six large and three small tur- 
bine water-wheels, the latter operated as 
parasites of the large penstocks. The ac- 
companying table gives the types and sizes 
of these wheels. 

Those who are familiar with the opera- 
tion of hydraulic plants realize the im- 
portance of the water-wheel governors in 
this undertaking. Spier Falls is provided 
with two types—the Lombard and Stur- 
Experience shows that while simi- 
lar types of governors may perform their 
duty satisfactorily in parallel, such is not 


goss. 
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necessarily the case when it becomes im- 
perative to run two or more types in a 
similar manner. 

Considering the actuating principles of 
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may be discerned from the remaining por- 
tion of the roof in the further end of the 
building and over the switchboard then in 
operation. In the far corner of the build- 


Designation Type of Turbine. inch ioe Revol ihoni per 
Diameter. | Power. Minute. 
No Torerarserein e eeaeee Swain, double wheel 54 5,250 240 
N08: 258 se uhc arterne AEREE TRS McCormick ‘'‘ oe 42 4,000 300 
Nos: 4 0,0; Voie ceacicide esr eawenc s $s ii 54 5,250 240 
For 300-kilowatt generators...... k single ‘‘ 22 oe 400 
Exciters 1 & 2 (150 kilowatts each) we me ee 15 ore 


Note—The installation of No. 7 turbine is in progress. 
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air vent at the head of this enclosed water 
channel is frozen up or otherwise choked 
with foreign matter. 


The four three-phase transmission lines, 
which leave the power-house, are shown 
in Fig. 3, passing over one pole and at- 
tached to the same by a double set of in- 
sulators—beyond this point the transmis- 
sion lines are carried on two pole lines, 
one supporting a No. 000 B. & S. trans- 
mission line to Glens Falls and the other 
two No. 000 lines and one No. O line, 
which after passing through a switch-house 
in Saratoga, are continued to Ballston sub- 
station, whence two lines continue to a 


Fic. 3.—SHOWING THE Sıx COMPLETED PENSTOCKS OF THE SPIER FALLS POWER-HOUSE AND PROVISION FOR Two ADDITIONAL IN THE REAR. 


different types to governors, the reason 
for the above fact is not difficult to com- 
prehend. The one type being more sensi- 
tive than the other tends to take up all 
the regulation, while the more sluggish 
will hold its machine at a constant load. 
Adjustments might possibly be made to 
offset this difference, but, again, experi- 
ence shows that owing to the complicated 
mechanism involved in these machines 
such manipulations are not very perma- 
nent in their effect. 

Referring to Fig. 2, the outline of the 
original temporary wooden 


structures 


ing is the new switchboard gallery. The 
new permanent switchboard since com- 
pleted was damaged by fire a few months 
ago. 

Fig. 3 shows six completed penstocks 
with provisions for the addition of two 
similar ones; these are six feet in diam- 
eter and about fifty feet ın length. In 
the centre of Fig. 3 may be seen a piece 
of collapsed penstock—this is of particu- 
lar interest, as it indicates one of the 
calamities that may befall such apparatus 
as the result of atmosphere pressure 
should the penstock be emptied when the 


terminal at the General Electric Com- 
pany’s works via another switch-house at 
Alplaus, to which point the Mechanics- 
ville power-house feeds direct. 

The fact that the Hudson River Elec- 
tric Power Company owns and operates 
plants at Mechanicsville and Schoharie 
Falls, in conjunction with that at Spier 
Falls, 1s connecting its recent installa- 
tion at Utica with this station, has a power- 
house in course of development on the 
Sacandaga river, and is also interconnected 
with the General Electric Company’s 
power-house at Schenectady, makes the 
supply of power furnished by them most 
reliable, so much so that a complete shut- 
down might be termed impossible. 


ee 
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The Bunsen Society Meeting at Dresden. 


Important Papers upon the Fixation of Atmospheric Nitrogen. 


HE thirteenth annual meeting of the 
Í German Bunsen Society was held 
at Dresden from May 20 to 23, 
and was attended by a large number of 
members of the society, including Nernst, 
Foerster, Le Blanc and other leading 
German electrochemists. The recently 
held International Congress of Chemists 
at Rome no doubt interfered te-some ex- 
tent with the attendance at this year’s 
meeting of the Bunsen Society. 

Following the plan adopted at last 
year’s gathering, a number of papers upon 
one of the more important subjects of 
scientific and technical interest at the 
present time had been arranged, the sub- 
ject selected for this year's meeting being 
“The Fixation of Atmospheric Nitrogen.” 
These papers were read and discussed at 
the first business meeting of the members 
—on Monday, May 21. As this subject 


‘is one which is of considerable interest to 


chemists, electricians and engincers in all 
countries, the papers and discussions upon 
it have been dealt with somewhat fully 
in this report, and only very brief refer- 
ences to the other papers, likely to be of 
interest, have been given. 

Professor F. Foerster, of Dresden, in- 
troduced the subject, “The Fixation of 
Atmospheric Nitrogen,” with a lecture 
dealing with the chemical and physical 
properties of nitrogen and its oxides, and 
outlining briefly the nature and difficul- 
tics of the problem presented to electro- 
chemists for solution. It was pointed out 
by the lecturer that nitrogen was one of 
the most inactive of the elements at the 
normal temperature, and that only at very 
high temperatures did it become chem- 
ically active and able to enter into com- 
bination with oxygen. 

The importance of nitric acid and of its 
salts (sodium and potassium nitrate) in 
the arts and industries was next referred 
to, and the laboratory production of ni- 
trogen oxides by Cavendish and Priestly 
in 1780, by means of electric spark dis- 
charges in air, was described. Bunsen 
also observed the formation of nitric 
oxide when exploding mixtures of hydro- 
gen with excess of air. The experiment 
can be easily repeated and the formation 
of the brown NO, observed, when direct 
current at a pressure of sixty to seventy 
volts is allowed to spark in air, using iron- 


wire electrodes. The oxidation or com- 


By John B. C. Kershaw. 


bustion of nitrogen produces no heat, and 
in this respect it differs from the usual 
type of combustion. The flame is’ there- 
fore extinguished unless fed with a con- 
tinuous supply of electrical energy. The 
reaction is, however, a thermal and not 
an electrical one, and the only duty of the 
electric current is to maintain the nitro- 
gen at the temperature at which it be- 
comes chemically active toward oxygen. 
The fixation of nitrogen in the form of 
nitride, by passing the gas over heated 
cerium, boron, titanium, magnesium or 
calcium is another method of great 
chemical interest. Technically, however, 
it is of no importance, since the re- 
covery of these elements in the metal- 
lic state is too costly. The fixation of 
nitrogen by means of calcium car- 
bide—worked out by Franks—is a third 
method, of more promise. In this case 
calcium-cyanamide (CaCN,) is produced, 
and the compound is of direct value 
as a manure—apart from its value as 
an intermediate product in the manu- 
facture of nitrates and ammonia. Pro- 
fessor Foerster concluded with some fig- 
ures showing the importance of nitrogen 
—to the agricultural industry. In 1900, 
1,300,000 tons of Chili saltpetre were 
used; in 1905, 1,500,000 tons. Of this 
enormous total Germany consumed about 
one-third. In 1900, the total world pro- 
duction of sulphate of ammonia was 
500,000 tons, to which total Germany con- 
tributed 150,000 tons. 

Of this total world production of arti- 
ficial nitrogen compounds—either in the 
form of nitrates or of ammonia—agricul- 
ture absorbs seventy-five per cent, and the 
total value of these artificial manures in 
1900 amounted to 270,000,000 marks, or 
$67,500,000. 

Professor W. Nernst, of Berlin, then 
read a paper upon the “Equilibrium and 
Reaction Velocity Ratios for Nitric Oxide 
Formation.” A proof of the thermal 
nature of this reaction is found in the fact 
that the union of nitrogen and oxygen 
is observed as an explosion phenomenon, 
with the mixed gases. The chemical laws 
of mass reaction can therefore be applied 
to the problem involved in the calculation 
of the ratios desired. 

These constants are of the highest im- 
portance for the technical industry, since 


it is requisite to obtain a concentration of `’ 


nitric oxide as high as possible in the 
final gases in the minimum of time. For 
calculation of the equilibrium ratio the 
usual equation: 


can be applied. In this equation K is 
a constant independent of the mass of 
the gases, but dependent upon the tem- 
perature; while the chemical symbols 
within brackets represent the pressures 
of the component parts of the gas mix- 
tures. The larger the value of K the 
greater will be the amount of NO ob- 
tained from the same gas mixture. It is 
important for technical purposes to cal- 
culate the point at which increased value 
of K ceases to be remunerative, owing to 
the increased cost of the electrical energy 
required for producing the higher tem- 
perature which causes it. 

In order to obtain the data required for 
calculating this value, Nernst led air 


through a platinum or iridium crucible, — 


maintained at the desired temperatures 
by means of an electric furnace. The gases 
passing from the crucible were led through 
a platinum capillary tube in order to ob- 
tain rapid cooling of the gas mixture, 
and were then analyzed to ascertain the 
NO contents. This rapid cooling is of 
importance, since otherwise a portion of 


the already formed-NO would be again 


decomposed: a result due to the declining 
value of K as the temperature fell. 

By rapid cooling of the gas mixture, 
however, there is what may be called a 
“freezing in” of the value K, and the 
composition of the cooled gases is prac- 
tically the same as at the moment they 
issued from the heated crucible. From 
the data obtained by this method, the 
value of K can be directly obtained. 

Another method used for checking the 
results rests upon the observation of the 
influence of pressure upon the time of 
explosion and temperature obtained in 
“Knallgas” explosions. 

Using x to denote the percentage of 
NO in the exit gases for various tempera- 
tures, the values in the following table 
were obtained. 

For calculating the speed of reaction 
ratio the following equation was used: 

een a i 
Ve ks (Os) (Ny) 
in which k, and k, represent the con- 
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stants for the speed of combination and 
dissociation of NO. Now k, can be cal- 
culated, K is known, and thus X, can be 


TABLE 1.—PERCENTAGE OF NO IN EXIT Gas. 


a 


Values of X. 


Calculated. 

| ) Inter- 
. E Observed. bol ta 

Te ie a, | 
1.500 0.10 . 1,811° 0.37 0.35 
1.800 0.84 ) 1.877° | 0.42 0.43 
2,000 | 0.61 |; 2,023° 0.52 0.«4 
2,500° | 1.79 | 2.038° 0.61 0.67 
3,000 | 8.57 | 2,195° 0.97 0.98 
eee feces | 2.580° 2.05 2.42 
2,675° 2.238 2.35 


ascertained; and from these data the gen- 


AT + B + A 
was obtained. At high temperatures the 
last number of this equation disappears, 
and one thus obtains a straight line ratio 
between the value for k, and the tem- 
perature. By use of this method one can 
therefore obtain the time required for the 
production of a given amount of NO. 
The following are the values obtained 
for the establishment of a state of half 
equilibrium, for complete equilibrium— 
infinite time is, of course, required. 


eral equation log k, = 


Derre k, t. 
i | 
1,0C0 140 | 81.68 years 
1,500 37,800 1.2 days. 
1,900 9.16 x 108 2.08 minutes. 
2,100 1.40 x 10% 5.06 seconds. 
2 500 3.37 X 101° 1.08 10-* seconds. 
2900 | 8.07 > 1012 | 8.45x10-1°geconds. 


— 


From this table one sees that the time 
required diminishes enormously with the 
increase of temperature. It is neverthie- 
less impossible in actual practice to obtain 
a gas containing more than three per cent 
of NO, for the cooling of the gases can 
not be completed quickly enough to pre- 
vent dissociation entirely. 

In the discussion upon Nernst’s paper 
the question was raised whether a gas 
mixture containing fifty per cent each of 
oxygen and nitrogen would vield better 
results than ordinary air, for NO produc- 
tion. 

Nernst replied that by this plan the 
yield could be improved by twenty per 
cent, but that the cost of preparing such 
a gas mixture would not be balanced by 
the gain in output of NO. 

Professor F. Foerster, of Dresden, fol- 
lowed with a paper upon “The Technical 
Methods for Carrving Out the Combustion 
of Nitrogen.” The author commenced 
by stating that theoretical considerations 
clearly indicated the lines upon which the 
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technical methods must be developed. The 
gas mixture must be heated to the highest 
possible temperature, and then must be 
cooled with the highest possible rapidity. 

Muthman and Hofer had found in 
their experiments that the yield of NO 
decreased with the increase of electric en- 
ergy put into the are. Researches by 
Brode helped to explain this anomaly. 
The electric are consists of a very hot 
inner core, and of an outer “aureole” of 
flaine, of lower temperature. This “aure- 
ole?” increases in extent, however, with 
increase in the electric energy put into 
the are. Now NO is only formed in the 
inner flame; the temperature of the “au- 
reole” causes its dissociation. Therefore 
increase in the extent of the “aureole” 
causes increased dissociation. 

For this reason better results were ob- 
tained in the early trials with spark dis- 
charges—as in the case of these, the sec- 
ond zone of flame is of small dimensions. 

But an enormous number of sparking 
points is required, since each represents 
a very small amount of electrical energy. 
Bradley and Lovejoy attained this requi- 
site by designing a drum covered with 
points, which revolved slowly inside an- 
other drum similarly provided on its inner 
surface. With this apparatus they ob- 
tained eighty-eight grains of HNO, per 
kilowatt-hour and a concentration of two 
to three per cent of NO in the issuing 
gases. Using current at 10.000 volts 
pressure, the apparatus required only one 
ampere, and attempts to use a larger cur- 
rent only produced the “aureole” of lower 
temperature, which it was necessary to 
suppress. To obtain a large amount of 
nitric acid from the air by this method 
would have required, therefore, the con- 
struction of many hundreds of these re- 
volving drums, and as they were compli- 
cated and costly, the Bradley and Lovejoy 
process failed. 

A sparking process for manufacture of 
nitric acid might be worked with the aid 
of condensers, but hitherto electrical con- 
densers have not proved durable when in 
constant use. Inventors in this domain 
have, therefore; turned to “flame-ares” 
for provision of the heat required, the es- 


‘sential condition of this use being that the 


arc should be continually in movement, or 
should be rapidly extinguished and re- 
made. This condition can be best attained 
by means of a magnetic field, and by use 
of alternating current for forming the 
flame-are. By this method of working, 
the flame-are is made to take the shape of 
a dise, and it has been applied practically 
to NO production by Messrs. Birkland & 
Eyde. Their apparatus or furnace con- 
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sists of a case, one metre high and one 
metre broad, within which, by means of 
an alternating current and a magnet, a 
disc of flame two metres in diameter is 
produced. The whole interior of the case 
is, in fact, filled with a sea of flame, and 
into this the air to be consumed is led. 
The furnace takes 500 kilowatts of elec- 
trical power, ten per cent of this being 
required for the production and main- 
tenance of the magnetic field. The flame- 
are is produced by an alternating current 
at 5,000 volts. Twenty-five cubic metres 
of air are led per minute through the 
flame, and a concentration of two per cent 
of NO is thereby attained in the issuing 
gases, 

From seventy to eighty-three grams 
HNO, per kilowatt-hour are obtained 
with this furnace in constant work, this 
being equivalent to 500-600 kilogrammes 
per kilowatt-vear. Taking the cost of the 
kilowatt-hour at .60 pfg., this is equiva- 
lént to .29 mark (6.8 cents) for the elec- 
trical energy required to produce one kilo- 
gramme of nitrogen in the form of nitric 
acid; whereas in sodium nitrate (the Chili 
saltpetre of commerce) the same amount 
of nitrogen costs 1.25 marks (thirty-one 
cents). 

In Norway, the nitrie acid is converted 
into calcium nitrate or into the basie ni- 
trate of lime, the latter compound having 
proved a good fertilizer for agricultural 
purposes. The annual consumption of 
1,500,000 tons of nitrate of soda would 
require 2,500,000 horse-power to produce 
by the method just described; but the 
waste gases of the blast furnaces now in 
operation in Germany alone would gen- 
erate 500,000 horse-power if utilized for 
this purpose. 

The author then discussed the theory 
of the above methods for producing ni- 
trate from the air, and stated that from 
the results of experiments carried out by 
himself, with direct and alternating cur- 
rents, he had concluded it was the amount 
of electrical energy and not the manner 
of discharge that influenced the results 
obtained. Haber had calculated that with 
a temperature of 4,200 degrees centi- 
grade, and rapid cooling of the final gases, 
a yield of 212 grammes HNO, per kilo- 
watt-hour might be attained; while with 
a temperature of 3,200 degrees centigrade 
only 93.5 grammes were attainable. The 
former figure of 212 gramines is in the 
author's opinion too high; but the lower 
limit of 93.5 grammes has already been 
nearly attained in practice, and an in- 
crease of this vield will only come by use 
of methods whieh can communicate a 
higher temperature to the air sent into 
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the furnace. Further progress in the in- 
dustry is, therefore, a question for elec- 
tricians rather than for chemists; al- 
though by use of a fifty per cent mixture 
of nitrogen and oxygen, under pressure, 
a slight increase in the yield might be ob- 
tained. 

Such a fifty per cent mixture of oxy- 
gen and nitrogen might be won by dis- 
tillation of liquid air, and the residue of 


pure nitrogen could then be utilized for . 


preparation of calcium cyanamide by the 
Frank and Caro process. 

Bodenstein, Eskales, Nernst, Brode and 
Stavenhagen joined in the discussion on 
this paper. 

The next paper of this series upon the 
fixation of atmospheric nitrogen was 
contributed by Professor M. Le Blanc, of 
Karlsruhe, and dealt with the “Estima- 
tion of Nitric Oxide (NO) in Air.” The 
author stated that the literature upon this 
subject was scanty and inaccurate. The 
method of estimating NO, usually de- 
scribed, was to lead the gas mixture 
through water, and to determine the ni- 
trate and nitrite present after the absorp- 
tion. According to the authorities, 
equivalent amounts of nitrate and nitrite 
would be produced—as shown by the 
chemical equation: 


N,0, + H,O = HNO, + HNO, 


The author had found, however, that 
several conditions influence the results ob- 
tained, and that the character of the 
flame, the length of time during which 
absorption is occurring and the nature of 
the absorbent, each influenced the pro- 
portion of HNO, to HNO, obtained in 
the final solution. Although the difficul- 
ties in the way of obtaining a correct es- 
timation are therefore great, by the choice 
of suitable conditions for the absorptions, 
a quantitative estimation of the nitrate 
present in solution is possible. The au- 
thor finally gave reasons for believing that 
N,O, and NO, were also present at times 
in the gases pressing from the inner zone 
of the are. , 

The next paper, by Professor J. Klaudy, 
of Vienna, was upon “The Technical 
Methods for Converting the Nitrous Gases 
into Nitric Acid and Its Salts.” The au- 
thor stated that the results obtained in 
regular work by the larger installations 
for nitric-acid production from the air, 
gave a concentration of twenty-seven 
grammes of NO per cubic metre of air. 
This was equivalent to 21.6 litres of NO 
per 1,000 litres of air, or 2.16 per cent, 
and corresponded to a temperature of 
2,600 degrees centigrade in the interior of 
the furnace. This yield of NO corre- 
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sponds to 600 kilogrammes of HNO per 
kilowatt-year; but owing to the dilution 
of the escaping gas, only a portion of this 
total can be recovered as nitric acid. 

In Norway, the kilowatt-year in certain 
localities can be obtained by water-power 
for twenty marks ($5), while in Switzer- 
land and Austria it costs forty marke 
($10), and at Niagara eighty marks 
($20).  Power-gas installations and 
small water-powers can not, therefore, 
compete in this new industry, although 
blast-furnace gases may have a future. 
Taking the above figures as basis of the 
calculation, the author finds that in Nor- 
way one kilogramme of nitrogen in the 
form of NO costs only .15 mark ($0.03), 
while in the form of sodium nitrate or 
nitric acid, it costs from 1.15 marks to 
1.90 marks ($0.28 to $0.48). 

The last paper upon this subject was 
by Dr. Adolf Frank, of Charlottenburg, 
and dealt with “The Fixation of Atmos- 
pheric Nitrogen by Means of Calcium 
Carbide.” This paper covered very much 
the same ground as the lecture delivered 
by Dr. Frank before the Congress of Ap- 
plied Chemistry at Rome on Tuesday, 
May 1, and a report of this lecture has 
already appeared in these columns. (See 
ELECTRICAL REVIEW, June 2.) 

Other papers read at the Dresden meet- 
ing of the Bunsen Society which may be 
of interest were the following: 

Professor Jager (Charlottenburg), 
“Calorimetric Measurements by Means of 
the Platinum Thermometer.” 

Dr. F. Fischer (Berlin), “The Forma- 
tion of Ozone.” 

Dr. Siedentopf (Jena), “A New Phy- 
sico-Chemical Microscope.” 

Dr. Siedentopf (Jena), “Note upon 
Colloidal Alkali Metals.” This paper is 
of interest in connection with the new 
method of producing metallic filaments 
from refractory metals, for incandescent 
lamps. 

Dr. L. Doermer (Hamburg), “Note 
upon the Structure of Electrolytic Cal- 
cium.” 

Professor R. Lüther (Leipsig), “Note 
upon Electrolytic Cross-Currents.” 
(Kreisstrome. ) 


Importation of Cryolite. 


The quantity of cryolite, a material 
used in the manufacture of sodium salts, 
imported during the year 1905 was, ac- 
cording to a bulletin issued by the United 
States Geological Survey, 1,600 long tons, 
valued at $22,482. For the preceding 
year the importations were only 959 tons. 
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Power Transmission by Means of Gas. 
In a paper read recently before the So- 
ciety of Arts, London, on “Coal Conserva- 
tion, Power Transmission and Smoke Pre- 
vention,” the author, H. A. Martin, had 
the following to say respecting the trans- 
mission of power by means of gas: 

The cost of transmission will depend 
very materially on the scale on which it 
is undertaken. A supply of gas equiva- 
lent in heating value to the 15,000,000 
tons of coal consumed by London every 
year can be conveyed from the South 
Yorkshire coal field, a distance of, say, 
173 miles, by a single line of six-foot pipe, 
with an initial pressure of 480 pounds 
per square inch, or, not to depend on a 
single main, by four lines of pipe ranging 
from three feet to six feet in diameter, 
with a pressure of 510 pounds. It would 
not, however, be necessary to supply so 
large a quantity, for gas, by reason of 
its higher practical efficiency, would take 
the place of a much larger amount of 
coal than would appear from a com- 
parison of their respective calorific values. 
The actual amount of gas which would 
be required depends on so many condi- 
tions, the effect of which can not be esti- 
mated with any approach to accuracy, 
that it is impossible to say even approxi- 
mately what it is likely to be. In view 
of all the facts, however, it is reasonable 
to suppose that the consumption of gas 
in London might be increased to four or 
five times its present amount. Whether 
or not this rate is actually reached, or 
whether it is exceeded, the difference in 
the scale of operation will hardly be such 
as to make any material difference in the 
cost. For the sake of a tangible example, 
I have assumed a consumption of 180,- 
000,000,000 cubic feet per annum, and a 
maximum demand of 900,000,000 cubic 
feet per day. 

If it were necessary to keep down the 
cost of transmission to the lowest possible 
figure, the gas would be conveyed by a sin- 
gle line (or at most two) of steel pipes, 
increasing in diameter toward the point 
of delivery, so as to keep down the fric- 
tional loss, and to utilize the whole of the 
pressure for transmission. It will be pru- 
dent, however, to increase the number of 
pipes to four, and, for reasons which will 
be apparent later on, it may be desirable 
to deliver the gas at a fairly high pressure. 
Each main would then be laid with thirty- 
inch pipes throughout, the thickness vary- 
ing from one end of the line to the other 
as the pressure dropped. The weight of 
gas conveyed per minute would be 4,637 
pounds per main, or 18,518 pounds in all, 
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being about eighty per cent of the carry- 
ing capacity of the four mains, with ini- 
tial and terminal pressures of 500 pounds 
and 250 pounds, respectively. 

The weight of each line would be about 
82,000 tons, or 328,000 tons for the four, 
and their cost at current prices would be 
about $35,160,000. 

To this must be added Parliamentary 
and other expenses, such as right of way; 
allowing $5,000,000 for these brings the 
total cost of the lines up to $40,160,000. 

The annual cost of transmission, allow- 
ing six per cent for interest, four per 
cent for depreciation of the pipes, and 
$75,000 for inspection, repairs, taxes, etc., 
would be $3,895,000. 

To compress the maximum supply of 

625,000 cubic feet of gas per minute to 
a gauge pressure of 500 pounds per 
square inch requires about 207,000 indi- 
cated horse-power. Under ordinary cir- 
cumstances this power would be most 
economically obtained by means of pro- 
ducers and gas engines, which, at 0.8 
pound of coal per indicated horse-power 
per hour, would consume some 355,000 
tons per annum. There is little doubt that 
this is much less than the amount of 
coal consumed by all the coasting steam- 
ers, goods and shunting engines, which 
now carry the coal supply of London. In 
the present case, however, there happens 
to be a source of power already available 
in the gases of combustion from the coke 
used for carbonizing the coal. These gases 
leave the retort ovens at a very high tem- 
perature, the greater part, if not the 
whole, of the heat which they contain be- 
ing generally wasted, whereas by means 
of suitably arranged boilers they might 
be made to furnish most, if not all, of 
the steam required to work the compres- 
sors. , 
It is estimated that the entire cost of 
the compressor plant would be $12,500,- 
000. The annual cost of running it would 
be $1,450,000. 

Spreading the annual costs of compres- 
sion and transmission over 180,000,000,- 
000 cubic feet of gas, the cost per 1,000 
cubic feet for compression is 0.8 cent and 
for transmission 2.2 cents. 

In transmitting air or gas in pipes 
there is very little gain in utilizing the 
whole of the pressure for transmission, 
because by expanding the gas down to at- 
mosphere we increase its volume, and 
consequently its velocity, to a very great 
extent. It follows that the frictional 
losses in the last few miles of pipe are 
enormous, involving a corresponding drop 
of pressure in this part of the main. By 
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delivering the gas under pressure this 
wasteful expenditure is avoided, and al- 
though the amount of gas delivered is, 
of course, reduced, a simple calculation 
shows that this reduction is very slight 
in comparison with the pressure saved. 

On the other hand, the residual 250 
pounds of pressure represent some three- 
quarters of the effective work of compres- 
sion, and by means of suitable engines or 
motors, such as are used with compressed 
air, may be made to restore a great part 
of the power which was expended in this 
operation. 

To compress 1,000 cubic feet per minute 
to a pressure of 500 pounds, with the mod- 
erate total efficiency of sixty-nine per cent, 
requires the expenditure of 331 indicated 
horse-power. By utilizing the expansion 
of the gas, from 250 pounds down to at- 
mosphere, without addition of heat, in a 
suitable engine with direct-coupled dyna- 
mo, some ten kilowatts would be obtained 
per 1,000 cubic feet per minute, or from 
the daily supply of 900,000,000 cubic feet 
delivered, say, 1,000,000 kilowatt-hours. 
This is on the assumption that the gas ex- 
pands adiabatically, in which case it would 
emerge from the motor at a temperature 
of about 200 degrees Fahrenheit below 
zero, and with only one-half its normal 
volume. It will therefore be desirable to 
heat the gas before it enters the motor, 
for which purpose from two to three per 
cent of the expanded gas may economically 
be utilized. The power developed may 
thus be increased by something like fifty 
per cent, giving a daily output of, say, 
1,500,000 kilowatt-hours. This, at 1.5 
cents per kilowatt-hour, would give a daily 
revenue of about $23,500, of which sta- 
tion costs would probably absorb onc- 
third; and interest, depreciation and man- 
agement another third; the amount of 
these charges depending on the load-fac- 
tor obtained. . 

It might not be convenient so to arrange 
the transmission of the gas that the whole 
of the current generated therefrom could 
at all times be utilized, but there is little 
doubt that the profit on the year’s working 
would yield a handsome return on the 
cost of maintaining a high terminal press- 
ure. . 

From a comparison of the actual costs 
of manufacturing gas in various Eng- 
lish towns an average figure of 11.3 cents 
per 1.000 cubic fect is reached. Adding 
to this the costs of compression and trans- 
mission, and allowing for leakage, costs 
of distribution, taxes, etc., the selling is 
found to be twenty-four cents per 1,000 
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cubic feet, if a profit of 4.4 cents is 
allowed. 

There can be no question, however, that | 
the reduction of the price of gas to any- 
thing like forty cents per 1,000 cu- 
bic feet would bring about so large an 
increase in the demand that further re- 
ductions would speedily ensue, with the 
result that nearly the whole of the coal 
at present consumed in London would be 
displaced by gas. Even for the generation 
of electricity, gas at thirty-seven cents 
would cost less than the coal now con- 
sumed by twenty-three out of the twenty- 
five London electrical] undertakings, while 
Hackney’s fuel bill (the lowest of them 
all) exceeds the equivalent of gas at 
twenty-five cents. These undertakings, 
however, would probably find it cheaper 
to obtain their current from the gas- 
expanding stations than to generate it 
themselves. 


Turning now to the incidental conse- 
quences of gas transmission, and giving 
due precedence to the fog question, the 
general supersession of coal by gas would 
put an end, once for all, to the smoke 
nuisance, and the abnormal blackness and 
persistence of the London fog would be- 
come a memory of the past. There is no 
reason why gas. should not be piped in 
the same way to every city and town in 
the kingdom. To inland towns, indeed, 
which pay $4.50 or $4.75 for their gas 
coal, cheap gas would be an even greater 
boon than to London, with its sea-borne 
supply. Nor need the benefits of cheap 
gas be confined to the towns, for there is 
no reason why the trunk mains should not 
be tapped at any desired point along 
the route. The cause of industrial decen- 
tralization could be given no greater 
stimulus than it would receive from the 
provision of light, heat and power at a 
minimum cost along every foot of the 
pipe-lines from the collieries to the me- 
tropolis. 

——— l _ 


Novel Cable-Laying Apparatus. 


In Berlin, Germany, the telephone wires 
are formed into cables of large size, 
and are laid in cement conduits. To carry 
this out a gang of ten or twelve men is 
generally needed, so that a labor-saving 
device could be a great advantage here. 
This was found in the shape of a vertical 
drum operated by an electric motor, which 
iz used for drawing the cables through the 
conduits. To make it easy of transport, 
the apparatus is installed upon two sep- 
arate wagons. The first wagon which 
forms the current-generating plant con- 
tains a six-horse-power petrol motor 
coupled to a small dynamo. On the sec- 
ond and larger wagon we have a three- 
horse power motor mounted with the cable 
drawn. With this apparatus a great sav- 
ing of time is effected, and in one case a 
cable of the heaviest type of 600 feet length 
was drawn through the conduit in seven 
minutes. 
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Society for the Promotion of 
Engineering Education. 

The Society for the Promotion of Engi- 
neering Education held its fourteenth an- 
nual meeting at Cornell University, Ithaca, 
N. Y., June 28 to July 3. 
interesting papers were presented, brief 
abstracts of some of which are given be- 
low. 

John F. Hayford, in a paper entitled 
“Why Not Teach About Men, the Most 
Important and Difficult Tools an Engi- 
neer Uses?” said that this is a course 
which should be taught because of its im- 
portance in affecting the success of the 
man and therefore his usefulness to the 
community, because the subject matter 


.can not be learned quickly or easily by 


mere experience, because there are funda- 
mental principles to be followed, in using 
men, which are teachable, and because of 
the high cultural value of the course. 

It is essential to the success of the 
engmeer that he should know how to 
estimate the strength and recognize the 
peculiar properties of the men with whom 
he is associated, or whose energies he di- 
rects, for the same reasons that he must 
know the strength’ and properties of the 
materials with which he deals. A cor- 
rect judgment of men is more difficult 
to attain, but is also more important than 
a correct judgment of materials. The 
engineer must have both. 

James P. Munroe read a paper entitled 
“The Standards to Be Placed Before the 
Young Engineer.” Much teaching is in- 
effective, because neither teacher nor pupil 
sees the true end of education, which is 
physical, mental, moral, and therefore 
social, efficiency. 

Limiting ourselves to technological 
schools, few students look beyond the next 
examination, which they regard simply a3 
an artificial barrier in their race for a de- 
gree. The schools of applied science foster 
this student attitude by multiplying ex- 
aminations, overloading with “examin- 
able” subjects, and permitting too much 
intensive specializing. As a result the 
minor processes often eclipse the major 
purposes of higher education. 

Those major purposes, in the order of 
their importance, are: to develop man- 
hood out of bovhood; to make men hu- 
manly broad-gauged, mentally quick and 
receptive, intellectually catholic, tolerant 
and modest; to train good citizens in 
the broadest sense, and to equip for indus- 
trial efficiency. Unless the fourth (and 
least important) purpose is achieved in 
such a way as to make for manhood, 
breadth and active citizenship, the tech- 
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nological school has failed of its educa- 
tional duty. 

The faculties of most schools of applied 
science have definitely succeeded, against 
great odds, in upholding the true aims 
and purposes of higher education. But 
with the greater speed and specialization 
of modern life, this will be increasingly 
dificult, unless they are supported and 
assisted by bodies of men near enough to 
understand the problem and vet far enough 
removed to gauge the final, broad results 
of technical teaching. Such bodies of 
men are the trustees and the alumni. Both 
could and should do more than at pres- 
ent toward making the undergraduates 
understand and follow those genuine, en- 
during standards of human efficiency by 
which the teaching and the lives of all edu- 
cated youth ought to be governed and 
inspired. 

Paul C. Nugent discussed “The Dual 
Degree for Engineering Courses.” There 
are now three methods of graduating en- 
gineering students: graduation with hon- 
ors as in colleges of liberal arts; gradua- 
tion with full engineering degree, gradu- 
ation with the degree of Bachelor of Sci- 
ence in Enginecring, followed by the full 
degree for additional work. The systems 
all have their defects, and the author 
offers a fourth plan as follows: at the end 
of the regular four or three-year courses 
let two degrees, be granted, the B. S., 
being given to those who have passed in 
all the required studies, but who have 
failed to attain a certain set grade. This 
grade to take into account (in the case 
of four-vear courses) all the work of 
the last three vears. The required per- 
centage, while reasonably high, should not 
be as high as that demanded for gradu- 
ation with honors in liberal arts. Stu- 
dents who attain the required percentage 
will be given the full degree. Details of 
the plan will have to be worked out. but 
it appears to offer no difficulty. 

Arthur E. Havnes read a paper entitled 
“The Justification of the Use of the 
Expression ‘Engineering Mathematics, ” 
The reasons for the use of this expression 
are at least three. (1) Because of the 
main object of study of mathematics in 
an engineering course—mathematics are 
to be used as “tools” bv the engineer. 
(2) Because such an object requires a 
different kind of teaching. The teacher 
should have been trained as an engineer. 
(3) Because the content or extent of the 
field is different from that of ordinary 
mathematics, | 

Bassett. Jones, Jr.. presented a paper on 
“The Benefit of Philosophy to the Engi- 
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neering Student.” This is said to be the 
age of the specialist. That every man 
must devote himself to one thing, that 
he is only valuable in so far as he knows 
more about some one subject than any 
one else. To such a man success is possi- 
ble, if by success one means that he is 
to be the slave of business, and that when 
all is said and done he leaves his business 
alone behind him. 

The young people should at least have 
some training in those two most usefui 
acquisitions of the mind, imagination and 


an appreciation of the beautiful. The 
world is nothing apart from our ideas 
about it. | 

To live in the broadest sense of the 
word; to live completely, that is the great- 
est thing that education has to teach, and 
failing in this education is itself a fail- 
ure. The study of life then should con- 
stitute a part of our curriculum. 


Report Relating to Trolley Con- 
struction, Underground Conduit 
Construction and Subways for 
Chicago. 

A report has just been submitted by 
Bion J. Arnold, Chicago, Ill., to the 
committee on local transportation of the 
Chicago city council, This report deals 
with the construction of overhead trolley 
lines, of underground electric conduit 
lines and the subways in the city. It sup- 
plements the earlier report submitted by 
Mr. Arnold in 1902. After pointing out 
the various considerations which enter 
into these questions, Mr. Arnold recom- 
mends that the overhead trolley system 
be installed in the business districts of the 
city to such an extent that all through 
routes outlined in the earlier report can 
he put into effect. This is ‘with the un- 
derstanding that when the completed sub- 
way system is built the tracks in the busi- 
ness district will be modified to conform 
to the arrangement shown in the earlier 


report. It is not thought advisable to 
construct conduit svstems through streets 
which will later be followed by the subway 
svstem. It is further recommended that 
immediate steps be taken for rehabilitat- 
ing the present surface systems and for 
constructing a number of subway systems 
outlined in this report. Also, the river 
tunnels. which are to be reconstructed, 
should be placed at such a level that they 


can be used as part of the proposed sub- 
way system. 


The World’s Coal Supply. 


The German periodical Stahl und Eisen 
estimates Germany's coal supply at 280,- 
000,000,000 tons, and that of Great Brit- 
ain and Ireland at 193.000.000.000 tons. 
the total for all Europe being taken as 
7.000,000,000,000. tons. 
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BALANCERS. 


BY J. W. SHUSTER. 


The article with the above caption, 
which appeared in the ELECTRICAL RE- 
view of March 10, from the pen of Mr. 
Budd Frankenfield, calls attention to a 
subject of more than passing interest, both 
from the operating standpoint and from 
the theory involved. | 

Mr. Frankenfield has drawn an inter- 
esting comparison between the motor- 
generator set when used as a balancer on 
direct-current circuits and the autotrans- 
former when used for the same purpose 
on alternating circuits. 

The fact that a transformer is usually 
placed on an alternating-current circuit 
near the point at which any considerable 
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Fig, 2—CuRvEs SHOWING THE RESULTS 


current ig delivered, and that it is readily 
connected for three-wire distribution, has 
minimized the demand for the autotrans- 
armer as a balancer. There are, how- 
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ever, certain cases where this type of ap- 
paratus is a great convenience in taking 


Fie. 1—ARRANGEMENT OF JNSTNUMENT FOR 
BALANCER TEstT. 


care of the unbalanced load, and of the 
regulation of the system. 

Some of the students in alternating cur- 
rents at the University of Wisconsin have 
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or UNBALANCING TEST OF BALANCER, 


made tests along the lines referred to by 
Mr. Frankenfield with results which cor- 
respond very closely with the theory as 
outlined in the above article. 
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The appended curves are taken from 
data submitted by Messrs. Lewis Fussell 
and W. E. Wickenden, two of the above- 
mentioned students. 

The observations were taken with no 
load on one side of the three-wire sys- 
tem and the load on the other side varied 
by small amounts to show the definite 
changes of current and power in the two 
halves of the autotransformer. The in- 
struments were arranged to measure the 
current, pressure and power on the 
autotransformer sections as indicated by 
Fig. 1. 

Following the system of nomenclature 
adopted for the direct-current balancer, 
the coil on the unloaded side is designated 
as m and that on the loaded side by g 

Curves 5 and 6, Fig. 2, show the one, 
the constant gradual increase of J, as 
the unbalance of load increases, and the 
other, the decrease in I, to the point where 
I, equals the constant value of I, sin ¢, 
which is the magnetizing current of the 
autotransformer. From this point power 


-1s supplied to the load from g and the 


current increases. 
Curves 1 and 2, Fig. 2, show the mag- 
netizing currents in the balancer to be 
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BY BALANCER. 


practically constant, while the core loss 
currents are varying on the two sides of 
the balancer. 

The power-factor curves 3 and 4, Fig. 
2, are of interest, expecially curve 3, in 
showing the point at which the power of 
g passes through zero. 

From curves 1 and 2, Fig. 3, the amount 
of power absorbed bv the balancer, and 
the power delivered by it as the unbal- 
anced load is increased, may be seen, the 
watts absorbed and delivered being plot- 
ted against current in the neutral. 

The erratic bend in the curve between 
Im, sin @ and current in the neutral in- 
dicates an inaccuracy in one of the instru- 
ments used here. However, the remainder 
of the data is: very consistent, showing 
not only a very close agreement with the 
theory as outlined by Mr. Frankenfield, 
but also the possibility of measuring the 
quantities entering and obtaining the re- 
Jations accurately. 

BLECTRICAL LABORATORY., 

University oF WISCONSIN, 
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ELBCTRIC PUMPING AT COLLIERIES.' 
BY GERALD H. J. HOOGHWINKEL. 


One of the first applications of elec- 
tric power to the driving of mining plant 
was the electrically driven mining pump. 
The only types of pumps available, un- 
til recently, were slow-speed ram, pis- 
ton or bucket pumps, according to the 
lift required; but on account of the 
shorter strokes and smaller masses to 
be moved, underground  direct-driven 
steam pumps were worked at higher 
speeds than surface pumps. However, 
even these comparatively low speeds were 
not very suitable for coupling to electric 
motors without the use of gearing. As 
gearing was thought to be objectionable 
by most mining engineers, a prejudice 
which is not shared by the writer, the elec- 
trical engineer was asked to reduce the 
speed of his motor to such a point that 
two of the great advantages of electric 
motors, namely, cheapness and small di- 
mensions, almost disappeared. The writer 
has installed many geared pumps of large 
dimensions, and they are running satis- 
factorily and without noise. For small 
pumps, belt-driving with high-speed mo- 
tors, which show a high efficiency at vari- 
ous loads, may be used, at least in pump 
rooms where the atmosphere is not too 
much saturated with moisture. 

The desire to use moderately high-speed 
motors resulted in the design of high- 
speed pumps, such as the Riedler, the 
Berginan and several others, using me- 
chanically aided valves, operated by levers, 
cams or eccentrics. These high-speed 
pumps were to be used for high lifts; but 
lately the speed has been reduced, so as 
to ensure absolute security from break- 
downs, owing to valve troubles, ete. For 
pumping plant, especially at mines, safety 
from breakdown is the one and only con- 
dition which must be satisfied before every- 
thing else, even before high efficiency ; 
and, as will be seen later on, the electric 
motor has been instrumental in bringing 
into favor a class of pumping machinery 
which fulfills this condition, and so far 
had been very rarely used for underground 
pumping. The first express pump of large 
capacity was run at 200 to 300 revolutions 
per minute, but this speed has been gradu- 
ally reduced to 120 to 180 revolutions, 
which is an immense advance on the old- 
fashioned slow-speed pumps at fifty to 
eighty revolutions, and still allows of the 
use of electric motors of fairly economical 
desien and low first cost. 

For small pumps the speed mav be 


~ 1 Abstract of a paper read before the Institution of 
Mining Engineers of Great Britain, June 20. 
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somewhat higher, and for such pumps 
belt-driving is advisable, if there is enough 
space in the pump room: the loss in the 
belt being equalized by the higher effi- 
ciency of the motor. 

The latest electrically driven mining 
pump (in the opinion of the writer, des- 
tined to supersede all other pumps and 
first of all the steam-driven pump) is 
the electrically driven high-pressure cen- 
trifugal pump. The centrifugal pump is, 
of course, an ideal mining pump, on ac- 
count of its many and valuable qualities, 
namely: (1) cheapness, about one-sixth; 
(2) small dimensions and compactness; 
(3) strong construction and almost abso- 
lute security from breakdown; (4) possi- 
bility of pumping dirty and gritty water; 
(5) small pump room required. The 
commercial construction of high-pressure 
centrifugal pumps is of recent date, and 
is due almost entirely to Sulzer Brothers, 
of Winterthur, Switzerland. Now, any 
lift can be attained up to 750 feet with 
one pump only; and for higher lifts, with 
two or more pumps in series. 

The first large installation erected on 
this principle was the pumping plant for 
the Hocayo mines, Spain. Small centrif- 
ugal pumps, driven by electric motors, 
were installed on each pumping-level as 
the workings increased in depth. | The 
pumps needed no supervision, and the loss 
of energy, usually incurred by letting the 
water flow and accumulate in the sump 
at the pit-bottom, was avoided. Another 
advantage was that the capacity of the in- 
stallation could be gradually increased 
with very little cost. With plunger 
pumps, either steam or electrically driven, 
a division of the pumping plant in this 
manner would be impossible, owing to the 
high cost and still higher working costs. 
The water pumped from its proper inflow- 
level is also much clearer, and has there- 
fore a certain value when brought to the 
surface. 

Modern high-pressure centrifugal pumps 
may be divided into two distinct classes, 
namely, the Sulzer pump and the Rateau 
pump. Various firms on the Continent 
and in the United States manufacture 
either of these types on license, or a pump 
of their own, which may be more or less 
a combination of both principles. 

The Sulzer pump consists of one or 
more rotating impellers, containing spiral- 
lv curved guide blades and fixed guide 
wheels, provided with spirally curved wa- 
ter passages. The water is thrown radi- 
ally against the fixed guide wheels and 
through openings in the latter, back again 
against the blades of the next propeller, 
which throws it through openings in the 
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periphery of the fixed guide wheel in the 
pressure chamber surrounding the guide- 
wheels. Thence, the water flows through 
channels to the next impeller system or to 
the discharge if it is a single-stage pump. 
Gradually the velocity is transformed into 
pressure by means of expanding channels. 
This pressure varies, of course, with the 
speed of the impellers, but it may be 
taken as ahout 225 feet of head per im- 
peller stage. 

The first important installation of cen- 
trifugal pumps of high capacity against 
a head of over 1,800 feet placed at the pit- 
bottom was carried out at the Victor- 
Rauxel colliery, Westphalia. Two pumps 
are installed in series, each having a ca- 
pacity of 1,500 gallons of water per min- 
ute against a head of 900 feet. This plant 
has now been running for two years, night 
and day, without a single hitch. An off- 
cial test showed the following results: 
steam engine, ninety per cent; genera- 
tor, ninety-four per cent; cables, ninety- 
nine per cent; motor, ninety-three per 
cent, and pumps seventy-five per cent; 
the total efficiency being fifty-nine per 
cent. 

The Rateau pump is built on another 
principle, as the water does not leave the 
impellers in a radial direction, but in an 
axial one. In the Sulzer pump the water 
flows on the impellers in an axial direc- 
tion and is thrown out radially, but in 
the Rateau pump the water enters the 
passages of each impeller at the centre, 
and, by the rotation, is forced out to a 
collecting chamber surrounding the pe- 
riphery of the impeller. The ducts which 
return the water back to the centre of 
the impeller are suitably curved to act as 
guide passages, similar in action to the 
guide buckets of a turbine. The water 
then enters the impeller in an axial di- 
rection, its rotary motion having been 
transformed by the guide passage into 
rectilinear motion. 

The efficiency of the Rateau pump is 
slightly higher than that of the Sulzer 
pump, and may be taken as between sixty- 
five and eighty per cent. It can be used 
for pumping smaller quantities of water 
at greater heads, while the Sulzer pump 
is more adapted for large quantities and 
lower heads. 

A recently installed Rateau pump in the 
Carmaux colliery, France, has a capacity 
of eighty gallons per minute to a vertical 
head of 1.350 feet at a speed of 2,900 
revolutions per minute. 

The electrical part should consist of a 
high-speed three-phase motor, because it 
is the cheapest and best-adapted electric 
motor for mining purposes, and may be 
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worked up to an output of 100 horse- 
power without a starting switch. Instead 
of the latter it is equipped with a centrif- 
ugal compensator, which can be made com- 
pletely gas-and-water tight, and it cuts 
out the starting resistances automatically. 
The point is to construct a motor run- 
ning at a medium speed and well venti- 
lated, so as to show no high temperature 
rise after a twenty-four hour’s run. An- 
other required condition is the possibility 
of regulating the position of the stator 
part of the motor, as the small clearance 
between the rotor and the stator with 
three-phase motors (continuous-current 
motors are not very suitable for under- 
ground pumping) soon necessitates a read- 
justment of the clearance, after continu- 
ous running, perhaps for months, without 
stopping. For large motors it is essen- 
tial that they be constructed in many 
parts, so as to permit of easy transport in 
the shaft and narrow roadways. Motors 
of a capacity of 200 horse-power and more 
should be provided with slip-rings, and 
these can be completely enclosed, so as to 
be water-and-gas tight. They must be 
so well ventilated that, after continuous 
running for any considerable length of 
time, their temperature limit is not 
reached. 

A three-phase motor of modern con- 
struction may be considered free from 
breakdown, and it is therefore not neces- 
sary to provide spare units. It is good 
practice to mount the motor between two 
pumps, one being a spare, or between the 
two cylinders of a two-cylinder pump. 
Direct driving, although not absolutely 
necessary, is to be preferred, especially 
for large sets. If gearing is used bronze 
wheels and raw-hide pinions should be 
emploved in order to avoid noise, which 
is most objectionable in a mine, and con- 
stitutes a real danger. The motor may 
also be mounted side by side with a three- 
evlinder pump, but this arrangement has 
the disadvantage that all parts of the 
pump are not so easily reached as with the 
motor placed in the centre. In the former 
case, however, the motor should be pro- 
vided with a revolving mass, either in the 
rotor or in the shape of a separate fly- 
wheel, so as to ensure an even turning 
moment, 

Much depends, of course, on the regu- 
larity of the pumping. If the flow of 
water to be removed is constant, then the 
pumps can be run direct from the mains 
of a power station. In small pumping 
plants, if the flow varies very much, the 
pumps may stand idle during the hours of 
less flow, but with large installations this 
is hardly practicable. In the latter case 
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the pumping plant must have its own elec- 
tric generating plant at the power station, 
namely, its own dynamo and spare plant, 
so as to regulate the speed of the pump by 
influencing the generator field through a 
separate exciter, and also the steam en- 
gine speed. This ensures a speed regula- 
tion without incurring ‘the losses of a 
speed control through resistances. This 
arrangement is only, however, to be recom- 
mended for large pumping plants (300 
to 500 horse-power), as the generator- 
units in the power station will be about 
that size. In both cases, however, employ- 
ing either a separate dynamo or direct 
driven from the mains there should be 
a starting arrangement in the mine as 
well, and the motor should be provided 
with slip-rings. In case of emergency the 
man in the pump room should not be 
obliged to ring up the power station, 
but he should be able to shut down the 
pumping plant himself. 

The pump room in the mine should 
be built of stone or brick, and as near as 
possible water-and-gas tight, even in mines 
which are supposed to be exempt from fire- 
damp. This brick chamber must be well 
ventilated and lighted, and serve at the 
same time as a distributing station for the 
entire colliery from which the cables to 
the various workings will radiate inbye. 
This may seem expensive and wasteful. 
but the writer has found it to be a saving 
in the end, as it is so much easier to keep 
the electric and pumping plant in per- 
fect order, and therefore to economize 
In repairs and minimize the chance of a 
breakdown. The longer life of the ma- 
chinery and of the switch gcar are also 
advantages not to be overlooked. 

If the mine is fiery, the switch gear 
should be of the gas-tight enclosed type, 
in the case of starters of the liquid type, 
while switches and fuses, if any, should 
be of the oil type. The short-circuiting 
contacts of the liquid starters should be 
enclosed, and the starter itself provided 
with a dash-pot, so as to prevent it from 
being put in or opened too quickly. The 
switch gear should be protected from acci- 
dental contact on the part of the work- 
men, although the pump room should be 
closed to them. 

A central telephone station should be 
installed, so as to enable the electrician 
in the pump room to be warned in time 
if any accident should occur inbye. The 
instruments must be made of a strong 
pattern, of the ironclad type, without flex- 
ible connections. 

A traveling hand-crane should be pro- 
vided for inspection ard repairing pur- 
poses. With high-pressure centrifugal 


101 


pumps, the dimensions of the pump room 
may be much smaller, and it is the writer’s 
conviction that for underground pumping 
the centrifugal high-pressure pump 
coupled to a three-phase induction motor 
is the best combination that can be ob- 
tained and is bound to replace even mod- 
ern steam pumps. 

In order to show clearly the many ad- 
vantages of clectrically driven pumps 
placed at the pit bottom, it may be useful 
to discuss the claims which conservative 
mining enginecrs set up against the elec- 
tric motor as compared with the steam 
engine. A common complaint is that what 
is gained by using a slow-speed pump is 
lost again in the high price of the slow- 
speed motor. As already pointed out, the 
pump makers have arrived at a speed 
for highlv efficient pumping machinery 
(eighty-eight per cent of efficiency) vary- 
ing between 100 and 200 revolutions per 
minute, this speed being high enough to 
enable the electrician to design an efficient 
electric motor at a reasonable price. This, 
of course, does not refer to centrifugal 
pumps, running at speeds which require 
a cheap electric motor. 

Another remark which is often heard 
is that the electric motor can not be 
flooded. Of course, no one will claim for 
the electric motor, at least of any size, 
that it can work under water for any con- 
siderable length of time, this performance 
being also very difficult for a steam en- 
gine. 

Sinking pumps can be made to work 
under water for any length of time, and 
are then in a very much better position 
than a steam pump, as the useful cooling 
effect of the water in the latter case acts 
as a condenser. But there should always 
be sufficient spare pumping plant at a 
mine to cope at any time with an increased 
volume of water, caused by one of the 
many mishaps which do occur in mines. ` 
If, therefore, the pump room be con- 
structed in such a way as to be practically 
water proof for at least three or four fect 
above the bottom level, sufficient time will 
be afforded, in most cases, to lower the 
water level, by means of the spare pumps, 
before the water can enter the pump room. 

With electric pumps it is possible to run 
them from a central power station, and 
to start or shut down in a few seconds 
without first communicating with the 
primary power-producing plant. With 
steam pumps, it is of course also possible 
to run several pumps from one battery 
of boilers; but, in the latter case, the 
whole of the long steam range must be 
kept under steam, which is a most waste- 
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ful process, and has many additional dis- 
advantages, such as heating the shaft. 

With hydraulic pumping plants, when 
starting or shutting down any pumps, the 
speed of the pressure pump must be regu- 
lated in the hydraulic station at the mouth 
of the mine. 

Electric pumping is therefore more flex- 
ible and requires less spare plant, as in 
a central electric power station a reserve 
is kept for the whole of the electric min- 
ing plant. It is also possible to erect the 
central power station on the most suitable 
spot, and not necessarily near the mouth 
of the mine, as is required by steam plant, 
in order to have the boilers near the wind- 
ing engine, the biggest steam user. Sev- 
eral incidental advantages can be added, 
namely, the absence of steam pipes in the 
shaft, where they are inconvenient and 
damage the shaft timbering; and the elec- 
tric cables may be taken down the upcast 
shaft as well as down the downcast shaft, 
without interfering with the ventilation. 

In the first place, it may be reckoned 
that a modern electrically driven pump 
docs not cost more than a steam pump. 
Centrifugal electric pumps cost even less. 
Therefore, the figures for sinking fund 
and interest on capital outlay are not 
more, and if the cables are set against the 
steam pipes, certainly less, than with 
steam pumps. In the second place, the 
repairs of the motors and cables are prac- 
tically nil, and compare very favorably 
with those of the steam cylinders and 
pipes of a steam plant. Further, the most 
important item in the working-cost fig- 
ures is the amount of power taken by the 
pump, and, therefore, also the efficiency. 

The losses caused by condensation of 
the steam in the pipes during stops are 
entirely avoided. When running, the 
combined efficiency of the pump and tne 
motor is about the same as that of a 
steam pump. The same statement holds 
gool if a centrifugal pump is used, as 
in the latter case the higher motor effi- 
ciency partly equalizes the lower efficiency 
of the centrifugal pump. The chief sav- 
ings are of course effected in the electric 
station, where an economical high-speed 
condensing engine may be used, having a 
much higher efficiency than the pipes and 
boiler plant used in running a steam 
pump. 

A practical average value for an elec- 
trie pumping plant of medium size, cal- 
culated by the writer from observations 
of fifteen large electric plants, is sixty- 
five per cent from the steam side of the 
main engine to the water raised by the 
pump. This represents from sixteen to 
eighteen pounds of steam per horse-power- 
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hour of useful load, an efficiency which is 
not often reached with steam pumps. 

The individual efficiencies of the differ- 
ent sections of the machinery have been 
determined, and also constitute a fair 
average taken over a number of installa- 
tions, namely, engines, eighty-eight per 
cent; dynamos, ninety-three per cent, 
cable, ninety-seven per cent; motor, ninc- 
tv per cent, and pump, eighty-six per cent. 

The efficiency of the express pump 1s 
the highest, rising to ninety-five per cent, 
this figure being the efficiency of the 500- 
horse-power Riedler pump at the Hause- 
mann colliery. Other express pumps 
show from ninety to ninety-two per cent 
of efficiency. 

Centrifugal pumps have a lower effi- 
ciency, being about seventy-five per cent 
for Sulzer-type pumps, and eighty per 
cent for Rateau-type pumps, but their mo- 
tor efficiency is about four to five per cent 
higher, so that at the best, the total com- 
bined efficiency is always about five per 
cent less. The larger the capacity, how- 
ever, the nearer the efficiencies of the two 
kinds of pumps approach each other. 

The lower costs, however, of the com- 
bination motor and pump, the lower re- 
pairs and maintenance costs, the smaller 
space and security against breakdowns, 
are well worth the lower efficiency. 

The conditions under which sinking 
pumps must be calculated to work are en- 
tirely different from stationary pumps, 
and therefore they have to fulfil other re- 
quirements. Moreover, very little has as 
vet been done in this particular branch, 
for which the adoption of electricity pos- 
sesses some very marked advantages. 

Steam is generally used and the disad- 
vantage of steam pumps for sinking pur- 
poses is only too well known. There is 
the low efficiency and the difficulty in 
ventilating the shaft bottom and the shaft 
itself, the room taken up by frequently 
leaking steam pipes, which even obstruct 
the shaft to such an extent as to prevent 
the sinkers from doing their work effi- 
ciently. . 

All these disadvantages disappear al 
once with the introduction of electricity, 
and one wonders why any steam sinking 
pump is still used. One of the reasons 
is that ram-pumps driven by an electro- 
motor through gearing are not only heavy 
and cumbersome combinations (not more 
so, however, than steam pumps), but are 
It is difficult to 


render the motor water-tight; and, alto- 


also more expensive. 


gether, when comparing them with pul- 
someters, Where low lifts are concerned, 


the disadvantages of the steam pump are 
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forgotten in face of the high cost of the 
electric pump. 

The introduction of the high-pressure 
centrifugal pump, with its simplicity, 
small dimensions, lightness and high 
speed, has altered the case, and the writer 
contends that an electrically driven cen- 
trifugal pump is unrivalled for sinking 
purposes on all points. | 

The compact design and small dimen- 
sions of the electric sinking pump are 
readily recognized. The construction, 
though simple, must be carried out in a 
very thorough manner, and the writer is 
glad to say that many have now been built 
on the Continent which yield excellent 
results. 

The motor, mostly three-phase, turns 
round a vertical axle and must, therefore, 
be carefully balanced and protected from 
the dripping water. The weight of the 
rotating part is carried on a ball-bearing 
protected by a tightly closing hood, whicn 
also encloses the starting device. The 
lower bearing is formed by the stuffing 
box of the centrifugal pump. The pump 
axle is made in one with the motor shaft, 
and is supported on another bearing fixed 
in the pump casing. The bottom part of 
the motor casing is shaped in such a way 
as to form one with the pump without, 
however, preventing access to the stuffing 
box. The top part of the motor casing 
protects the motor against any water 
spray. The windings are, of course, extra 
insulated, so as not to suffer from damp- 
ness in the shaft. The starting device is 
mounted on the pump, as it is found 
better to stop and start the pump in the 
shaft at will, without signaling to the 
surface. The simplest device is the cen- 
trifugal automatic starter, which may be 
used with motors up to 100 horse-power 
and can be easily enclosed so as to be 
air-and-water tight. For powerful pumps, 
in cases where variations of the voltage 
are not allowed, starting resistances must 
be used. 

The pressure and suction pipes are dou- 
bled, while the suction pipe enters the 
pump from above, thereby partly doing 
away with the pressure duc to the weight 
of the rotating masses. This arrange- 
ment practically removes all pressure from 
the ball-bearing. 

The entire pumping set is slung on two ` 
chains, hooked into the eye-bolts, which 
connect. the top and bottom parts of the 
set. The pump motor and pipes are kept 
rigidly in line through being connected 
to the covering of the motor. A steel 
protecting hood covers the whole pump, 
and under it are mounted the various 
regulating apphances, namely, an am- 
meter, a starter, a main switch and the 
stop-valve hand-wheel. 

These pumps have a compact and me- 
chanical appearance, and their advantages 
are calculated to bring them into use in 
a short time. 
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The Engineering Experiment Station of the University of Illinois. 


NE of the great objects always kept 
prominently in mind in the de- 
veloping and directing of the state 

universities has been the building up of the 


sity was so successful it was not followed 
by the engineering schools for some years. 
Indeed, only within the last three years 
have engineering experiment stations been 


Fic. 1—THE MECHANICAL. ENGINEERING LABORATORY OF THE UNIVERSITY OF ILLINOIS—BOILER 


Houses IN THE REAR. 


states industries. At the time these uni- — 


versities were founded agriculture was the 
chief industry in many of the states, and, 
naturally, aiding the farmers in solving 
the many, and sometimes difficult, prob- 
lems presented to them became one of the 
duties of the university. The necessity, 
however, for encouraging manufacturing 
works was not forgotten, and but a short 
time passed before attention was given 


to preparing the youth of the state for 


such work. Instruction was given in vari- 
ous kinds of shop practice and in all the 
arts involved in the making and using of 
machinery and other materials. From 
these beginnings have developed the great 
engineering schools which to-day, in al- 
most every state, form one of the impor- 
tant divisions of the universities. 

In the endeavor to be of the greatest use 
to the farmers, agricultural experiment 
stations have been established at nearly all 
of these universities in connection with the 
agricultural schools, and from them a 
great deal of benefit has resulted. Indeed, 
the work done at the stations has, in some 
cases, been almost as important as that 
in the schools themselves. 

Although this extension of the univer- 


mainly devoted to training young men, 
though it was the endeavor of the univer- 
sity to make this training the best pos- 
sible for solving such problems as each 
man might encounter after graduation. 
Now a number of experiment stations 
have been established, with the idea of 
utilizing the university equipment for in- 
vestigating such questions as are brought 


_to them, and even for taking up on their 


own account such problems as seem to 
offer probabilities of important results. 

The experiment station at the Univer- 
sity of Illinois, which is believed to be the 
first of its kind, was established by action 
of the board of trustees in December, 
1903. Similar action was soon taken else- 
where, and already excellent results have 
been accomplished and problems of con- 
siderable importance have been investi- 
gated with valuable conclusions. 

At the University of Ilinois the ex- 
periment station is under the control of 
a director and a station staff, consisting 
of the heads of the different engincering 
departments. A corps of assistants is re- 
tained, some of whom give all their time 
to the station work, while others divide 
their time between it and that of the 
school. 

The equipment at the Ilinois station is 


Fig. 2—INTERIOR VIEW OF THE MECHANICAL ENGINEERING LABORATORY—SHOWING POSITION 
OF THE EQUIPMENT. 


organized. While the members of the en- 
gineering faculty were free to consult and 
aid the state industries as much as pos- 
sible, the energies of the college were 


excellent for this purpose. There is not 
only a large main engineering building, 
with its fine draughting rooms and tech- 
nical libraries, but there are three engi- 
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neering buildings besides, and, in addi- 
tion, a fine power plant and shops devoted 
to woodwork, machine and foundry work. 
The latest of these buildings to be erected 
is the mechanical engineering labora- 
tory, completed last vear. Fig. 1 gives an 
external view of this building and shows, 
just in the rear, the boiler house. In 
Fig. 2 is given a view of the interior of 
the laboratory, showing in the foreground 
a gas producer and gas engine used in 
experimental tests on Illinois coals. This 
laboratory equipment includes a 210- 
horse-power water-tube boiler, which is 
specially arranged for testing coal. It is 
fitted with a chain grate and induced 
draught. There are also a superheater 
and a number of other boilers, a refrig- 
erating plant, a liquid-air plant, com- 
pressed air, various types of steam, gas 
and gasolene engines, and a steam turbine. 
The department also operates conjointly 
with the Illinois Central Railroad a rail- 
way test car which has already done valu- 
able work. This is the car that was used 
in making tests on the New York Central 
lines preparatory to drawing up plans for 


clectrification at the New York city ter- 


minus. 


In 1901 the laboratory of applied me- 
chanics was erected at the University of 
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twelve-inch by twelve-inch concrete col- 
umn. In this room there are a 200,000- 
pound Olsen test machine and three 100,- 
000-pound test machines of different 
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all the other apparatus which go to make 

up the equipment of such a laboratory. 
The electrical engineering laboratory, 

shown in Fig. 4, contains very complete 
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makes. There is also a 220,000-inch- 


pound-capacity Olsen torsion machine, a 


Fie, 5—Tne Test Car FORMING PART OF THE EQUIPMENT OF THE ELECTRICAL ENGINEERING 
DEPARTMENT. 


Illinois, an interior view of which is 


shown in Fig. 3. This laboratory is 
equipped with apparatus for testing mate- 
rials and for investigations in hydraulics. 
The illustration shows a 600,000-pound 
Riehle test machine in use in testing a 


machine for making vibratory tests, and 
smaller apparatus of various types. The 
hydraulic laboratory, which is just in the 
rear of the room shown, is thoroughly 
equipped with pumps, pressure tanks, pipe 
lines, measuring pits, weirs, gauges and 


arrangements for testing all types of elec- 
trical machinery. ‘The electrice light and 
power plant of the university is installed 
in the rear portion of the building, the 
front part being given up to the dynamo 
laboratory and instrument rooms. In the 
basement there is a storage-battery plant, 
and on the second floor, photometric 
rooms and a specially equipped illumina- 
tion laboratory fitted up for studying the 
effects of light distribution and color in 
illuminating problems. 

The electrical engineering department 
has recently acquired the electrical test 
car shown in Fig. 5. This is a car of the 
standard interurban type, fitted up with 
the latest type of multiple-unit control 
and equipped with all the necessary meas- 
uring instruments for determining the 
various factors entering into electric rail- 
way problems. 

The civil engineering department main- 
tains a laboratory for studying road ma- 
terials, a subject to which the department 
has given a great deal of attention. This 
department also has a cement laboratory 
for studying questions involved in the 
manufacture and use of cement and con- 
crete. 

The machine and wood shops are well 
equipped with the modern machines for 
working metals and iron, which are avail- 
able for assistance in the problems en- 
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countered in the work of the engineering 
experiment station. All departments are 
exceptionally well equipped with engineer- 
ing apparatus and instruments, and, in 
addition, the fine equipments of the physi- 
cal and chemical laboratory can be util- 
ized when resort to them becomes neces- 
sary. 

The work which has already been ac- 
complished by the experiment station has 
been published in bulletins issued by the 
university. These have described experi- 
ments with high-speed tool steels, by 
L. P. Breckenridge, director of the sta- 
tion, who has been assisted by H. B. 
Dirks; a study of the drainage of earth 
roads, by I. O. Baker, professor of civil 
engineering, and tests of reenforced con- 
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and is investigating various problems con- 
nected with structural ironwork. The 
electrical engineering department is mak- 
ing good use of its railway test car in 
studying railway problems and is study- 


ing questions of interior illumination. - 


The mechanical engineering department 
is continuing the investigation of high- 
speed tool steels and of Illinois coals, and 
is also studying the effect of scale in 
boilers. It is experimenting with super- 
heaters and gas producers, and with other 
problems connected with power stations. 
The department of railway engineering 
is conducting locomotive road tests, and 
the department of theoretical and applied 
mechanics is continuing the investigation 
of concrete beams and columns. It is 
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crete beams, by A. N. Talbot, professor of 


applied mechanics. <A series of tests on 
the collapse of boiler tubes has been car- 
ried out by the department of physics. A 
great deal of other work has been done 
and is now being carried on, the results 
of which have not been made public. 
The station has laid out for itself a 
number of important problems, some of 
which have been proposed by the staff; 
others have been submitted to it. The 
Department of Agriculture has asked for 
investigations to be made on heat, light 
and sound-insulating materials, and on 
the strength of wooden beams and trestles. 
The department of civil engineering is 
extending its studies on road construction 


studying problems involved im the con- 
struction of railway cars, is investigating 
the qualities of commercial mild steels 
and is carrying out a number of experi- 
ments on various hydraulic probleins. 

The above is but a brief outline of the 
equipment of the Illinois experiment sta- 
tion and of the work which it is purposed 
to carry on. There can be but little 
question of the value of these investiga- 
tions, not only to the state itself, but to 
the country at large. In this way it is 
intended to make the greatest practical 
use of the excellent engineering equip- 
ments of the university, which heretofore 
have been devoted to the instruction of 
students only. 
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“The Phantom of the Poles.” William 
Reed. New York. Walter S. Rockey Com- 
pany. Cloth. 284 pages. 5% by 8 inches. 
Illustrated. Supplied by the ELECTRICAL RE- 
VIEW at $1.50. 


The title of this book would have been 
excellent for a novel, so that it is rather 
a pity that the author did not treat his 
subject in this way, for he could then have 
made an interesting and exciting story. 
As it is, however, while interesting in 
parts, as a whole it is disappointing. He 
seems to have been greatly attracted by the 
writings of Arctic explorers, and in pon- 
dering over the many puzzling natural 
phenomena observed there has evolved a 
theory of his own which, he believes, makes 
all clear. To the ordinary reader his ideas 
will not appeal, nor will his arguments 
convince. To adopt the idea of a hollow 
earth will upset too many physical theories 
not at all connected with Arctic eccen- 
tricities, and the looseness with which sci- 
entific expressions are employed seems to 
indicate a lack of understanding of them. 
The novelty of his ideas may, however, be 
interesting. 


“Electricity Meters.” C. H. W. Gerhardi. 
New York. The D. Van Nostrand Company. 


Cloth. 338 pages. 6 by 9 inches. 220 illus- 
trations. Supplied by the ELECTRICAL RE- 
VIEW at $4. 


In electrical engineering, perhaps more 
than in any other branch, attention has 
been paid to methods and apparatus for 
measuring. In fact, the instrument de- 
partment of every operating company is of 
much importance for the success of thai 
company both physically and financially. 
For this reason much attention has been 
paid to the design, the construction, the 
care and the testing of electrical instru- 
ments. The author of this book is the chief 
of the testing department of the Metro- 
politan Electrical Supply Company, of 
London, and he deals with the subject. 
from the standpoint of the instrument 
user. He describes first the various types 
of alternating-current meters. Following 
this there is a description of continuous- 
current meters, in both cases taking up 
American and European types. This ie 
followed by a chapter on meters suitable 
for both alternating and continuous-cur- 
rent supplies. Prepayment meters are 
then described—double tariff meters, max- 
imum demand meters and tram car me- 
ters. He then takes up a consideration of 
choosing a type of meter, explains the best 
arrangements for a meter-testing room, de- 
scribes the apparatus necessary, and the 
best way of installing it. Next, consid- 
eration is given to the matter of carrying 
out a test both in the laboratory and after 
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installing. Hints are given for the proper 
installation of meters, for correct reading, 
for cleaning and repairing, and for record 
keeping. A number of forms for such 
records are suggested. The book forms 
a thorough treatise on the subject of elce- 
tricity, or, as they are incorrectly called in 
this country, wattmeters. 


“Turbines.” W. H. Stuart Garnett. New 
York. ‘The Macmillan Company. Cloth. 
284 pages. 6 by 9 inches. Illustrated. Sup- 


plied by the ELectricaL Review at $2.75. 


It is not the intention of the author of 
this book, who, it appears, is a barrister 
at law, to prepare a text for the designe? 
of any of those prime movers which are 
grouped as turbines, nor to furnish a guide 
to the operating engineer which will enable 
him to run his plant with the most suc- 
It has been his idea, rather, to pre- 
pare a popular work which would give Lo 
the public and to others interested an ar- 
curate discussion of the principles of the 
turbine and of the different types of con- 
struction which have been found success- 
ful. The ever-increasing importance of 
motors of this type seems to have made de- 
sirable a presentation of this kind. The 
first part deals with the historical develop- 
ment of the hydraulic turbine and the evo- 
iution of the three great types—the Four- 
neyron, or outward-flow turbine; the Jon- 
val, or axial flow, and the Howd, though 
the latter is better known in the form due 
to Francis. A brief discussion of the the- 
ory of turbines is presented in a manner 
understandable by any one. This is fol- 
lowed by a discussion of impulse wheeis 
and a description of modern designs of the 
three types of reaction turbines. This part 
of the book is concluded by a brief chap- 
ter on the erection and control of hydro- 
electric motors. Part IL deals with the 
steam turbine, and after a very brief dis- 
cussion of reciprocating engines, deseribes 
the various types of turbine which have 
been developed, dealing both with land and 
marine machines. This part of the work 
gives descriptions of practically all the 
steam turbines which have reached the 
construction stage. An appendix gives a 
brief consideration of the mathematical 
principles involved in this class of prime 
movers, 
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“Electric Machine Design.” Horace Field 
Parshall and Henry Metcalfe Hobart. New 
York. John Wiley & Sons. Half morocco. 
076 pages. 9 by 11 inches. 648 illustrations. 
Supplied by the ELectricaL REVIEW at $12.50. 


The book entitled “Electrice Generators,” 
which was brought out some years ago by 
the authors of the present volume, was an 
amplification of a series of lectures deliv- 
ered on this subject by them at the Massa- 
chusetts Institute of Technology. The ex- 
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ceillence of that volume was well recog- 


nized, so that it took a prominent place 
in the literature of electrical engineering. 
The present work is really a second edi- 
tion of the earlier book, though a change 
in title has seemed desirable. The old 
text has been revised and a good deal of 
new matter has been added. This has 
been necessary on account of the progress 
which has taken place in the art of de- 
signing, improvements not only having 
been made in the older types, but newer 
types of machines having been brought out. 
On account of this additional matter it 
has been necessary to cut out some parts 
of the older volume. This has been accom- 
plished generally by omitting certain de- 
signs Which have become more or less op- 
sulete. The subject is divided into tiree 
main divisions. The first relates to the 
design of the magnetic circuit; the second 
considers the phenomena of commutation 
and the study of dimensions; the third 
relates to the rating of the machine, to 
determining what has been called the ther- 
mal limit of output. In the first part tie 
study of materials is taken up carefuily, 
dealing first with iron, methods of testing, 
and results of actual experiments are pre- 
sented. This is followed with a study of 
insulating materials and methods of test- 
ing, and a description of the apparatus es- 
sential for this purpose. Following this 
the principles of armature winding of 
both direct and alternating-current ma- 
chines are explained. This is followed by 
a discussion of formulae for electromotive- 
force for both classes of apparatus, In this 
chapter methods of determining the form 
factor are explained. The authors tnen 
take up a discussion of the rating of the 
machine with respect to the temperature 
risc, dealing here with the various losses 
which occur. Next, the design of the 
magnetic circuit is considered. The laws 
are applied to direct-current machines, to 
alternators, induction motors, and to 
transformers. The question of commuta- 
tion is taken up in a study of constant-po- 
tential, continuous-current dynamos, and 
a large amount of experimental data is 
given here, bearing on this subject. This 
is followed by the specifications for a num- 
ber of direct-current machines, some of 
which are very well known. The second 
part of the book deals with traction motors, 
direct-current types first being considered, 
and specifications for a number being 
given. A good many details in the design 
of these machines are included. Part IIJ 
deals with rotary converters in the same 
thorough manner, designs of a number of 
machines being given and the methods em- 
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ployed in their operation. Part IV is 
given up to a consideration of alternators. 
It treats first of .the regulation, then of 
the determination of the constants of the 
machine, showing how to predetermine the 
characteristic curves. Details of construc- 
tion, as practiced by various builders, are 
shown here and discussed critically, and 
a number of noteworthy alternators are de- 
seribed. Part V deals with the design of 
alternators for steam turbine speeds. Jt 
describes a number of typical machines, 
going into a good deal of detail and in- 
cluding data obtained from actual tests. 
Part VI considers the design of con- 
tinuous-current dynamos for turbine 
speeds, and includes complete specifice- 
tions for a machine of this type designed 
by one of the authors. In an appendix to 
the book are given a copper wire table, 
showing the properties of commerc:al 
wires, and a table giving the electrical 
properties of various metals and alloys. 
There is a good subject index and an ex- 
cellent portrait of Dr. John Hopkinson, 
to whom the book is dedicated, is given as 
a frontispiece. The object of the authors 
has been to furnish constants and formu- 
late the general principles for the sys- 
tematic design of electrical machines. With 
this idea in view they have avoided 
abstruse methods and complicated mathe- 
matical processes. In fact, the treatment 
in general is synthetic, it being thought 
that better results would be accomplished 


by following good practice rather than de- 
pending on cumbersome mathematical 


treatments. The particular designs which 
are described are all of machines which 
have given good results in practice. The 
preceding volume included a number of 
poorer machines, but these, due to a lack 
of space, have been excluded. Although 
perhaps unavoidable, this, in one way, is 
unfortunate, for the designer should know 
what is bad practice as well as what is 
good; and where all that is described is 
good there is danger that he may, when 
he branches out for himself, fall into pit- 
falls which might have been pointed out. 
It is not expected that any one can take 
this book and frofm it pick out designs 
which he can use. Although this might 
be done and a few good results be accom- 


plished, the designer who adopted this 
practice would soon be left behind his com- 
petitors who were always seeking improve- 
ment; but if the principles which are laid 
down here are grasped thoroughly and then 
put into practice intelligently, the results 
undoubtedly will be satisfactory. Taken 
as a whole, the work is, undoubtedly, one 
of the best of its class that has even been 
published, and it will very probably find 
a place in every designing room. 
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Electrical Patents. 


Sylvanus Albert Reed, of New York, 
has obtained letters-patent of the United 
States (824,206, June 26, 1906) for an 
improved selective system. This inven- 
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SELECTIVE SYSTEM. 


tion relates to improvements in systems of 
electrical selective contro] capable of ap- 
plication with advantage to a variety of 
uses, and involves certain principles of 
operation, which are specially applicable 
to selective telephone signaling on party 
lines of the common battery type, wherein 
the line conductors are normally in open 
circuit, one of the primary objects of this 
invention being the production of selective 
signaling means for lines of this character, 
which will permit of the use of permanent 
ground branches from each conductor to 
contain the signal receiving annunciators 
and is otherwise capable of application to 
open circuit lines. The invention comprises 
two line conductors with open circuit sub- 
scribers’ apparatus bridged there-across, a 
pair of polarized oppositely biased an- 
nunciators legged from each conductor to 
a common conductor or ground, condensers 
in said legs in series with the annunci- 
ators, and a source of current, in combina- 
tion with means for establishing or remov- 
ing a difference of potential between the 
opposed condenser surfaces of either line 
conductor at such rate as will correspond 
to a strength of current in the annuncia- 
tors insufficient to overcome the tension 
of their respective biases. 

Harry G. Webster, of Chicago, Ill., has 
obtained letters patent of the United 
States, No. 824,767, dated July 3, 1906, 
for an improved telephone exchange sys- 
tem. He has assigned the same to Strom- 
berg-Carlson Telephone Manufacturing 
Company, of Rochester, N. Y. The in- 
vention relates to telephone exchange sys- 
tems, and more particularly to so-called 
“trunk circuits,” for use in connection 
with such systems. The invention con- 
sists in the combination with a bi- 
metallic trunk-line leading from an A 
exchange to a B exchange, of a spring 
jack at the A exchange to contacts 
of which the terminals of said line 
are connected, a repeating coil at the B 
exchange to the outer terminal of one 
winding of which said metallic line limbs 
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are connected, a subscriber’s line circuit 
connected to the terminals of the second 
winding of said repeating coil, subscrib- 
ers telephone apparatus connected with 
said line circuit, a subscriber’s relay at the 
B exchange controlled by the operative 
condition of said telephone apparatus, the 
continuity of the trunk-line circuit 
through the first winding of said repeating 
coil being controlled by the subscriber’s 
relay, an A operator’s relay at the B ex- 
change permanently connected to one limb 
of the line, a red and a white signal lamp 
at the B exchange each having a local il- 
luminating circuit normalty controlled by 
the A operator’s relay, a source of current 
at the B exchange, and switching means 
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associated with the spring jack, whereby 
the insertion of a cord connecting plug 
within the jack causes the closure of an 
electric circuit through the source of cur- 
rent and the relay. | 
Ragnar Wikander, of Edgewood Park, 
Pa., has obtained letters-patent of the 
United States (824,225, June 26, 1906) 
for an improved voltage regulator, and 
he has assigned the same to West- 
inghouse Electric and Manufacturing 
Company, Pittsburg, Pa. This invention 
relates to voltage regulators, and particu- 
larly to such regulators as vary the volt- 
age applied to a circuit by varying the 
active length of a transformer winding. 
The object of the invention is to provide 
an improved form of regulator of the type 
specified whereby the voltage may be 
varied smoothly and gradually between 
minimum and maximum limits. The in- 
vention consists in successively connecting 
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the respective terminals of the secondary 
winding of the induction regulator to 
consecutive leads from the transformer 
winding, a terminal of the distributing 
circuit being connected to approximately 
the middle point of the secondary wind- 
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VoLTAGE REGULATOR. 


ing of the regulator. Therefore a smooth 
and steady variation of the voltage be- 
tween the minimum and maximum limits 
is obtained without the occurrence of peri- 
ods during which no variations in the volt- 
age take place while the regulator is in 
operation. 

An improved electric tool has been in- 
vented by Paul Schiemann, of Dresden, 
Germany. The number of his patent is 
824,953, and it is dated July 3, 1906. 
The present invention relates to electric 
tools driven by the electromagnetic effect 
of coils, and its object is to avoid the loss 
of energy, which is considerable with this 
class of tools and which is due partly to 
excessive sparking when switching the 
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coils in and out, partly to the excessive 
heat generated in the tool, partly by eddy 
currents and partly by the large number 
of coils necessitated. The invention 
consists of an electric tool driven by 
solenoids and having subdivided solenoid 
coils the parts of which are consecutively 
short-circuited. 
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Reviews of 


Drawing Submarine Cable with a Locomotive. 


A description is given here by Mr. J. 
Putnam of the laying of a telephone cable 
across the Connecticut river at Middletown, 
Ct. On account of the congestion in the 
four cables owned by the Southern New 
England Telephone and Telegraph Com- 
pany it was necessary last spring to lay 
an additional one. It not being conve- 
nient to obtain a tug and lighter from 
New London, forty-five miles distant, as 
the ice was at that time going out of the 
river, another method of laying the cable 
had to be devised. Nor was it possible, 
as was done on a former occasion, to lay 
the cable across the ice, and then, cutting 
a slot in the ice, allow it to drop through 
to the bed of the river. The method 
adopted in this case was to draw the cable 
through the river from one side by means 
of a locomotive placed on the other bank. 
The cable consists of fifty pairs of No. 19 
B. & S. copper wire. It is 1,640 feet 
long and weighs a little over 10,000 
pounds. The conductors were insulated 
first with silk, then with two wrappings 
of paper. The pairs were twisted together, 
formed up into a cable, and insulated with 
paper and sheathed with lead, as is cus- 
tomary. In addition, three layers of jute 
were laid over the lead, and outside of 
this an armor of No. 4 Birmingham iron 
wire. Over the armor were laid two lay- 
ers of hemp saturated with a preserving 
compound. To lay the cable, the reel 
was jacked up in the car on which it was 
delivered, and to the end was attached 
one end ‘of a three-eighths-inch seven- 
strand messenger wire. This wire was 
then carried out to the middle of the river 
in a rowboat, where it met another boat 
coming from the other side with a similar 
messenger wire. The two ends were then 
spliced together. The section of the wire 
from the far side passed through a block 
attached to a telephone pole, thence 
through a second block attached to the 
railroad track, and was fastened to the 
drawbar of the locomotive. The locomo- 
tive then was moved along the track, 
drawing the cable through the river by 
means of the messenger wire. Sufficient 
tension on the cable was maintained by 
means of brakes on the cable reel, and an 
emergency brake formed by pressing the 
cable firmly against a smoothly sawed 
tree stump with a lever of iron pipe. 
These precautions were necessary to pre- 
vent the current of the river from carry- 
ing the cable down stream. Sixteen min- 
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utes were required to draw the cable 
across the river after the first end had 
entered the water. The work was done 
without any mishap.—Abstracted from 


the American Telephone Journal (New 
York), July %. 


Pe 


High-Speed and High-Voltage Continuous- 
Current Dynamos. 


The rapid progress in the development 
of the steam turbine has renewed interest 
in the design of high-speed, direct-current 
dynamos. The lowest speed at which the 
steam turbine designer will agree to work 
is generally higher than that best suited 
for these generators. It therefore becomes 
necessary to modify their construction to 
enable them to utilize the new prime 
mover. In this article H. M. Hobart 
describes a 1,000-kilowatt, 1,000-volt, six- 
pole, direct-current generator designed to 
run at 1,000 revolutions per minute. A 
feature of this design is the use of com- 
mutating poles to overcome the reactance 
voltage. This pole is designed without 
reference to overcoming armature inter- 
ference. For this reason it is as short in 
the direction of the shaft as is permis- 
sible. On account of the high speed of 
the machine the diameter of the commuta- 
tor must be small to avoid immoderately 
high peripheral speeds. While this low 
speed is desirable when carbon brushes 
are to be used, it necessitates a longer 
commutator in order to keep down the 
current density at the brush. The author 
has worked out a number of high-speed, 
direct-current machines for various volt- 
ages and outputs, and has found that the 
difficulties of the design decrease with in- 
creasing voltage. He believes that it is 
possible to design a 4,000-kilowatt, 2,000- 
volt generator to run at 500 revolutions 
per minute which would be a sound ma- 
chine. In the particular machine de- 
scribed in this article the peripheral speed 
of the armature is about 160 feet per 
second. The conductors are held in place 
by means of hardwood wedges. The com- 
mutator is built up on a cast-iron sleeve, 
permitting access of air through the in- 
terior, and the segments are secured 
against centrifugal force by three steel 
rings shrunk on over mica bands. The 
peripheral speed of the commutator is 
about eighty feet per second. The yoke 
is of cast iron and the magnet core is of 
cast steel of elongated cross-section, with 
rounded ends. A diverter rheostat is con- 
nected in parallel with the windings of 


the commutating poles, enabling them to 
be adjusted to give good commutation at 
all loads. The principal ‘dimensions are: 
diameter of armature, forty inches; length 
of core, twenty inches; depth of slot, one 
inch; width of slot, one-quarter inch; 


average width of tooth, two-tenths inch. 


The pole faces are twenty inches long, 
parallel with the shaft, and the mean 
length of the polar arc is seven and one- 
quarter inches. The length of the re- 
versing pole parallel to the axis is ten 
inches and its polar arc is four inches. 
The radial depth of the air-gap is two- 
tenths inch, which is a trifle more than 
that of the main poles. The estimated 
commercial efficiency of this machine is 
ninety-six per cent.—Abstracted from the 
Electrician (London), June 29. 


ad 
Measurement of Alternating Currents. 


A method of measuring weak alternat- 
ing currents has been proposed by Klem- 
encic, which depends upon the heating 
effect of the current upon a thermo- 
couple. Two thin wires of iron and con- 
stantin were soldered together, and the 
current passed through these. The heat- 
ing then set up a thermoelectric force, 
which could be measured. In amount it 
depended upon the square of the current, 
and hence the method is sensitive. This 
simple arrangement is not thought by 
Herr J. K. A. Wertheim-Salomonson to 
be sufficiently accurate, because the junc- 
tion loses sensitiveness when solder is 
used, and unless the two wires be soldered 
together the contact is uncertain. He 
has devised an improvement in this 
method which overcomes the difficulties. 
He arranges a number of thermo-couples 
in two circuits, connected up in the 
method employed in the Wheatstone 
bridge. The alternating current is passed 
through this double circuit from two 
points, and the galvanometer connections 
are taken off at two other points. The 
arrangement is such that the difference of 
potential between the two galvanometer 
terminals due to the alternating current is 
zero, while the thermal electromotive 
forces add together to force a current 
through this circuit. He has used an ap- 
paratus of this kind with ten thermo- 
couples in each side of the bridge. Each 
row had a resistance of sixty ohms and 
gave deflections of the galvanometer pro- 
portional to the square of the current. 
Its sensitiveness was such that a current 
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of one milliampere sets up a difference of 
potential of 7.5 microvolts. With the gal- 
vanometer employed he is able to detect 
a current of 2 X 10—* ampere.—Trans- 
lated and abstracted from Physikalische 
Zeitschrift (Leipsic), July 1. 
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A Rateau Exhaust Steam Turbine Plant. 

A description is given here of an in- 
stallation of a Rateau exhaust-steam ac- 
cumulator and turbine at the Hallside 
works of the Steel Company of Scotland. 
This plant deals with the exhaust steam 
from one high-pressure cogging engine 
with two cylinders, each forty inches in 
diameter, and a five-foot stroke, one 
finishing train engine, with two cylin- 
ders, forty-two inches in diameter and 
a five-foot stroke, and two small mill 
engines and four steam hammers. The 
total amount of steam from these en- 
gines is about 41,000 pounds per hour. 
The power to be generated from the 
exhaust is required for lighting pur- 
poses and for the driving of live rolls, 
saws, sand-blast apparatus, machine tools, 
etc. It was decided to adopt for driving 
these machines electric power at 230 volts. 
The accumulator is of the Rateau water- 
type, having two compartments. It sep- 
arates any oil carried over by the steam 
from the water, and it maintains the 
water in energetic circulation. The steam 
passing into this accumulator from the 
engines is condensed whenever the back 
pressure is above a certain amount; and, 
on the other hand, if the back pressure 
falls, the hot water immediately sets free 
steam at a low pressure. The accumulator 
is eleven feet six inches in diameter and 
thirty-four inches in length. It is capable 
of handling the load on two turbines for 
six minutes with the main engine stopped. 
The turbine is rated at 700 horse-power. 
The wheels are forty inches in diameter, 
and there are eleven sets of blades. The 
machine develops full power at a speed of 
1,500 revolutions per minute, and when 
working on an overload of ten per cent 
the pressure at the inlet is never more 
than twelve pounds absolute. The vacuum 
maintained at the present time js about 
twenty-eight inches. Since the generator 
must deliver 2,000 amperes, special care 
was taken in the design of the commu- 
tator. The brushes are of carbon and the 
commutator bars have special ventilating 
ducts through the centre. A fan blade is 
attached to each bar so as to maintain 
the circulation of air through these ducts. 
After this unit was installed it was run at 
full load for two weeks, day and night, 


without stopping, except on Sunday. 


ELECTRICAL REVIEW 


During this test the regulation did not 
vary more than five per cent, nor did the 
temperature rise above a safe point. Tests 
of this unit have shown a consumption of 
66.4 pounds of steam per kilowatt-hour, 
with a load of only sixty-nine kilowatts, 
and with the absolute pressure of the 
steam on entering the turbine 2.9 pounds 
per square inch. With a load of 196 kilo- 
watts the consumption was 42.1 pounds 
of steam per kilowatt-hour, and the abso- 
lute pressure of the steam on entering 
the turbine 5.35 pounds. With a load of 
345 kilowatts the consumption was thirty- 
seven pounds of steam per kilowatt-hour, 
and the pressure on entering the turbine 
8.25 pounds. With a load of 450 kilo- 
watts the consumption was 36.6 pounds 
of steam and the pressure 11.4 pounds. 
During these tests the vacuum fell from 
28.7 inches for the lightest load to 27.9 
inches for the last named.—Abstracted 
from Engineering (London), June 29. 
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'The Creplet System of Hoisting for Mines. 


This system, which is described here by 
M. R. de Valbreuze, is thought to be sim- 
pler than the Ilgner system and to have 
some advantages which the latter does 
not possess. In the Ilgner system the 
variations in load are absorbed by means 
of a motor-generator equipped with a 
heavy flywheel. In the Creplet system the 
motor is done away with. The generator 
is connected in series with the hoisting 
motor, and on the shaft of the former is 
placed the absorbing wheel. The object 
of this is to maintain a constant load on 
the supply system and to do away with 
one machine. In the other systems either 
the motor or generator is idle when the 
other one is at work. In this system the 
machine acts at one time as a motor, ac- 
celerating its flywheel, and then as a gen- 
erator, supplying the additional load used 
in accelerating the winding motor. The 
system is controlled by regulating the ex- 
citation of the balancing generator, but 
the motor is reversed by reversing the 
armature connections, which is done with- 
out opening the main circuit. An installa- 
tion has been in use at the mines of 
Hasard & Fléron. The main power sup- 
ply to the motors is by means of three- 
phase current at 2,000 volts, but a motor- 
generator set has been installed to supply 
the power for hoisting. The height of 
the lift is about 950 feet, the speed about 
thirteen feet a second, and the weight of 
the cage, loaded, a little over a ton. The 
generator attached to the flywheel is cap- 
able of delivering 150 horse-power. The 
flywheel weighs three and one-quarter 
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tons. The speed variation is from 600 to 
275 revolutions per minute, a variation 
much greater than that obtainable in the 
other systems. A test made with this 
equipment showed that the mean useful 
horse-power was sixteen and one-half, the 
mean consumption of power 35.7 kilo- 
watts. The overall efficiency of the in- 
stallation was thirty-four per cent. This 
was during a day in which 8,850 tons of 
coal were extracted. On another day, 
when 10,800 tons were extracted, the over- 
all efficiency was thirty-three per cent.— 
Translated and abstracted from L’ Éclair- 
age Electrique (Paris), June 30. 
A 

Apparatus for the Production of Pure Ozone. 

The apparatus described in this article 
by M. Albert Breydel is intended to pro- 
duce pure ozone economically. Apparatus 
for producing this substance have been de- 
vised previously, but they do not attempt 
to prevent the formation of other sub- 
stances when free air is employed as the 
raw material. Impurities are formed, 
sometimes ammonia or other compounds ` 
of nitrogen, and when metallic electrodes 
are employed, vapors of these metals will 
be found in the resulting gas. This par- 
ticular arrangement is designed to avoid 
sueh contamination, as the ozone is sought 
for medical purposes or other uses in 
which purity is necessary. It is made by 
passing pure ozygen through the ozonizer, 
the oxygen being obtained from the ordi- 
nary oxygen cylinders. It is therefore 
desirable that the apparatus should have 
a high efficiency as an ozone producer, 
and, to accomplish this, the oxygen is 
cooled before passing to the ozonizer. 
When treated in this way the proportion 
of ozone produced is increased consider- 
ably, particularly if the gas first be thor- 
oughly dried. The method consists in 
drawing the oxygen from the cylinder, 
passing it through a drying chamber con- 
taining calcium carbide, thence through 
a worm submerged in a cooling mixture, 
and thence through the ozonizer proper. 
To avoid contamination due to the elec- 
trodes, the latter consist of very thin 
films of metal placed between glass plates. 
A number of such electrodes are arranged 
in a battery, alternate ones being con- 
nected to the opposite poles of the source 
of potential. This source is preferable to 
a static influence machine, although any 
source of high potential may be employed. 
It is necessary, however, to attach Leyden 
jars or some other capacity to the two 
sides of the circuit, and to cause oscillat- 
ing discharges to take place in the air. 
When this is done the oscillations set up 
cause brush discharges to take place with- 
in the ozonizer, and bring about the trans- 
formation of the oxygen. No figures are 
given showing the efficiency of the ap- 
paratus.—Translated and abstracted from 
La Revue Pratique de L Électricité 
(Parts), June 20. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


Herewith we present four samples of 
printing which have come to hand re- 
cently, each of which bears some hall- 
mark of distinction. It is unfortunate 
that the reproduction is not in the orig- 
inal colors, for, with these samples par- 
ticularly, the color scheme has much to 
do with the attractiveness and utility of 
the printed matter. 

The first sample is from the Brooklyn 
Edison Company and is a simple dodger, 
five and one-quarter by eight and one- 
quarter inches, printed a soft brown on 
white stock. The circular is timely and 
calls attention to the advantages of the 
electric light and the electric fan during 


P - 


Seeking “Coolth” 

YT ~ long ago we were all 

haddling up close to the fire 

seeking warmth, Tines have 
changed. We are flow wiping the 
perspiratiog from our brows and seek- 
ing ~ cvolth,”* : 

Right here is where Bdisou ser- 
view helps you out and proves a boon. 
either in home of store. Electric 
light ix a cool light and. deés« not heat 
up your premises. That's negative 
coolth. Also, with the same current 
that gives you the light, you can 
operate an electric fan, and keep cool 
eflectively without any effort on your 
part, That's positive coolth. 


In fact summer ix a season when 
Edison service spells health and com» 
fort to the many who cannot seek 
mountain or seashore, but are obliged + 
to stay at home. And this benef-» 
icent service is now in . Brooklyn, 
råa; every man not positively pov- 
erty Stricken can well afford to enjoy its 
matchless comforts and conveniences, 

If your home or store is not yet 
equipped for electricity, it's time, it's 
time! Maybe we can help you toward 
this desirable consummation. Write us 
about it and we will call and talk the 
matter over with you. Take pen in 
hand now—it won't take you bet a 
moment. Address 


Edison Electric Illuminating Company 
OF Brosàiva 


360 Peart Street 


Brooklyn, N. Y. 


the heated period. The play upon the 
coined word “coolth” is clever and holds 
the attention until its whole meaning is 
grasped, giving time for the suggestion 
to leave a permanent impression upon 
one’s mind. 

The second and third samples are from 
the Denver Gas and Electric Company. 
The first of the two is printed in red and 
black on a cream stock, three and one- 
half by five and one-half inches. The 
statement “if your name is flashed forth 
like this none can fail to see it,” is to 
the point. The other sample is an ex- 
ample of attractive printing rather than 


a striking argument for the use of elec- 
tric signs. The light pink stock is the 
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same size as the card just mentioned, and 
the color scheme is black and red. The 
over-printing, black on red, at the top of 


the card is very catchy, the definition 
being lost, however, in the photo-engraved 
reproduction. 

The fourth sample is a cover page of 
a very neat brochure published by the 
Minneapolis General Electric Company. 
The frontispiece inside is a photographic 
reproduction illustrating the electric flat- 
iron in practical service. The brochure 
explains the operation of the electric 
iron, the cost of operation, and offers the 
iron for less than cost on a thirty days’ 
trial, and guarantees them for one year. 
This offer is mot made to the general 
public, but is made exclusively to con- 
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sumers of electricity on the company’s 
circuits. This policy is a decided de- 
parture from that recently described by 
S. M. Kennedy, of Los Angeles, where, 
after several other expedients had been 
tried, the company invested in several | 
thousand irons, turned them over to con- 
sumers on a loaning agreement and built 
up in short time a profitable load. The 
competitive conditions of two cities, how- 
ever, may be so different that while this 
scheme would be splendidly successful in 
one place it would entail positive losses 
in another. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


“ American” Portable Voltmeters 
and Ammeters. 

The accompanying illustration shows 
an instrument of a new line of portable 
direct-current voltmeters and ammeters 
which has been brought out by the Ameri- 
can Instrument Company, Newark, N. J. 
They are of the moving-coil type, the 
fixed part being a permanent magnet. 
Especial attention is directed to the pivots 
of the new instruments, which are of steel 
and are cylindrical and journaled into 


New Type PORTABLE VOLTMETER. 


watch jewels. This construction, it is 
claimed, reduces the danger to the jewels 
from shocks and jars encountered in or- 
dinary usage, and also minimizes friction. 
The permanent magnets are made of the 
best magnet steel, carefully hardened and 
aged. The moving systems are light and 
stiff, so that with the type of pivot em- 
ployed there is no danger of their striking 
against the pole pieces. 

Special attention has been paid to the 
winding of the moving coils, so as to ob- 
tain a somewhat larger torque than that 
usually employed. This enables stronger 
controlling springs to be used and mini- 
mizes any zero errors due to friction. 
The resistance of the portable voltmeters 
is wound non-inductively and is designed 
to have a negligible temperature coeffi- 
cient. 

A feature of this line of instruments 
is the interchangeability of voltmeter mul- 
tipliers and ammeter shunts. All volt- 
meters are adjusted to a uniform resist- 
ance of 100 ohms per volt, so that any 
multiplier may be used with any volt- 
meter. The portable voltmeters are self- 
contained up to and including 750 volts, 


but ranges beyond this are provided for by 
the use of external multipliers. l 

The ammeters are self-contained up to 
and including 200 amperes, but when it 
is desired to use one ammeter through 
several ranges a millivoltmeter and sepa- 
rate interchangeable shunts are employed. 
The millivoltmeter, with its leads, has a 
resistance of one ohm, and can give a 
full scale deflection with a potential dif- 
ference of fifty millivolts. The ammeter 
shunts are adjusted for a potential drop 
of fifty millivolts at full current, conse- 
quently, any millivoltmeter may be used 
with any shunt and read correctly. 

The portable instruments are made in 
two types, designated as No. 4 and No. 5. 
The No. 4 instruments are provided with 
special iron shields inside of the wood 
cases, so that they can be used close to 
large generators. The No. 5 instruments 
are not provided with this shield and 
are consequently lighter and somewhat 
smaller. ; 

These voltmeters and ammeters are 
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Safety System for Elevators. 

A safety system for elevators operated 
by any power has been invented by Mr. 
John A. Miller, and is being put upon the 
market by the Safety Device Company, 
Bond Building, Washington, D. C. The 
object of this device is to prevent the man 
in charge from starting the elevator until 
the door has been closed. This is accom- 
plished by means of a set of switches, one 
located at each door, and all being con- 
nected in series. These switches are closed 
by the act of shutting the door, and the 
safety circuit is only completed when all 
doors are closed. 

The system, as applied to electric :ele- 
vators, makes use of this safety circuit to 
close the switch which supplies power to 
the motor, which is done by means of a 
solenoid which operates a switch placed at 
any convenient point. Whenever a door is 
opened this controlling switch is thrown, 
and at once cuts off the power of the car. 
This motion is also made use of to shunt 
the motor armature through a resistance, 


eronli ee om 


SAFETY SYSTEM FOR ELEVATORS. 


guaranteed correct within one-half of one 
per cent. The company will also test 
them and recalibrate them any time with- 
in twelve months free of charge, if they 
are returned to the factory with the seals 
unbroken. 

The general sales office of the American 
Instrument Company is at 1114 Chestnut 
street, Philadelphia, Pa. l 


and thus act as a brake to stop the car 
and prevent accidents. When applied to 
an electrically operated car it is not only 
impossible to start the car except when 
all doors are closed, but the mere opening 
of any one door will at once bring the car 
to a standstill. The device thus not only 
prevents accidents which might happen 
to the passengers while entering the car, 
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but dees away with accidents which would 
happen through the opening of any other 
door. It may also be employed to prevent 
racing of the car by the addition of a 
simple speed-limiting controller. 

Applied to the hydraulically operated 
elevator, the device takes the form of a 
lock operated by means of a magnet, which 
prevents the controlling valve from being 
open except when all doors are closed. In 
this case the set of switches, as before, is 
arranged at each door and thus connected 
in the circuit of the electro-magnet. 
When any door is opened, the magnet re- 


leases its armature and allows the lock 


ELECTRICAL REVIEW 


the south end of the building in such a 
way that the new.extension, 589 feet in 
length to the present shop, may be seen 
beyond the temporary partition which 
marks the north boundary of the older 
structure. 

The entire building is 1,155 feet long, 
113 feet wide and 72.5 feet high to the 
roof trusses. The figures shown in the 
view, and which correspond with the fol- 
lowing list, will furnish some idea of the 
magnitude of most of the engines which 
are being erected there. They are: 

No. 1 and No. 2. Two vertical long 
crosshead-type blowing engines for the 
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being built for the Memphis Street Rail- 


way Company, Memphis, Tenn. 

No. 6 and No. 7. Two vertical cross- 
compound Reynolds-Corliss engines, ag- 
gregating 2,700 indicated horse-power, 
for the Hecker-Jones-Jewell Milling Com- 
pany, whose new plant equipped with Al- 
lis-Chalmers milling machinery will be 
among the largest in the world. 

No. 8. One of four horizontal, non- 
condensing air compressors, for the Buf- 
falo-Susquchanna Coal and Coke Com- 
pany, each having steam cylinders twenty- 
six inches by forty-four inches in diameter 
and air cylinders forty-two inches and 


ERECTING SHOP OF THE ALLIS-CHALMERS COMPANY, WEST ALLIS, MILWAUKEE. 


to fall, which engages in a slot in a disc 
placed upon the valve rod. This lock is 
released by the withdrawing of the arma- 
ture whenever the current is completed 
by the shutting of all the doors. 


> 


A Busy Erecting Shop. 


The view of the erecting shop of the 
West Allis, Milwaukee, works of the Allis- 
Chalmers Company, reproduced herewith, 
shows, it is believed, a greater number 
of large steam-driven units in process of 
erection than has ever before been assem- 
bled under a single roof. It is taken from 


Republic Iron and Steel Company, fifty- 
two-inch and ninety-six-inch cylinders by 
ninety-six-inch stroke, with a capacity of 
45,000 cubic feet of free air per minute. 

No. 3. A vertical steeple cross-com- 
pound blowing engine, ordered by the 
Jones & Laughlin Steel Company. 

No. 4. Steam ends of two horizontal 
cross-compound, vertical shaft centrifugal 
pumps for the Lawrence avenue station 
of the city of Chicago. 

No. 5. A Reynolds vertical cross-com- 
pound engine, thirty-four-inch by seventy- 
two-inch by sixty-inch stroke for direct- 
connection to a 2,000-kilowatt generator, 


twenty-six inches by  forty-eight-inch 
strokes; capacity, 5,000 cubic feet. 

No. 9. A double-drum duplex, direct- 
acting Corliss hoisting engine for the 
Shattuck-Arizona Mining Company and 
designed to carry continuously an unbal- 
anced load of 15,000 pounds at a speed of 
2,000 feet per minute. 

No. 10. A blowing engine bed for one 
of several heavy furnace-blowing engines 
recently ordered by the Carnegie Steel 
Company. 

No. 11. The high-pressure cylinder for 
one of seven pairs of vertical long cross- 
head-type, furnace-blowing engines, or- 
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dered by the Edgar Thompson Steel 
Works; steam cylinder forty-four-inch by 
sixty-inch stroke and air cylinder eighty- 
four-inch by sixty-inch stroke. 

No. 12. Vertical slide for heavy-blow- 
ing engine, being built for the Carnegie 
Steel Company, Carrie furnaces. 

No. 13. The famous 105-ton single 
casting, the largest ever poured by the 
Allis-Chalmers Company, for the frame 
and slide of a rolling mill engine to be 
installed at the Sharon, Pa., plant of the 
Carnegie Stee] Company. 

No. 14. Two of the Gillespie pumping 
engines, with a capacity of 30,000,000 
gallons per twenty-four hours, for the city 
of Pittsburg filtration plant. 

In addition to the heavy units visible 
in the picture, there are a number of 
others which are hidden from view, in- 
cluding a triple-expansion vertical pump- 
ing engine for the Newport Water Works. 

The addition to the erecting shop will 
be in readiness for use within a few weeks’ 
time, as will also the added machine-shop 
units No. 4, No. 5 and No. 6, which open 
into the extended portion of the building. 
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Watertight Telephone System for 
Battleships. 

The following description and illustra- 
tions relate to the special telephone system 
designed and built by the Holtzer-Cabot 
Electric Company, Boston, Mass., for the 
naval department of the United States 
Government. Five similar systems were 
purchased by the government and in- 
stalled upon the following battleships: 
California, South Dakota, Milwaukee, In- 
diana and Connecticut. To meet the spe- 


Fia. 1.— WATERTIGHT STATION. 


cially severe conditions which obtain on 
shipboard there were incorporated a num- 
ber of novel and original features. 

Tt was especially desired that the instru- 
ments be unaffected by the action of the 
air, the movement of the vessel, or the con- 
cussion of the heavy guns, and the switch- 
board and exposed stations were to be ab- 
solutely watertight. 

Fig. 1 represents one of the watertight 
stations. The operating parts are mount- 


ELECTRICAL REVIEW 


ed on a frame plate which can be readily 
removed from the case without the use 
of tools and without disturbing any 
of the connections. One of the distinctive 
and original features of this station is 
the double receiver, the two receivers op- 


erating independently of each other, so 


that either or-both may be used. The act 
of raising one of them to the ear brings 
the transmitter into the proper position 
for talking and signals the switchboard. 
When released all parts return to their 


QF 


H 


E | ; 
ert ro] 


nn 


e-m | 
— 

n 

— 


{f 

` 

7 

. 

— 
—_— 
— 
—— 
— 
—_—— 
— 
-—— 
— 
—— 
— 
- 
—— 
—— | 
_—_—— 
—_—— * 
= o 
— 
{— — 
— > 
— 
—— 
— 
—— 
— 
— 
_—_——_— 
—_—— 
-a 
—— 
-e 
— 
— 
~_—— 
-_—=+ 
-- — 
— 
— 
e 
—— 


| 


' 
l 


s oo 
S a 


Fig. 2.— NON-WATERTIGHT STATION. 


normal condition, making it impossible 
for any user to leave the telephone con- 
nected to the line. The receivers are of 
the watchcase type, double pole, with 
metal cases, the coils being specially treat- 
ed to make them waterproof. The trans- 
mitters are of the solid back type, the 
chamber being hermetically sealed, there 
being used nothing that will be affected 
by the moisture. The arms will support 
a weight of 200 pounds. The case which 
encloses the station is of composition, pol- 


_ ished and oxidized and provided with a 


channel into which is fitted a molded gas- 
ket of pure rubber. 

The non-watertight stations (Fig. 2 
interchangeable with the watertight tele- 
phones, the operative parts being mounted 
upon a mahogany base instead of in a 
metallic case. 

With each station there is furnished a 
separate watertight vibrating call-bell. 
The design of the mechanism of this bell 
is distinctly special the blow being de- 
livered to the gong through a phosphor 
bronze diaphragm, which is reenforced so 
that there is no danger of its being worn 
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through by use. The parts of the bell are 
made of non-oxidizable metal with the ex- 
ception of the iron and steel parts which 
are copper-plated and lacquered to pre- 
vent corrosion. 

The operative parts of the switchboard 
are mounted in a heavy brass case, shown 
in Fig. 3. This is gasketed so that when ` 
the cover is closed it is absolutely water- 
tight. The case is divided into two com- 
partments, the upper containing the ter- 
minals and the lower the switchboard 
proper. The upper part of the case is 
drilled for two-inch conduits. The ter- 
minals are of heavy copper lugs and are 
insulated with mica. A distinguishing 
feature of the board is that the connec- 
tions are made without cords, there being 
used specially designed keys instead. The 
front of the switchboard is subdivided 
into vertical strips, each holding four keys. 
By taking out two screws any one of these 
strips may be removed, exposing for ex- 
amination every contact and connection 
on the strip. The whole front, which sup- 
ports the case and signals, is hinged at 
the bottom so that it may be readily let 
down, allowing the cables to be examined. 
A supervisory signal is provided with each 
connecting circuit, the purpose of which 
is to indicate when the conversation has 
been finished. 

Provision is made for connection with 
shore exchanges, the signaling current be- 
ing obtained from a hand-power generator 
which is held in the box shown at the right 
of the cut. The system will work in con- 


Fia. 3.—SWITCHBOARD ARRANGEMENTS. 


nection with either a comimon battery or 
magneto exchange. 

Current for the transmitters is taken 
from a Holtzer-Cahot motor-generator of 
the noiseless type. These circuits draw 
their current directly from the motor- 
generator, there being no storage bat- 
teries. The ringing current is obtained 
from the ship’s ringing dynamotor or, 
in case of disability, from an emer- 
gency set of dry batteries. The system 
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operates on a three-wire circuit, and five 
conversations can take place at the same 
time, or any number of stations can be 
connected and an order transmitted sim- 
ultaneously to them from any other sta- 
tion. 

The system as a whole has been built 
with a special view to ruggedness, so that 
nothing short of actual violence can cause 
Injury. 


Applying the Vacuum Impregnating 
Method with “ Voltax.” 

One of the most interesting develop- 
ments during the past year in the elec- 
trical world has been the recognition of 
the value of the vacuum irapregnating 
process for field and armature windings. 
The Electric Cable Company, of New 
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ratus and is drained off as water. As soon 
as the best possible vacuum has been se- 
cured the pump is reversed to force air 
under pressure into the tank full of “vol- 
tax.” This air naturally displaces the 
compound, which is forced into the vacu- 
um chamber, where it impregnates the 
coils placed therein. The measuring de- 
vices used in this connection comprise 
an observation glass in the vacuum cham- 
ber to see the amount of “voltax” present, 
a thermometer for showing the tempera- 
ture of the compound and a gauge to in- 
dicate both the vacuum and air pressures. 

The coils are kept under vacuum condi- 
tion for two hours or more, according to 
the windings, and under air pressure for 
about half as long. After this the origi- 
nal air pressure is greatly reduced, 


VACUUM IMPREGNATING AND DRYING APPARATUS. 


York, after carefully investigating the 
claims made for this method, has adopted 
the Passburg system, using its well-known 
“voltax” as the impregnating compound. 
The outfit now installed in the company’s 
works at Bridgeport, Ct., was furnished 
by the J. P. Devine Company, of Buffalo, 
N. Y., which controls the Passburg pat- 
ents in this country. The apparatus con- 
sists of two wrought-iron airtight tanks, 
one of these being for the vacuum cham- 
ber compound. The coils to be impreg- 
nated are placed in the vacuum tank, after 
which a combined vacuum and air pump 
exhausts the air from the vacuum tank as 
well as any moisture present in the ma- 
terial composing the coils. This moist- 
ure passes through a condensing appa- 


the connecting valve between the tanks 
opened and the compound forced back 
to the liquid tank. The valve is then 
closed and the coils are left to drip in 
the vacuum tank for half an hour or so. 

It will be seen from the foregoing de- 
scription that the proper carrying out of 


this vacuum process results in much longer — 


life for the coils than the old dipping and 
baking methods. Since the coils are im- 
pregnated practically solid, wire slipping 
is obviated, and the elimination of en- 
trained air and moisture gives the best 
condition for uniform heat radiation and 
the prevention of short-circuits. The 
fact that the impregnating compound en- 
ters the vacuum chamber without break- 
ing the vacuum eliminates all possibility 
of the dried coils absorbing moisture. 
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Steam Turbine Installations. 


The Delaware, Lackawanna & Western 
Railroad Company has contracted with the 
Westinghouse Machine Company for two 
Westinghouse-Parsons steam turbines to 
be installed in its passenger terminal at 
Hoboken, N. J. The turbines will oper- 
ate under a steam pressure of 140 pounds, 
twenty-eight-inch vacuum, and moderate 
superheat, driving 500-kilowatt, three- 
phase, sixty-cycle Westinghouse genera- 
tors of the rotating-field enclosed turbo 
type. These machines will supply current 
to the station and yards. Internal super- 
heaters will be used, while the condensing 
system will be Worthington barometric. 
Babcock & Wilcox boilers will supply 
steam, using small anthracite coal. 

The Navy Department in its recent 
power extensions to the New York navy 
yard has, through its Bureau of Yards 
and Docks, adopted Westinghouse- Parsons 
steam turbines, which will be installed in 
building No. 41. 

The present installation will comprise 
two 500-kilowatt units operating under 
150 pounds steam pressure, twenty-eight- 
inch vacuum and on superheated steam at 
100 degrees Fahrenheit. The power plant 
supplies three-phase alternating current 
at 2,300 volts, and sixty-cycle frequency, 
to machine shops, dry docks, and other 
general purposes about the New York 
yards, including lighting of buildings. The 
contract for these turbines was secured on 
rigid government specifications and under 
strong competition. Boilers will be of the 
Stirling water-tube type, with Foster in- 
ternal superheaters. Worthington surface 
condensers will be used. This will make 
the second turbine plant that the West- 
inghouse Machine Company has installed 
for the Navy Department, the first one 
being at the Boston navy yard, where the 
turbines have been giving very good serv- 
ice. ; 

The Burlington municipal lighting 
plant at Burlington, Vt., has recently con- 
tracted with the Westinghouse Machine 
Company for a Westinghouse-Pareons tur- 
bo-generator unit. ‘The turbine will be 
direct-connected to a three-phase, 2,300- 
volt, sixty-cycle turbo-alternator, running 
at 3,600 revolutions per minute, and will 
operate on 150 pounds of steam with 
twenty-eight-inch vacuum. 

Stockholders of the  Allis-Chalmers 
Company at a special meeting, held at 
Jersey City, N. J., July 16, voted to au- 
thorize an issue of bonds to the amount of 
$15,000,000. 


July 21, 1906 


115 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


POWER COMPANY SOLD TO SYNDICATE—Announcement is 
made of the purchase of the Bar Harbor & Union River Power 
Company by a syndicate of New York and Philadelphia capitalists, 
of which John R. Graham, of Bangor, Me., is the head. The men 
interested are the owners and principal stockholders of the Bangor 
Railway and Electric Company, the Lewiston, Brunswick & Bath 
Railway and other enterprises in the state. The amount of capital 
involved in the transfer is said to be about $700,000. 


MEMPHIS TELEPHONE COMPANY TO INCREASE CAPITAL 
STOCK—The Memphis Telephone Company purposes increasing its 
capital stock from $1,000,000 to $3,000,000, and to this end has filed 
a $3,000,000 mortgage. The proceeds of the bond issue will be de- 
voted to the improvement and expansion of the system. The first 
work will te done in the present home of the company and will 
include the installation of new machinery. Later the company plans 
to establish another exchange in the eastern part of the city. 


NORTHERN OHIO TRACTION AND LIGHT—The plan under 
which the Northern Ohio Traction and Light Company will acquire 
the properties of the Tucker Anthony syndicate in northeastern 
Ohio has been perfected. It will become operative in about sixty 
days, or as soon as the legal requirements are complied with. The 
capital of the Northern Ohio company will be increased from 
$7,500,000 to $10,000,000, while the preferred stock of the Canton- 
Akron line will be transferred for six per cent divisional lien mort- 
gage bonds, and the common stock for Northern Ohio stock at par. 
For the other lines an exchange of stock has also been arranged. 
This merger will result in a system operating 202 miles. 


NEW RAILWAY AND LIGHTING COMPANY—The American 
Cities’ Railway and Light Company has been incorporated at Tren- 
ton, N. J., with a nominal capital of $15,000, which will be increased 
to $27,500,000, divided into $12,500,000 cumulative preferred and 
$15,000,000 common stock. The new corporation is to take over 
the Birmingham Railway, Light and Power Company, the Memphis 
Street Railway, the Nashville Railway and Light Company, the Lit- 
tle Rock Railway and Electric Company, the Knoxville Railway and 
Light Company and the Houston Lighting and Power Company. 
In exchange for the stock of these six companies the American 
Cities’ Railway and Light Company will issue its entire common 
stock and $10,000,000 of its preferred stock, reserving $2,500,000 of 
the latter for future uses. 


ELY SYNDICATE PURCHASES OHIO TROLLEY LINES—The 
transfer of the Steubenville Traction and Light Company, of Steuben- 
ville, Ohio, to the Ely syndicate, of Buffalo, N. Y., by the Ohio Valley 
Finance Company, an underlying company of the American Gas 
Company, of Philadelphia, has been perfected. The syndicate is 
concluding the purchase of lines at East Liverpool, Toronto and 
other Ohio river points, and proposes to build a line down the 
Ohio river from Pittsburg, Pa., ultimately to Cincinnati. Van Horn 
W. Ely was made president of the Steubenville ‘company, succeed- 
ing J. Charles Ross. The Steubenville Traction and Light Company 
was organized in 1901 to merge the Steubenville Traction Company 
and the Steubenville Gas and Electric Company. It also owns the 
Steubenville & Pleasant Heights road and controls the Steubenville 
& Toronto Traction Company. The company has an authorized 
capital stock of $1,000,000, all of which is outstanding. The funded 
debt consists of $1,000,000 first mortgage five per cent bonds, of 
which $790,000 are outstanding, the rest being reserved for exten- 
sions and improvements. 


LARGE ELECTRIC MERGER—The merger projected by the 
Clark, Pratt and Seligman interests has been consummated in the 
organization of the Portland Railway, Light and Power Company, 
which has taken over the Portland Railway Company, Portland Gen- 


eral Electric Company, Oregon Water Power and Railway Company, 
Citizens’ Light and Traction Company, of Salem; Vancouver Elec- 
tric Light Company and the Union Light and Power Company, op- 
erating plants at Woodburn, Silverton and Mount Angel. The com- 
pany is capitalized at $15,000,000, of which $5,000,000 is preferred 
stock and $10,000,000 common. Its principal place of business will 
be at Portland, Ore. Officers have been elected as follows: H. W. 
Goode, president of the Portland General Electric Company, presi- 
dent; F. I. Fuller, president and general manager of the Portland 
Railway Company, vice-president; H. L. Clark, of the banking house 
of E. W. Clark & Company, of Philadelphia, vice-president; S. G. 
Reed, treasurer Portland Railway Company, treasurer; C. N. Hug- 
gins, secretary Portland Railway Company, secretary. The board 
of directors includes C. M. Clark and H. L. Clark, of Philadelphia; 
Frederick Strauss, of Seligman & Company, New York; A. C. Bed- 
ford, of Charles M. Pratt & Company, New York; H. W. Goode, 
F. I. Fuller, O. F. Paxton, S. G. Reed and F. G. Sykes, of Portland. 
The executive committee is made un of C. M. Clark, Frederick 
Strauss, A. C. Bedford and H. W. Goode. The company plans to 
expend $2,500,000 in improving and extending its system. 


EDUCATIONAL. 


POLYTECHNIC INSTITUTE OF BROOKLYN—The fifty-seventh 
annual catalogue of the Polytechnic Institute of Brooklyn (N. Y.) 
has been issued. It contains descriptions of the various courses 
offered at that institution. 


UNIVERSITY OF WISCONSIN—The graduating class in elec- 
trical engineering of the University of Wisconsin consisted of forty- 
four men, who, it is announced, have all obtained good positions; 
in fact, all of them had been retained by some company before re- 
ceiving their degrees. 


UNIVERSITY OF UTAH—The University of Utah has issued its 
annual catalogue for the School of Arts and Sciences, the State 
School of Mines and the State Normal School. This gives a descrip- 
tion of the work of the different schools and of the courses of in- 
struction offered there. 


NEW PUBLICATIONS. 


VERIFICATION OF STANDARDS OF MASS—The Bureau of 
Standards, of the Department of Commerce and Labor, Washington, 
D. C., gives, in circular No. 3, a description of the work which can 
be done there at the present time in verifying the standards of 
mass. This circular describes the present standards, the secondary 
standards and the classification used in verifying weights. Instruc- 
tions are given for submitting weights for test. 


CANADIAN SELECT COMMITTEE ON TELEPHONE SYS- 
TEMS—Vol. i of the proceedings of the select committee on tele- 
phone systems appointed by the Canadian government to investi- 
gate the various public telephone systems in operation in Canada 
and elsewhere has been received. This contains the minutes of the 
committee’s proceedings, minutes of evidence taken, the engineer- 
ing reports and a synopsis of the exhibits and indices to the differ- 
ent sections of the report. 


RAILWAY SIGNAL ASSOCIATION—The Railway Signal Asso- 
ciation has issued a digest of the proceedings of the association, 
formerly known as the Railway Signaling Club, which covers the 
meetings held during the ten years, 1895 to 1905. This book, which 
is designated as vol. i of the revised edition, relates the formation 
of the Railway Signaling Club and describes its growth until the 
association was formed. The volume includes a large number of 
interesting papers on railway subjects and the discussions which 
followed their presentation. It contains 544 pages. 
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NEW INCORPORATIONS. 
JACKSON, MICH.—Rives Telephone Company. $1,000. 
LANSING, MICH.—Fenwick Telephone Company, Palo. $8,000. 


LINCOLN, ILL.—Elkhart Independent Telephone Company. $1,- 
250. 


SCRANTON, PA.—Wagner Telephone Company, Dyberry town- 
ship. $3,000. 


LINCOLN, NEB.—City Mutual Telephone Company. Capital in- 
creased to $25,000. 

DOVER, DEL.—Clayton, Smyrna & Bayshore Traction Company, 
Philadelphia. $6,000. 


LANSING, MICH.—Arenac, Ogemaw & Iosco County Telephone 
Company, England's Corners. $1.000. 


SPRINGFIELD, ILL.—Citizens’ Telephone and Telegraph Com- 
pany, Carlyle, Clinton county. $15,000. 


CLEVELAND, OHIO—United States Telephone Company, Cleve- 
land. Increase of capital from $2,500,000 to $4,500,000. 


AUSTIN, TEX.—Delta Telephone Company, Cooper, Delta county. 
$15,000. Incorporators: C. H. Reid, R. M. Connell and R. M. Walker. 


JEFFERSON CITY, MO.—Sarcoxie Telephone Company. $5,000. 
Incorporators: H. B. Boyd, Harry Bean, B. W. Alley and B. Pile. 


ST. JOHN, NEW BRUNSWICK—Maritime Light and Power Com- 
pany. $100,000. Incorporators: James Russell Starr and James H. 
Spence. 


LANSING, MICH.—The Northern Light and Power Company. 
To develop the water power of the Flint river, in Montrose town- 
ship. $625,000. - 


LINCOLN, NEB.—The Chadron Telephone Company, of Chad- 
ron. $25,000. Directors: Joseph T. May, Adolph W. Riekman and 
Louis E. May. 


SPRINGFIELD, ILL.—Kavanaugh Telephone Company, Effing- 
ham. $30,000. Incorporators: H. H. Kavanaugh, P. N. H. Munson, 
M. P. Turner. 


IDAHO FALLS, IDA.—The Cedar Point Power and Light Com- 
pany, Limited. To build a power-house at a point on the Snake 
river. $25,000. 


SPRINGFIELD, 
Strasburg. $10,000. 
L. J. Kirchner. 


MINNEAPOLIS, MINN.—Town and Country Telephone Company, 
Dawson. $50,000. Incorporators: Albert Ewing, Peter Bergh, An- 
drew Grande, Dawson. 


SPRINGFIELD, ILL.—Heyworth Telephone Company, Heyworth. 
$10,000. Incorporators: Henry E. Hitchhorn, H. Dale Cline and 
Charles Hitchhorn. 


COLUMBUS, OHIO—Farmers’ Telephone Company, Cadiz. $1,000. 
Incorporators: A. M. McCombs, James Love, J. M. Megaw, S. E. 
Adams and Lewis M. Peck. 


HOLT, MO.—Clay county Telephone Company, Holt. $50,000. 
Incorporators: William H. Smith, John A. Eby, George W. Sexton, 
E. T. Hockaday and others. 


ST. PAUL, MINN.—National District Telegraph Company. $50.- 
000. Incorporators: Albert D. Bradley, James Swan, of Minneap- 
olis, and John McRobie, of Chicago. 


INDIANAPOLIS, IND.—Advance Telephone Company, Vander- 
burg county. $650. Directors: Henry Denzer, Henry Hartig, Charles 
Bocke, Fred Werkman and C. Siefert. 


COLUMBUS, OHIO—The Poland, Boardman & Canfield Railway 
Company, of Youngstown. To construct an electric line connecting 
the cities named in the title. $10,000. 


GUTHRIE, OKLA.—The Day County Telephone Company, Grand. 
$5,000. Incorporators: J. P. Johnson, E. S. Sharp, E. L. Mitchell, 
W.H. Hauser, S. Crim, Jr., and T. C. Moore. 


COLUMBUS, OHIO—The Old Fort Mutual Telephone Company, 
Seneca county. $10,000. Incorporators: R. G. Shannon, H. S. Fry, 
C. J. Fry, N. S. Beck and G. E. Zimmerman. 


ILL.—Strasburg Mutual Telephone Company, 
Incorporators: J. F. Kull, Martin Hamm and 
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COLUMBUS, OHIO—Mile Run Mutual Telephone Company, Mari- 
etta, Ohio. $2,500. Incorporators: William F. Watkins, Leonard F. 
Winn, Jessie Thomas, Roger Fish and John S. Wynn. 


TOLEDO, OHIO—Toledo, Defiance & Fort Wayne Railroad Com- 
pany, Toledo. $10,000. Incorporators: E. B. Paxton, James H. 
Horan, G. L. Shanks, Frank G. Crane and D. L. Stine. 


YOUNGSTOWN, OHIO—Cleveland, Youngstown & Eastern Rail- 
way. $10,000. Incorporators: Alonzo M. Snyder, H. Park Ford, 
A. A. McCaslin, H. Melvin Roberts and Elmer G. Derr. 


COLUMBUS, OHIO—The Home Telephone Company, Ironton. 
$50,000. Incorporators: Robert A. Knapp, E. W. Bixby, S. P. 
Humphrey, B. F. Forgey, J. C. Snyder and A. J. Lathouse. 


DENVER, COL.—The Cherryvale Electric Light and Power Com- 
pany. $25,000. Incorporators: Hugh E. West, W. R. Murrow, Seth 
H. Piper, Charles T. Fertig, E. A. Sunderlin, Colorado Springs. 


SPRINGFIELD, ILL.—Peoria, Streator & Ottawa Railway Com- 
pany. To run from Ottawa and Streator through Eureka and Wash- 
ington and connect with the Peoria & Bloomington line at Morton. 
$100,000. 


LINCOLN, NEB.—The Martel Farmers’ Independent Telephone 
Company. $500. Officers: Albert Egger, president; John A. Sit- 
tler, vice-president; William H. H. Moore, secretary; Edward Boh- 
mont, treasurer. 


BELLEVILLE, ILL.—Risdon Telephone Company, of Lenzburg. 
Incorporators: Dan Waeltz, Adam Kirchhoefer, Henry Kirchhoefer, 
Fred W. Wasem, Henry Gruenewald, Herman Kirchhoefer and 
George Waeltz, Jr. 


GUTHRIE, OKLA.—The Farmers’ Mutual Telephone Company, 
of Rossville, Lincoln county. $2,000. Directors: C. A. Taft and 
D. Keer, of Meeker; W. G. Hall and T. A. Ward, of Rossville, and 
L. J. Harden, of Middlothian. 


LOIS, VA.—Lois Mutual Telephone Company. $5,000. Incorpo- 
rators: J. M. Price, president; J. E. Stively, vice-president, both 
of Bealeton, Va.; George E. Bain, secretary and treasurer; R. W. 
Kemper and L. M. Anns, all of Lois. 


MILWAUKEE, WIS.—The Tri-State Telephone and Telegraph 
Company, Augusta, Me.; western headquarters at Minneapolis. 
$2,000,000, of which $10,000 is represented by property and business 
in Wisconsin. E. H. Moulton, president, and F. C. Nelson, secre- 
tary. 

NASHVILLE, TENN.—Jackson Railway and Light Company, 
Madison county. To construct an electric railway in the city of 
Jackson and also in the county of Madison. $600,000. Incorpo- 
rators: S. S. Bush, Attilla Cox, Alan McDonald, John Wisdom and 
Charles D. Lehmkuhl. | 


INDIANAPOLIS, IND.—Citizens’ Automatic Telephone Com- 
pany. To operate automatic telephone systems in the counties of 
Miami, Howard, Wabash, Fulton, Cass, Carroll, Clinton, Tipton, 
Madison, Delaware, Blackford, Wells, Huntington, Whitley, Kosci- 
usko and Marshall. $300,000. 


CINCINNATI, OHIO—The Jesse T. Sheets Telephone Company. 
To operate a telephone exchange in Cincinnati, Covington and New- 
port and in Kenton, Campbell and Pendleton counties, Ky. $10,- 
000. Incorporators: Jessie T. Sheets, Katie Sheets, Horace and 
Theodore Horstman and Adelaide Ament. 


RICHMOND, VA.—Caroline County Telephone Company, of 
Bowling Green, Va. $10,000. Officers: C. T. Smith, president, Crox- 
tons, Va.; W. E. Innes, vice-president, N. T. McManaway, secretary; 
L. E. Martin, treasurer, Bowling Green; directors, S. B. Pitts, Sparta, 
Va.; C. M. Harris, Whites, Va.; G. P. Lyons, Woodfords, Va. 


SPRINGFIELD, ILL.—Lee County Railway Company. To be 
constructed from Nachusa, Lee county, Ill., westerly to connect 
with the Chicago & Northwestern Railway, thirteen miles. $10,000. 
Incorporators and first board of directors: Marvin Hughitt, J. M. 
Whitman and J. B. Redfield, Chicago; W. A. Gardner, Evanston; 
H. R. McCullough, Lake Forest. 


SPRINGFIELD, ILL.—Hammond Belt Railway Company. To 
be constructed from Hammond, Ind., northwesterly and northerly 
to a point near intersection of railroads in Calumet Park, Cook 
county, Ill. $75,000. Incorporators and first board of directors: 
Worth E. Caylor, Frank P. Schmitt, William G. Wise, Wallace A. 
Walker, Chicago; Hezekiah L. Jackson, Hammond, Il. 


July 21, 1906 


PERSONAL MENTION. 


MR. PAUL J. KRUESI, of Chattanooga, Tenn., and Miss Myra 
Kennedy Smart will be married on Thursday, July 26. Mr. and Mrs. 
Kruesi will be at home after the first of October at Riverview, Chat- 
tanooga, Tenn, 


MR. ALTON D. ADAMS, electrical engineer, Worcester, Mass., 
is appraising the value of the property of the two electric lighting 
companies at Watertown, N. Y., preparatory to making a report to 
the city authorities, who contemplate buying the plants. 


MR. GEORGE CAMPBELL, president of the Germania Electric 
Lamp Company, Harrison, N. J., returned recently on the Lucania 
from Liverpool, where he has been for thirty days in connection 
with the company’s export business, of which Mr. Campbell reports 
a material development. 


MR. WILLIAM M. MARINAN, for twelve years in the employ 
of the Elmira (N. Y.) Water, Light and: Railroad Company, has been 
appointed general superintendent of the Dunkirk, Fredonia & Brock- 
ton Electric Light, Gas and Street Railway Company, with head- 
quarters at Fredonia, N. Y. 


MR. ALPHA H. KLING has withdrawn from the Peru Electric 
Manufacturing Company, Peru, Ind., with which he has been sales 
manager for some time. Mr. Kling will act as manufacturers’ sales 
agent, and will represent in the central states a number of lead- 
ing manufacturers, with headquarters at Peru. He will carry a 
very complete line of electrical supplies. 


MR. W. C. WOODWARD, electrical engineer of the Narragan- 
sett Electric Light Company, was a New York visitor last week, and 
while here was the guest of honor at a luncheon at the Hardware 
Club. A number of electrical men, prominent in various branches 
of the industry, welcomed Mr. Woodward to the city and congratu- 
lated him over the great success of his company. 


MR. CLARENCE H. MACKAY, president of the Postal Tele- 
graph-Cable Company, and his mother, Mrs. John W. Mackay, have 
donated $100,000 to the University of California for the establish- 
ment of a professorship of electrical engineering. This bountiful gift 
is in honor of the memory of Mr. Mackay’s deceased brother, Mr. 
John W. Mackay, Jr. Professor C. L. Cory will be at the head of 
the department of electrical engineering. 


MR. HENRY L. DOHERTY, president of the Denver Gas and 
Electric Company, has opened a “school of practice,” in which twenty 
young men who have just graduated from the engineering depart- 
ments of various colleges and universities of the country will re- 
ceive practical instruction in all branches of the gas and electric 
business. The course, as outlined by Mr. Doherty, will cover two 
years, and will carry the students through all departments of the 
Denver Gas and Electric Company. 


MR. H. W. TURNER has associated himself with Mr. H. M. Ho- 
bart, consulting engineer, London, England. He will be engaged in 
advising with regard to manufacturing methods, machinery and 


shop organization, and other work connected with the manufacture. 


of dynamoelectric machinery. Mr. Turner has had an experience of 
over twenty years with British, Continental and American com- 
panies, having been with the British Thomson-Houston and the Brit- 
ish Westinghouse companies three and one-half years, with the Union 
Elektricitits Gesellschaft, Berlin and Vienna, for eleven years, and 
with the Thomson-Houston Company, Lynn, Mass., for nine years. 
In taking up his new work he leaves the British Westinghouse Com- 
pany, where he has just completed a two-year engagement. 


LEGAL NOTE. 


DIVIDED-POLE FIELD-WINDING CASE—In the case of the 
Emerson Electric Manufacturing Company versus the Century Elec- 
tric Company, both of St. Louis, Mo., heard before Judge Finkeln- 
burg in the United States Circuit Court for the Eastern Division 
of the Eastern Judicial District of Missouri, a decree was entered 
on July 9 in favor of the complainant with reference to a master 
of the court for an accounting. This case was a suit for infringe- 
ment of patent No. 583,933, dated June 8, 1897, and especially of 
claim five of this patent, covering the “pyramidal” or divided form 
of field winding. 
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ELECTRICAL SECURITIES. 


The market last week was dull and irregular, with prices sag- 
ging in the main. Dealings were almost wholly professional, and* 
while there was some public liquidation, this was probably offset 
by an equal amount of outside buying. The crop reports continue 
to be reassuring, and the only apprehension in this direction is the 
possibility of monetary stringency during the crop-moving period 
to come later. The copper situation still shows an unexplained 
weakness, and in some quarters there is discouraging comment 
concerning the iron and steel industry, although it is quite likely 
that the United States steel report for the quarter ending in June 
will show record figures. 


ELECTRICAL SECURITIES FOR WEEK ENDING JULY 14. 


New York: Closing. 
Allis-Chalmers common ............cccecees 16% 
Allis-Chalmers preferred ................00. 46% 
Brooklyn Rapid Transit................c00. 121% 
Consolidated Gas ...... ccc ccc cc eee eens 136% 
General Electric ............ ccc ccc c cece eee 161 
Interborough-Metropolitan common ......... 36 
Interborough-Metropolitan preferred ........ 74 
Kings County Electric..............cccscvee 165 
Mackay Companies (Postal Telegraph and 

Cables) COMMON ............cccccevece 71 
Mackay Companies (Postal Telegraph and 

Cables) preferred ...........ccccccces < u% 
Manhattan Elevated ..............ccceccces 147 
Metropolitan Street Railway................ 102% 
New York & New Jersey Telephone......... 125 
Western. Union «.os024.0.0 66 54 65 6554544645408 91 
Westinghouse Manufacturing Company...... 152 


The pamphlet report of the Brooklyn Rapid Transit Company 
for the fiscal year to June 30 is in course of preparation, but will 
not appear until about the middle of August, or later. The company 
usually publishes its report about six weeks after the close of the l 
fiscal year. 


Boston: Closing. 
American Telephone and Telegraph......... 129 
Edison Electric Illuminating............... 240 
Massachusetts Electric ...........cc cee cc cee 68 
New England Telephone................000. 130 
Western Telephone and Telegraph preferred. 90 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 67 
Electric Storage Battery preferred.......... 67 
Philadelphia Electric ............ cece eccves 1% 
Philadelphia Rapid Transit................. 2914 
United Gas Improvement.................0- 82 


| The directors of the Electric Company of America have declared 
the regular semi-annual dividend of 3% per cent to stock of record 
July 20. 


Chicago: Clostng. 
Chicago Telephone ...........c2ccccecvcces 115 
Chicago Edison Light..................c000. 135 
Metropolitan Elevated preferred............ 66 
National Carbon common.............sece00. 81% 
National Carbon preferred.............e06- 117 
Union Traction common...........ccceceees 4 
Union Traction preferred............-ecceee. 14 


The regular quarterly dividend of 2 per cent on Chicago Edison 
is payable August 1. Books close July 21 and reopen August 2. 

For the half year ended June 30 the Chicago elevated roads car- 
ried 65,830,000 passengers, the increase being 7.12 per cent, rather 
above the normal gain. 


OBITUARY NOTICE. 


F. T. FOXENBERGER, who had been with the Bossert Electric 
Construction Company, of Utica, N. Y., died on the afternoon of 
Thursday, July 12, as the result of an operation. Mr. Foxenberger 
was widely and pleasantly known throughout the electrical industry, 
especially among the contractors and manufacturing branches, and 
his death at such an early age (he was under thirty) will cause 
much regret. Some two months ago he underwent an operation 
which was not successful, and this later one, from which he died, 
was deemed necessary, although the surgeons realized the small 
probability of saving his life. 


118 


ELECTRIC RAILWAYS. 


MARYSVILLE, CAL.—Grading has been commenced on the ex- 
tension of the Northern Electric road to Sacramento. 


ELLOREE, S. C.—There is a plan on foot to build an electric 
line from Elloree via Parlers to Pinckney’s Landing, a distance 
of seven miles. ' 


MORGANTOWN, W. VA.—The South Morgantown Traction Com- 
pany has let the contract for grading its right of way. The com- 
pany expects to have cars running by September 1. 


DELPHI, IND.—The construction of the Lafayette & Logansport 
Traction line has been begun near Delphi. The builders hope to 
have the line completed and cars running by the first of next year. 


BROCKPORT, N. Y.—The Brockport village board of trustees 
has granted a franchise to the Buffalo, Lockport & Rochester 
Electric Railroad Company to extend its lines through Brockport 
streets. 


MUNCIE, IND.—The Muncie & Union City Traction Company 
has been incorporated at Indianapolis with a capital of $500,000 
to build a line between Selma, Parker City, Farmland, Winchester 
and Muncie. The road will parallel the “Big Four.” 


CHICAGO, ILL.—The sale of the Calumet Electric Street Rail- 
road Company, to a syndicate headed by Cobe & McKinnon, has been 
confirmed. This was one of the assets of the National Bank, of Illi- 
nois, the receivership of which will shortly be terminated. 


COLUMBUS, GA.—The work of constructing the Atlanta, 
Birmingham & Atlantic Railway from Warm Springs to Atlanta, 
a distance of seventy miles, begins soon, the contract having been 
let to the Callahan Construction Company, of Knoxville, Tenn. 


COLUMBUS, GA.—The movement to build an electric railroad 
from Columbus to Dothan, Ala., and thence to St. Andrews Bay, 
Fla., is taking shape, a large number of the business men of Colum- 
bus having signed an agreement to heartily support the project. 


AUSTIN, TEX.—E. M. House, of Austin, is arranging with Stone 
& Webster, Boston, Mass., for the building of an interurban elec- 
tric railway between Houston and Galveston. It is stated that the 
negotiations for building the line have been closed. It will be fifty- 
one miles long. 


ASHLAND, OHIO—Officials of the Cleveland, Ashland & Mans- 
field Railway Company have arranged for building the Ashland & 
Mansfield end, and to give service between these points by January 
1. The line will then be extended north to North Fairfield, connect- 
ing with the Lake Shore Electric, 


CLEVELAND, OHIO—The Columbus, Delaware & Marion Trac- 
tion Company is now engaged on the construction of an extension 
from Marion, the present northern terminus, to Bucyrus, where con- 
nection will be made with the Ohio Central. It is understood that 
this line will be completed by the fall. 


TORONTO, OHIO—The ordinance granting a franchise to the 
Steubenville Traction and Light Company, for the construction of 
a second track through the city of Toronto, and the extension of 
the present franchise for a term of twenty-five years, has been 
passed unanimously by the city council. 


WILMINGTON, DEL.—An ordinance has been passed by the town 
council of Newark, giving permission to the Delaware Interurban 
Railway Company to lay tracks on Main and Elkton streets in that 
town. The granting of the franchise was made conditional upon 
the depositing of $2,000 by the company within thirty days. 


SHARON, PA.—The Shenango-Midland Street Railway Company 
has accepted the franchise ordinance passed by the Sharon council. 
The company has five months to begin work on the line in Sharon, 
at which time it must pay the city $2,500 and ten months after 
another $2,500. This is part of the line which will extend to New 
Castle. 


ALBUQUERQUE, N. M.—Frank G. Caldwell, American repre- 
sentative of a foreign corporation, interested in building an electric 
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line from Hillsboro mining camp, thirty-six miles to Osceola, on the 
Santa Fe railroad, states that the road will be built, construction 
to commence shortly after his return to New York to make final 
report on the project. The proposed electric road will facilitate 
mining operations in that district greatly. 


WINSTED, CT.—The New York, New Haven & Hartford Rail- 
road has acquired three-quarters of the Torrington & Winchester 
Street Railway, running from Winsted to Torrington, ten miles, 
and will, it is reported, extend the line to Thomaston, to which place 
the trolley is to be extended from Waterbury. It is generally be- 
lieved that the New York & New Haven road will eventually build 
2 trolley line connecting Winsted and Canaan, to which place it 
is to extend its Berkshire trolley line from Great Barrington, Mass. 


SPOKANE, WASH.—The British Columbia Electric Railway Com- 
pany has decided to construct an electric line from New Westmin- 


_ster to Port Moody and from Port Moody to Vancouver, which will 


make an alternate route to that now in operation between Vancouver 
and New Westminster direct. The direct road is only twelve miles 
long, but the new line, about eighteen miles, will take in the small 
places along Burrard inlet as far as Port Moody and then turn 
west toward New Westminster, taking in the new town of Millside. 


CINCINNATI, OHIO—The Hillsboro, Belfast & Peebles Traction 
Company has been organized by a number of citizens of those towns, 
for the purpose of building an electric road from Hillsboro, through 
Belfast to Peebles, with a proposed extension to the Ohio river at 
Aberdeen. The officers elected are: P. M. Hughes, of Lovett, Ohio, 
president; J. W. Letherman, of Belfast, vice-president; W. B. Coch- 
ran, of Hillsboro, secretary. The proposed road will connect at Hills- 
boro with the Cincinnati & Columbus traction line, which operates 
from Cincinnati to Hillsboro. 


ATLANTA, GA.—At a meeting of the incorporators of the new 
interurban electric line between Macon and Atlanta it was author- 
ized that work on the line be begun at once. The stock subscribed 
was $100,000, but this will be increased from time to time. The 
executive committee is composed of W. J. Kincaid, of Griffin, chair- 
man; W. J. Massee, of Macon; Colonel Clifford L. Anderson and 
Edwin P. Ansley, of Atlanta, and W. A. Wimbish, of Atlanta, secre- 
tary and treasurer. The line will be eighty-eight miles long, and 
will connect Atlanta, Forrest, Griffin, Forsyth, Macon and the inter- 
vening towns. 


NEW HAVEN, CT.—Thoe Consolidated Railway Company has 
authorized the survey of a line between Mount Carmel and Cheshire, 
a distance of about seven miles, the new line running as a double 
track to the Northampton steam road between the two points. This 
is preliminary to the electrification of that part of the Waterbury 
and Meriden branch which runs eight miles between Cheshire and 
Waterbury. When the electrification of the two roads is completed 
there will be a local service between New Haven and Mount Carmel, 
and between the latter point and Waterbury an express electric 
service on a line with low grades and few stops. 


BOSTON, MASS.—Stone & Webster have purchased the Key West 
Electric Company, which does the entire electric railway and light- 
ing business of Key West, Fla. The company will retire all the 
outstanding securities, and the new capitalization will be as fol- 
lows: $1,000,000 first mortgage, fifty-year, five per cent bonds; $230,- 
000 preferred, six per cent non-cumulative stock; $500,000 common 
stock. New money will be provided to reequip the power station, 
to purchase cars and equipment, to extend the lighting system, to 
develop the gas business under the franchise owned by the com- 
pany, and to put the entire property in the best operating condi- 
tion. The present street railway mileage is five miles. 


MOUNT STERLING, KY.—Under the articles of incorporation 
of the Paris, Mount Sterling & North Middletown interurban rail- 
way, the stockholders met at Paris and elected a board of directors, 
as follows: John T. Collins and W. A. Thomason, of North Middle- 
town; Judge H. Clay McKee and J. M. Bigstaff, of Mount Sterling; 
R. J. Neely, Robert C. Talbott and Henry A. Power, of Paris. After 
the election of the hoard of directors, the following officers were 
elected: Robert C. Talbott. president; John T. Collins, vice-presi- 
dent; Henry A. Power, treasurer, and H. Clay McKee, secretary. - 
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TELEPHONE AND TELEGRAPH. 

TUSCALOOSA, ALA.—The Postal Telegraph Company is rebuild- 
ing its line through Alabama. 

MOUNT MORRIS, N. Y.—The Bell Telephone Company has in- 
stalled a common battery system in Mount Morris. 

PLAINFIELD, N. J.—Work has been commenced on a three- 
story building for the New York & New Jersey Telephone Company. 

RISING SUN, MD.—Telephone lines are being erected from 
Blake to Lombard and from Rising Sun to Rock Springs. 

ANNISTON, ALA.—The Anniston line of the Southern Bell Tele- 
phone Company has been rebuilt and put in excellent condition, 
and is now open for business. 

GOSHEN, IND.—The Bell Telephone Company will shortly be- 
gin the work of overhauling its system in Goshen. A new board 
with a capacity of 1,000 lines will be installed, and 36,000 feet of ca- 
ble will be strung. i 

FORT WAYNE, IND.—The Home Telephone Company has closed 
a contract with the Stromberg-Carlson Telephone Manufacturing 
Company for a complete new toll board. One section will be fitted 
up for farmers’ lines. 

GREENVILLE, S. C.—At a meeting of the board of trade a 
resolution was adopted looking toward a contract with the South- 
ern Bell Telephone Company for installing a larger and entirely 
new plant in Greenville. 


BUTTE, MONT.—The Rocky Mountain Bell Telephone Company 
is now erecting new buildings at Bozeman and Livingston, and a 
new wire is being constructed from Logan in order to give an addi- 
tional circuit for Butte and Helena. 


TROY, ALA.—The Orion Telephone Company has been organ- 
ized. It will build a telephone line from Troy to Orion, Pine Level 
and China Grove. W. C. Starke, of Troy, was chosen president, and 
W. G. Chancy, of Orion, secretary and treasurer. 

WILMINGTON, DEL.—The Delaware & Atlantic Telegraph and 
Telephone Company is arranging to put a large force of men to 
work to complete its conduit system in Wilmington. It is likely 
that the system will be completed before the end of the year. 


SCHENECTADY, N. Y.—At the annual meeting of the directors 
of the Home Telephone Company plans were made for the extension 
of the system of the company in the city and the laying of all ca- 
bles underground. The directors reelected the old officers, as fol- 
lows: president, Charles F. Veeder; vice-president, Irving H. Gris- 
wold; secretary, F. M. Strong; treasurer, E. S. Kellogg. 


GREEN ISLAND, N. Y.—At the meeting of the village trustees 
a franchise was granted to the Hudson River Telephone Company, 
allowing it to construct and maintain a system of underground wires 
in all of the streets, alleys and public places. According to the terms 
of the franchise the company will be obliged to comply with all 
the laws of New York state and special ordinances relating to 
villages. 


DETROIT, MICH.—The directors of the Michigan State Tele 
phone Company have approved the extension plans recently decided 
upon by the executive committee. These extensions include the erec- 
tion of a large addition to the company’s headquarters in Detroit, 
an extension of conduits that will permit the installing of some- 


thing like 10,000 more telephones in Detroit and extensions of long- . 


distance lines throughout the state. 


FREDONIA, N. Y.—The Fredonia Telephone Company has its 
new line to Cassadaga, which will join at that place the long- 
distance line of the Jamestown company, nearly completed. The 
company will install a new exchange at Cassadaga and operate a 
branch system covering Lily Dale and Stockton. A large number 
of new telephones will be installed in the thickly settled farming 
community between Fredonia and Stockton. 


JOPLIN, MO.—A franchise granting to the Missouri & Kansas 
(Bell) Telephone Company the right to construct a conduit under- 
ground system from First to Tenth street, on Main, has been passed 
by the Joplin city council. The franchise grants permission to 
construct an underground conduit for telephone wires, with suit- 
able manholes, in exchange for which the company agrees to remove 
its present poles from Main street, to supply, through such con- 
duit, free fire-alarm and police call service as may be installed by 
the city, to furnish the city rent free ten telephones, and to supply 
other additional city telephones at one-half regular service rates. 
The work of building the conduit is to begin at once. 
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ELECTRIC LIGHTING. 
KENNETT, MO.—It has been voted to install an electric light 
plant at Kennett. 


OTTAWA, KAN.—The city of Ottawa has taken over the water 
and electric light plants, and will begin at once to spend $80,000 
in improvements. 


BELLAIRE, MICH.—Bellaire has voted to borrow $2,200 to raise 
the dam of the municipal lighting plant and install a municipal 
system of waterworks. 


NELSON, BRITISH COLUMBIA—A new company has been 
formed with a capitalization of $1,500,000 for the purpose of gen- 
erating power for the supplying of light and motive power to the 
towns surrounding Moyie and Cranbrook, where many mines are 
situated. 


BUFFALO, N. Y.—At a meeting of the Cataract Power and 
Conduit Company the following directors were elected: Edward 
D. Adams, John Jacob Astor, D. O. Mills, Francis Lynde Stet- 
son, Edward A. Wickes, Charles R. Huntley, Daniel O’Day, George 
Urban, Jr., and DeLancey Rankine. 


COLORADO SPRINGS, COL.—Plans for the erection of an elec- 
tric power station, west of Green Mountain Falls, to furnish light 
and power to Ute Pass points, have been completed by Theophilus 
Harrison and F. E. Dow, who own a large water system above Green 
Mountain Falls, on the north slope of Pike’s Peak. 


ONTARIO, ORE.—The Ontario city council has granted a ten- 
year franchise to the Idaho Light and Power Company for an : lec- 
tric light system. The company will secure its power from the 
Payette river ir. Idaho, and will also supply the towns of Weiser, 
Payette and New Plymouth in Idaho with light. The franchise 
calls for the completion of the system within one year. 


CLINTON, MASS.—The Boston Heat, Light and Power Com- 
pany, which owns the electric and gas lighting plants in Clinton 
and Leominster as well as in twenty-five or thirty other towns 
and cities in the state of Massachusetts, it is announced, is to build 
a power plant for the generation of electricity at Still River Depot, 
in the town of Harvard. Surveys of the property to be acquired 
are now being made. 


SWEETWATER, NEV.—Work has been begun by the New Bodie 
Mining Company upon the construction of a large electric generat- 
ing station on the East Walker river, which is intended to supply 
power for the mines of Aurora, Masonic, Bodie and southern Ne- 
vada. Sufficient water has been taken up to operate a 10,000-horse- 
power plant. The electric station alone will cost over $150,000, ac- 
cording to the plans outlined. 


WILMINGTON, DEL.—The Delmarvia Construction Company 
has been organized for building an entirely new power plant and 
distribution system for serving residents of Wilmington. This 
undertaking, it is understood, is being financed by Baltimore in- 
terests. A new plant is now under construction and is designed 
entirely for steam turbines. Two 750-horse-power Westinghouse- 
Parsons steam turbines, with a number of motors and generators, 
will be installed at the present time. 


LOCKPORT, N. Y.—The rates for electric power for consumers 
in the milling district of Lockport have been announced by the 
Lockport Gas and Electric Company. All consumers of from fifty 
to 100 horse-power will pay $22 per horse-power per year; 100 to 
500 horse-power, $20; 500 to 1,000 horsepower, $19, and all over. 
1,000 horse-power, 318. These prices are based on the condition 
that the city of Lockport grants the company the privileges of string- 
ing a high-voltage transmission line along the outskirts of the city 
to the proposed transmission station in the milling district. 


RED BLUFF, CAL.—The Northern California Power Company 
is doing a large amount of construction work in the vicinity of 
its power plant at Volta, in the northwestern part of Tehama county, 
with a view to doubling the capacity of the plant. It has over 100 
men at work, and this force will be kept busy until September to 
complete the work mapped out. When the improvements are fin- 
ished the plant will be capable of generating 48,000 horse-power. 
The company is now furnishing power to operate the Chico & Oro- 
ville electric road, and has a contract to supply motive power for 
the San Francisco street car system as soon as it can complete the 
additions to its plant. 
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INDUSTRIAL ITEMS. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, is distributing 
bulletin No. 103 descriptive and illustrative of portable desk tele- 
phones. This will be sent, on request, to any one interested. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing the July issue of “The Emerson 
Monthly.” This contains timely descriptions of Emerson apparatus 
and other interesting matter, and also an index to the company’s 
bulletins and price book No. 7. 


THE CHARLES J. BOGUE ELECTRIC COMPANY has been in- 
corporated to take over the business formerly conducted by Charles 
J. Bogue. The officers of the company are: president, Charles J. 
Bogue; treasurer, L. Robertson; secretary, F. Plante. Headquarters 
have been established at 213-215 Centre street, New York city. 


THE NATIONAL METAL MOULDING COMPANY, Economy,’ 


Pa., carries a complete stock of all sizes of mild steel heavy wall 
conduits in its factory at Economy, and also at its New York ware- 
house. This conduit is covered inside and outside with enamel, 
which is claimed to be unaffected by acids or alkalies. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill, has 
issued its first catalogue descriptive of magneto telephones. This 
catalogue contains sixty-three pages, and gives complete descriptive 
matter and illustrations bearing on the subject. It is in loose-leaf 
form, which style has been adopted by the company for future bulle- 
tins. i 


THE NILES-BEMENT-POND COMPANY, 111 Broadway, New 
York city, has issued list No. 12 of second-hand metal-working ma- 
chinery. This includes railroad machinery, screw-cutting lathes, 
speed lathes, chucking machines, planers, shapers, drills, milling 
and boring machines, grinding and polishing machines, and mis- 
cellaneous apparatus. 


THE SPRAGUE ELECTRIC COMPANY, New York city, an- 
nounces that it has reopened its office in San Francisco, Cal. The 
former office was destroyed by the earthquake, after which tempo- 
rary quarters were opened in Oakland. The company is now perma- 
nently located in the Atlas Building on Mission street, San Fran- 
cisco, where all orders from that territory will receive prompt 
attention. 


THE UNIVERSAL MANUFACTURING COMPANY, 206-208 Illi- 
nois street, Chicago, Ill, has issued a descriptive bulletin of its 
“Universal” flat-rate controller, which it claims is cheaper than 
meter service, and which will absolutely control the supply of cur- 
rent to patrons by switching off and on at intervals of thirty’seconds 
whenever the contact load is exceeded by as much as one eight- 
candle-power lamp. 


THE NIAGARA TACHOMETER AND INSTRUMENT COM- 
PANY, Niagara Falls, N. Y., has designed and is now manufactur- 
ing a tachometer which is claimed to be of absolute and perma- 
nent accuracy, though it has reached the maximum simplicity of 
construction. The company also manufactures a hand-tachometer. 
These instruments are manufactured in speed ranges from thirty 
to 4,000 revolutions per minute. i 


W. S. BARSTOW & COMPANY, 56 Pine street, New York city, 
have been engaged as engineers for remodeling the plant of the 
Jamestown Worsted Mills, Jamestown, N. Y. Plans will be drawn 
covering an extensive addition to the power plant, and the plant 
will be changed over to electric-motor drive throughout. Barstow 
& Company recently completed a similar installation for the Hart- 
ford Carpet Corporation, Thompsonville, Ct. 


THE WESCO SUPPLY COMPANY, St Louis, Mo., announces 
that its new general electrical catalogue No. 100 is now completed 
and is being distributed to the trade. This catalogue is very com- 
plete, containing full descriptions of the various appliances. The 
company will be pleased to send it upon request. The Wesco com- 
pany is also distributing a net price list in booklet form, covering 
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its line of magneto and central energy telephones, and giving prices 
on linemen’s tools, construction material, exchange equipment and 
supplies. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., is distributing a series of bulletins dealing with its 
motor starters and controllers. Bulletin No. 10 illustrates and gives 
the sizes of multiple switch-starting rheostats; No. 19, of motor- 
starting rheostats, and No. 17, of motor-starting rheostats of the 
double-lever type. Bulletin No. 32 gives dimensions for drilling for 
field rheostats. Bulletin No. 59 deals with radial-arm reversible 
controllers, describing and giving the dimensions of types A and B. 
Bulletin No. 70 describes the company’s self-starters used for motor- 
driven pumps, elevators and similar services, and No. 92 lists “Sim- 
plicity” type interlocking dimmers. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., reports 
having closed contracts for the following apparatus: National Tube 
Company, McKeesport, Pa., twenty-one direct-current motors, rang- 
ing from six to seventy-five horse-power. Pensacola Electrical Ter- 
minal Railroad Company, Pensacola, Fla., one 500-kilowatt, direct- 
current generator. American Multigraph Company, Cleveland, Ohio, 
one 100-kilowatt, alternating-current, engine-type generator, three- 
phase, sixty cycles, 240 volts, and one six and one-half-horse-power 
exciter, 125 volts, to be installed at the company’s new factory at 
Cleveland. New Jersey Zinc Company, Franklin Junction, N. J., 
one seventy-five-horse-power, 115-volt, direct-current motor. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has issued bulletin No. 608 and circulars 
No. 778 and No. 785. The bulletin is devoted to the new “G. I.” 
flush pocket wall receptacle, which is adapted for use with standard 
Edison attaching plugs and has a round door, eliminating the ob- 
jectionable sharp corners of the old style of receptacle. Circular 
No. 778 is entitled “Circuit-Breakers versus Switches and Fuses,” 
and gives lists and prices of the Stanley-G. I. “‘C-7” circuit-breakers. 
Circular No. 785 describes and illustrates “K-9” arc lamp for mul- 
tiple alternating-current circuits, which is suitable for operation 
on standard induction-motor voltages, viz.: 220, 440 and 550. Any 
of this literature will be furnished on request. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of advertising literature, which is now being 
distributed. Bulletin N. 4441 describes and illustrates type H sub- 
way transformers, and supersedes bulletin No. 4400; bulletin No. 
4442, the GE-87 railway motor; bulletin No. 4444, direct-current, 
motor-driven air compressors, geared type; bulletin No. 4445, di- 
rect-current Curtis steam turbine-generators, horizontal type, and 
bulletin No. 4448, small polyphase motors. There are also price lists, 
No. 5151 and No. 5152, applying, respectively, to National Electrical 
Code Standard and old code enclosed fuses and cutouts, and to 
“Gem” regular incandescent units and “Gem” meridian units. Sup- 
ply catalogue No. 7598 lists parts for plain type carbon feed en- 
closed arc lamps, and fiyers No. 2185 and No. 2190 illustrate and 
describe, respectively, the “G. E.” moulding rosette, and cast-grid 
field rheostats, type F, form S, for sixty and 125-volt circuits. A 
four-page folder is devoted to the subject of Edison reflector lamps, 
and there is a change notice to accompany catalogue No. 1052 on 
lightning arresters. 


THE WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., 
has received an order from the Philadelphia Rapid Transit Company 
for a complete equipment of Roney mechanical stokers for its large 
subway power plant now building in Philadelphia. This plant was 
constructed for turbine machinery, and Westinghouse-Parsons tur- 
bines of 6,000-kilowatt capacity will be installed. With the equip- 
ment of mechanical stokers and other labor-saving devices the plant 
will represent one of the most up-to-date modern power stations. 
The order covers stokers for the entire boiler plant of 32,700 horse- 
power. The boilers are of the Parker water-tube type. The New York, 
New Haven & Hartford Railroad Company recently adopted me- 
chanical stokers for its power plant at Cos Cob, Ct., now building to 
serve the electrified section of the company’s New York city terminal. 
The initial order comprised twelve stokers. These stokers will serve 
twelve 520-horse-power Babcock & Wilcox water-tube boilers. A 
large order for mechanical stokers has also been received from the 
American Steel and Wire Company, Pittsburg, Pa., covering equip- 
ments for nineteen boilers. 
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AN INTERESTING BXPERIMENT IN RECHARGING DRY CELLS. 
_ Every now and then some enthusiastic thinker or untiring 
experimenter hits upon or tries the interesting experiment of 
recharging dry cells. If dry cells were made in small quan- 
tities and sold at a high price, such a proceeding might be 
called sensible, but generally it is worse than a waste of time 
and energy, O ' 

In a recent issue of a popular journal an experiment of this 
kind is described, the experimenter being pleased to find that 
after a few minutes’ charge his. cells would give “a fairly strong 
current,” Naturally, if a short charge accomplished some won- 
derful Tesults, a longer charge produced still better ones, so he 


proceeded to continue the work of charging. and was somewhat 


chagrined, after several hours, to find that his cells had gone 
all to pieces. He was not, however, one who was easily dis- 
couraged, for he immediately procured a new lot of batteries 
and started over again to see why the trouble had happened. 
This time the charge was stopped before the batteries had gone 
to pieces, and after removing the belt from the small generator 
used in charging, a surprising thing happened: the generator 
ran as a motor in the same direction, instead of turning in the 
opposite way. The explanation of this peculiar behavior is that 
“the current from the batteries reversed the field of the gen- 
erator, and also the armature, thus making two reverses, which 
is the same as none at all.” What about the reversal of functions 
which takes place when changing a dynamo to a motor? 


—— m a D ee 


THE INFLUENCE OF ELECTRICAL ENGINEERING. 

An interesting editorial in the Engineering Magazine for 
July dwells upon the necessity for the engineer to obtain a 
business training. He should appreciate the influence exerted 
by his work upon business methods, and he should therefore 
have a particular appreciation of his relation to the work of 


the world, so as to cause him to realize his position as an econo- 
mist. To illustrate this relation the influence of electrical 
methods in various branches of work is cited: “It is a trite 
saying that railways have transformed commerce, but it is not 
so fully realized that with the improvement of communication 
in a thousand ways, by the telegraph, the telephone, the pneu- 
matic tube and even the mail chute, business has been facilitated, 
effort concentrated and human energy conserved and directed.” 

The effect in manufacturing arts has been equally note- 
worthy: “In like manner, with the control and direction of 
human energy, the engineer is combining and controlling 
Already the 
development of the ‘white coal’ of Italy, Switzerland and France 
is diverting industries from centres originally created and still 
maintained by the diminishing supplies of fossil carbon. With 
the recognition of the fact that the true function of electricity 
is that of a transmitter of mechanical energy there has come 
an industrial development which is necessarily causing economic 
methods to be profoundly modified. 


power facilities or of water transport no longer controls abso- 


mechanical energy and directing natural forces. 


The possession of local 


lutely the situation of industrial establishments any more than 
the position of tools in the shop is determined by the position 
of the line shaft; the power is brought to the tool, and, in 
many cases, the tool to the work.” 
electricity as a means to an end, as the flexible agent for 


It is this recognition of 


utilizing at one point power more conveniently. generated at 
another, that has brought about such great changes in our 
industrial methods. Electricity is unquestionably the modern- 


izing agent both in commercial and in manufacturing work, 
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DIRECTED WIRELESS TELEGRAPHY. 

Some experiments made during the last year or so by Mr. 
William Marconi, on a method of directed wireless telegraphy, 
were described in the issue of the ELectricaL Review for 
May 26. 
tests and of tests carried out on a larger scale. The directive 
action was secured by means of a horizontal antenna stretched 
a short distance above the ground. Some encouraging figures 
were obtained, transmission in one direction being considerably 
better than in another. Polar diagrams, plotted from the labo- 
ratory experiments, showed that the curve of equal intensity 
took a double lobed shape, resembling somewhat two intersecting 
ellipses. No explanation was offered of the action of the irans- 
mitting system at that time. 

In a note read a short while ago before the Royal Socicty, of 
London, Dr. J. A. Fleming, who has been associated with Mr. 
Marconi in his work in England for some years past, offers a 
theoretical explanation of the directive action of a horizontal 
antenna. Dr. Fleming considers this arrangement equivalent 
to three Hertzian oscillators placed at right angles to each other. 
The horizontal wire forms one, the connection between this and 
the ground and the ground itself the second, and that part of 
the ground lying below the horizontal wire the third. Dr. 
Fleming concludes from his analytical examination of this 
arrangement that its unsymmetrical! radiation in the equatorial 
plane depends not upon the absolute wave-length, but upon the 
ratio of wave-length to the distance of the receiving point and 
upon the proportion between the length of the vertical and the 
horizontal portions of the oscillator; and these deductions seem 
to be supported by the observed facts. Mr. Marconi, in describ- 
ing his experiments, said: “I have observed that in order that 
the effects should be well marked it is necessary that the length 
of the horizontal conductors should be great in proportion to 
their height above the ground, and that the wave-lengths 
employed should be considerable, a condition which makes it 
difficult to carry out such experiments within the walls of a 
laboratory.” This is in accordance with Dr. Fleming’s theory. 

Another explanation of this action has been offered which 
also seems to fit the facts. This considers the horizontal antenne 
as forming an clectrical connection between two oscillating sys- 
tems. One of these is the vertical connection between the hori- 
zontal wire and the ground, and the other is the oscillator 
formed by the extremity of the horizontal wire and the ground. 
These two oscillators, if placed a half wave-length apart, will 
oscillate with a difference of phase of 180 degrees, and hence 
the waves set up by one will be added to those starting from the 
other in the plane containing the two oscillators, and inter- 
ference to a greater or less degree will take place throughout 
other angles. If the two oscillators were exactly equal and 
exactly a half wave-length apart there should be no transmission 
in the plane at right angles to the plane containing them. In 
other words, the horizontal conductor, according to this explana- 
tion, is merelv a poor substitute for two properly tuned vertical 
antenne placed the proper distance apart. 


The curve showing the intensity of transmission of such a 
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Results were given in this article both of laboratory 
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system, plotted on a polar diagram would resemble certain of 
the curves shown by Mr. Marconi. Moreover, since the length 
of the wave depends upon the height of the antenne, the dis- 
tance apart of the two vertical oscillating systems will depend 
It is possible that this arrangement will 


not explain all of the observed facts. The analytical study of 


upon their heights. 


these phenomena is exceedingly complex, so that in such a study 
it is generally necessary to assume rather ideal conditions, and 
then see how near one can come to them experimentally. These 
studies are nevertheless of great importance, since they guide 
the work of the experimenter, enabling him to proceed with a 
definite object in view, and not in a haphazard manner. 


———. 


ENGINEBRING BXPERIMENT STATIONS. 

An interesting development now taking place in the central 
western states is the utilization of the university equipments 
for solving industrial and technical problems. Every one is 
familiar with the excellent work which has been done by the 
agricultural experiment stations in their particular field, but, 
until recently, the engineering schools made no attempt to 
assist the manufacturing industries in a similar way. Many— 
in fact, most—of these states have magnificent equipments for 
teaching various branches of engineering—equipments which 
consist not only of apparatus used in various branches of 
industrial life, such as boilers, engines, dynamos, machine tools, 
etc., but include as well accurate instruments for determining 
the performance of these machines, for carrying out all kinds 
of measurements and conducting investigations in any kind of 
work. The civil engineering department has, as a necessity, 
a complete collection of instruments, which no private engineer 
can aspire to, and the mechanical department has at its disposal 
not only many types of boilers and engines, but completely 
equipped shops. 
and supplies enabling them to make tests and conduct investiga- 


The electrical departments have instruments 


tions in any line of electrical work. These equipments are 
needed to instruct the students in their use and to teach them 
the principles of engineering; but they are also available for 
carrying out such research work as the members of the teaching 
staff can undertake. 

The new development contemplates putting these fine equip- 
ments at the service of the state for carrying out the investiga- 
tion of problems which private companies or individuals can 
not undertake. In certain branches of industry the manufac- 
turers have established research laboratories, where problems 
connected with the manufacture of their material, or which may 
possibly lead to the development of new apparatus and methods, 
are conducted. This is true notably in the electrical manufac- 
turing business, but such laboratories are very few, and the 
results of their work are private, and not public, property. The 
work of the engineering experiment stations, on the other hand, 
will, in general, be made public, though they may, of course, 
undertake investigations for private concerns. In the first case 
the state gains directly, while in the latter it gains indirectly, 
since the state must benefit due to any improvement in any 
industry, and, further, since the fees required for conducting 
such an investigation will help to support the work of the 
station, 
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THE USE OF COLLOIDS IN TECHNICAL PROCESSES. 

A new filament incandescent lamp, the invention of Dr. 
Hans Kuzel, of Baden, Austria, was described in the ELEC- 
TRICAL REVIEW for March 3. At the same time, reference was 
made to a patent obtained by the inventor covering the method 
of manufacturing this filament. The interesting feature of 
this patent—and, indeed, of the lamp itself—is the method of 
manufacturing, for it is applicable to a large number of mate- 
rials difficult to work with in the ordinary way. The method, 
in short, consists in reducing the metal which is to form the 
filament to the colloidal state by volatilizing it under water by 
While in this finely divided con- 
dition it is mixed with a binder, the water evaporated so as 
to reduce the combination to the consistency of a paste, and 
in this form it is pressed through dies to form the raw fila- 
ment. 


means of the electric arc. 


A slight drying of these filaments renders them con- 
ducting, so that the completion of the drying and conversion 
process may be carried out by an electric current passed through 
the filament itself. 

This process is discussed at some length in Engineering 
(London) for July 6, and possibilities of a wider use of mate- 
rials in the colloidal condition are suggested. In this condition 
the usual physical characteristics of the meta] are held in abey- 
ance. Hardness, brittleness or lack of ductility in no way inter- 
feres with the process, and, due to the exceedingly fine division 
of the metal, a mixture which is, to all practical purposes, per- 
fectly uniform can be secured, so that with the driving off of 
_ the binding material a wire of uniform cross-section may be 
obtained. 

As is well known, finely divided materials often exhibit 
powerful catalytic action. Sometimes violent chemical reaction 
may be produced if the materials are reduced to a fine powder, 
whereas, in the ordinary state, they would be inactive. It is 
thought, therefore, that metals in the colloidal state might be 
even more energetic and might bring about easily reactions 
hitherto unobtainable or brought about only with great difficulty. 
Tt has already been shown that colloids exert a great influence 
on fermentation and other organic processes, and it is very 
possible that certain of these uses may become important, as 
may also the reduction of materials to the colloidal state in 
working with them. The study of colloids has been taken up 
recently with renewed interest because of the electrical phe- 
nomena exhibited, and it will be strange indeed if no useful 
result comes about. 


There is no doubt that, for the present, at least, the most 
important use of wireless telegraphy is for transmitting messages 
across water. Whatever may be the future of the art, the need 
at present is for a reliable, powerful marine system. A good 
deal of interest therefore attaches to the present condition of 
wireless telegraphy when used at sea. For these reasons an 
article contributed to the proceedings of the United States Naval 
Institute by Commander B. T. Walling will be read with 
careful attention. Commander Walling has had a great deal 
of experience with the several systems now being tested by the 
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Navy Department, and in this article he cites from tests made 
during the past two years. 

The results, of course, varied with the apparatus and the 
power employed, and, no doubt, depended upon atmospheric 
conditions to a considerable extent. At times long distances 
were covered, messages being read, under favorable conditions, 
over distances of from 1,000 to 1,400 miles. During experi- 
ments conducted in January of the present year messages were 
received at Culebra Island, off Porto Rico, from the Atlantic 
fleet during several days. At times the sending vessel was over 
1,100 miles distant. On one occasion the receiving station at 
Culebra was able to locate the relative positions of the different 
vessels of the fleet simply by the intensity and characteristics 
of the messages received. From these tests and others it is con- 
cluded that at the present time we have a transmitter sufficiently 
powerful for marine purposes; but as much can not be said 
respecting the receiver. Those employed on land are satis- 
factory, but those which may be used on a vessel can not be 
depended upon under all conditions. 

Commander Walling says that this apparatus should be 
capable of transmitting messages 1,000 miles without over- 
strain, and 500 miles surely under favorable conditions—for 
example, at night. It should be able to send a message at least 
300 miles at any time of the night or day. 

An interesting phase of this problem comes.up when wire- 
less telegraphy is employed by naval vessels during times of war. 
The use of this method during the recent Russo-Japanese war 
is significant, and the author concludes that while it is possible 
for one fleet to confuse and render unintelligible the signals 
being sent out by the scouts which are watching it, and even 
to succeed in disabling part of the delicate apparatus on the 
scouts by keeping up a continual bombardment of intense elec- 
tric waves, “the mission of the scout is to hang on and still 
hang on, and send, send, send, pushing his information into the 
atmosphere for a reasonable time with every watt of energy of 
which his transmitter is capable, and he will be successful !” 

ELECTRIC RAILWAY DEVELOPMENT AT NIAGARA FALLS. 

It is interesting to follow the drift of opinion among steam 


railroad men respecting electrification. A few years ago they 
did not hesitate to say that the electric motor was incapable of 
taking up the work of the steam locomotive. A little later they 
admitted that the motor could do the work, but said that it 
would be more expensive to operate than the steam locomotive, 
and would only be used where the steam locomotive is displaced 
for special reasons. To-day we find a good many railway engi- 
neers who are taking a still more favorable attitude. 

The point of view taken by some is well shown by the remark 
made by a widely known engineer who was at Atlantic City. 
He said that, in his belief, the day was not distant when 


every locomotive between Syracuse and Cleveland, and in all 
that territory not more than 100 miles from Niagara falls, 
would be operated from power generated there. Such a trans- 
formation would be of enormous industrial importance, but it is 
to be hoped that in bringing it about the esthetic value of 
Niagara will not be lost sight of. 
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The Sixth Annual Convention of the National Electrical Contractors’ 


S published in the ELecrricat RE- 

VIEW last week, a large and rep- 
resentative body of men gathered 

for the sixth annual convention of the 
National Electrical Contractors’ Associa- 
tion, held at Cleveland, Ohio, on July 
18, 19 and 20. Nearly 600 names were 
registered on the association books. Dele- 
gations came from nearly all the large 
‘cities, and New York, Chicago, Boston, 

Philadelphia and Cincinnati were espe- 
cially well represented. 

:- The two sessions held on the mornings 
of Wednesday and Thursday were attended 
by many of those whose interests brought 
them in contact with the work of the con- 
tractors, though they were not all eligible 
to membership. The other several meet- 
ings were behind closed doors and were 
devoted to deliberations on the questions 
of labor unions and the conditions arising 
with employés, the work of the local and 
national boards of inspection, the use of 
special types of fittings and equipments, 
ete., ete. 

In the last issue of the ELECTRICAL RE- 
VIEW a report of the first day’s proceed- 
ings was given. The meeting of the 19th 
was partially devoted to an address by J. 
Robert Crouse, who described the purposes 
and accomplishments up to this time of 
the Cooperative Electrical Development 
Association, and especially the bearing of 
the work of the association on the welfare 
and progress of the electrical contractors. 
Mr. Crouse has such a mastery of the sub- 
ject and has analyzed each situation so 
carefully that his point of view of the 
spirit and progress of cooperation as it 
applies to the progress of the electrical 
contractors was especially timely and in- 
teresting. 

During this meeting an address was 
made by J. H. Montgomery, of the Na- 
tional Electrical Inspectors’ Association, 
and his remarks covered some of the phases 
of electrical inspection arising from the 
constantly changing conditions develop- 
ing in all construction work. 

National Treasurer J. R. Galloway, of 
Washington, D. C., was the last speaker 
at this meeting. 

On the afternoon and evening of the 
18th and the afternoon of the 19th, long 
and animated business sessions of the asso- 
ciation were held, which were attended 
only by accredited association members, 


Association. - 


Cleveland, Ohio, July 18, 19, 20. 


and of these meetings the ELECTRICAL 
Review offers no report, in deference to 
the wishes of the association. 

At seven o'clock on the evening of the 
19th a dinner was served in the Hollenden 
banquet room which was exclusively for 
members of the National Electrical Con- 
tractors’ Association. No facilities were 
granted to press representatives for re- 
porting the speeches and toasts during the 
affair. John P. Coghlin, of Worcester, 
Mass., acted as toastmaster, and responses 
were made by Jas. R. Strong, president of 
the association; E. M. Lawton, of Cincin- 
nati, state director for Ohio; D. N. Goble, 
of Dallas, Tex., and John P. Faure, of 


: Ossining, N. Y. 


As the result of actions taken at the 
final business session Thursday afternoon, 
President Strong was authorized to ap- 


point a committee to cooperate with the: 


Winona trade school at Indianapolis, Ind. 
This school is doing much for the educa- 
tion of boys in mechanical arts, and the 
naming of a committee was requested, so 


‘that the association might officially ac- 


knowledge the good work done by this 
school. 


Another important committee appointed 


‘was one to consider the pros and cons as 


to the use of uniform specifications and 
contracts for such work as is generally 
done by electrical contractors, and a re- 
port of the conclusions of this committee 
is to be submitted to the association at 
the next annual meeting. 

An action which will be of wide interest 
was the adoption by the association of a 
series of official symbols to be uniformly 
used in making electrical wiring plans and 
construction work, and a committee was 
appointed to place the plan for the use of 
these symbols before the architects and 
engineers of the country and to endeavor 
to accomplish their cooperation toward 
their adoption. 

At this last business session the. follow- 
ing officers were elected: James R. Strong, 
New York, president; W. T. Gray, Minne- 


apolis, first vice-president ; Walter ©. Me- 


Intire, Philadelphia, second  vice-presi- 
dent; F. E. Newbery, St. Louis, third vice- 
president; J. R. Galloway, Washington, 
treasurer; W. H. Morton, Utica, N. Y., 
secretary; J. C. Sterns, Buffalo, sergeant- 
at-arms. 


On Friday, the 20th, all the members of 


trip during the early evening. 
-ladies were in the party and the day was 


the association, with their guests, to the 
number of 500, went by steamer to Put-in- 
Bay as the guests of the Ohio State Asso- 
ciation. Dinner was served en route, and 
the boat reached Cleveland on the return 


Many 


the social event of the week. Among the 
other social features on Tuesday, the 17th, 
a luncheon was served at the Hollenden 
Hotel for the officers of the National As- 
sociation by ofticers of the Ohio State 
Association. 

A reception for ladies by the ladies’ en- 
tertainment committee was held on Tues- 
day and a ladies’ luncheon was served at 
1 P. m. During the afternoon a trolley 
ride was given for the ladies. 

On the following days numerous enter- 
tainments were so arranged that the ladies 


and guests were furnished with enjoyable 
amusements. 


The next annual meeting of the ASSO- 


ciation will be held in New York city for 


three days, beginning the third Wednesday 
in July. 


A number of manufacturing companies 
exhibited and among those present the fol- 
lowing may be mentioned: 


Buckeye Electric Company, Cleveland— 
represented by L. P. Sawyer, Milton Hart- 
man, F. W. Bliss and W. Ennis. 


Brillant Electrie Company, Cleveland 
—k. J. Kulas and R. S. Jackson. 


A. & W. Electric Sign Company, Cleve- 
land—F. E. Hays, general sales agent. 


Reynolds-Dull Flasher Company, Chi- 
cago—E, R. Dull, president. 


W. J. Barr Electrice Manufacturing 
Company, Cleveland—W. J. Barr and 
a E. Barr. 


Pass & Seymour, Incorporated, Syra- 
cuse, N. Y.—J. W. Brooks, F. F. Skeel, 
A. M. Little and W. Brewster Hall. 

Wagner Electric Manufacturing Com- 
ee St. Louis, Mo.—Thomas T. Rich- 
ards 

F. D. Lawrence Electrice Company, Cin- 
a Ohio—represented by. Charles S. 

No loth. 

Vallee Brothers’ Electrical Company, 
Philadelphia, Pa.—Dale B. Scarborough, 
sales manager. 

American Circular Loom Company, 


Chelsea, Mass—H. B. Kirkland, Alex 


Henderson, Thomas G. Grier and H. C. 
Adams, Jr. This company distributed an 
artistic little memorandum book. 

V. C. Gilpin, manufacturerg agent, 
New York. 


I. A. Bennett, manufacturers’ agent, 
Chicago, . : : : 


— 
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Francis Raymond, manufacturers’ agent, 
Chicago. 

Alpha H. Kling, manufacturers’ agent, 
Peru, Ind. 

Barriett Electric Manufacturing Com- 
pany, Cincinnati—represented by C. H. 
Haddrell, president. 

Mark Manufacturing Company, Chi- 
cago—E. L. Markle. 

Benjamin Electric Manufacturing Com- 
pany, Chicago—O. Bennett. 

John A. Roebling’s Sons Company, 
Trenton, N. J.—F. W. Harrington and 
J. B. Bowman. 

Union Electric Company, Pittsburg, 
Pa.—Percy Frost and L. H. Kellar. 

American Watchman’s Time Detector 
Company, Cleveland, Ohio—J. E. Kellar. 

Steel City Electric Company, Pittsburg, 
Pa—J. N. G. Fullman. 

Osburn Flexible Conduit Company, 
New York, N. Y.—C. E. Corrigan. 

Economy Manufacturing Company, 
Economy, Pa.—R. L. J. Fortune and 
C. E. Corrigan. 

Westinghouse Electrice and Manufac- 
turing Company, Pittsburg, Pa.—C. O. 
Baker, Bailey Whipple and others. 

Troy Electric Company, Troy, N. Y.— 
E. G. Bernard. 

Doubleday-Hill Electric Company, Pitts- 
burg—Elliott. Reynolds, manager Colum- 
bus, Ohio, office. 

Trumbull Electric Manufacturing Com- 
pany, Plainville) Ct.—F. Trumbull. 

George Worthington Company, Cleve- 
land—David Aikin. 

India Rubber and Gutta Percha Insu- 
lating Company, New York, N. Y.—J. B. 
Olson, sales manager. 

Dossert & Company, New York, N. Y. 
—E. A. Dossert. 

W. R. Ostrander & Company, New York 
—H. E. Monk. 

Columbia Incandescent Lamp Com- 
pany, St. Louis, Mo.—Coles King. 

_ Novelty Incandescent Lamp Company, 
St. Marys, Pa—M. K. Mickey, president. 

Banner Electric Company, Youngs- 
town, Ohio—N. C. Norris. ` 

Standard Electric Manufacturing Com- 
pany, Niles, Ohio—H. H. Albert and 
a J. Crane, 

American Conduit Manufacturing Com- 
pany, Pittsburg—C. A. Flack. 

ae Company, Detroit, Mich.—W. C. 

ps. 

Hart & Hegeman Manufacturing Com- 
pany, Hartford, Ct—George S. Searing, 
manager Chicago office. 

Crouse-Hinds Electric Company, Svra- 
ee N. ¥.—C. M. Crofoot. oO 
NW. P. Crockett, manufacturers’ agent 
Chicago. ai 
ý De Vean Telephone Manufacturing 
ompany, New York, N. Y.—Charles 
Auth. 

J. Lang Electric Company, Chicago— 
Warren Ripple. : : 

Western Electric Company, New York 
and Chicago—E, M. Rockafellow, F. Du- 
senherrv, $. Baldwin and others. 

Gail-Webb Manufacturing Company, 


Buffalo, N. Y.—H. M. Gail ee 
W. Webb . M. Gail and Charles 
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Switchboard Equipment 
Bethlehem, Pa.—G. L. Crosby. 

S. B. Condit Electric Manufacturing 
Company, Boston, Mass.—S. B. Condit, 
Jr. 

Electric Storage Battery Company, 
Philadelphia, Pa.—W. W. Winship. 

Eastern Carbon Works, Jersey City, 
N. J.—O. L. Turgeon. 

M. B. Austin Company, Chicago—M. 
B. Austin. 

Sarco Company, New York—Ralph A. 
Schoenberg. 

Warren Electric and Specialty Com- 
pany, Warren, Ohio—Colonel E. E. Nash. 

The F. Bissell Company, Toledo, Ohio 
—W. S. Bissell. 

Jandus Electric Company, Cleveland— 
J. Potter. 

D. & W. Fuse Company, Providence, 
R. I.—represented by the sales depart- 
ment of the Western Electric Company. 

Hart Manufacturing Company, Hart- 
ford, Ct.—W. P. Crockett, manager Chi- 
cago office. ` 

F. D. Killion, of the Western Electric 
Company, Chicago and New York—repre- 
senting D. & W. specialties, and “Delta- 
beston” wire. 


Company, 


The Twelfth Annual Convention 
of the Ohio Electric Light 
Association. 

The twelfth annual convention of the 
Ohio Electric Light Association will be 
held at Hotel Victory, Put-in-Bay Island, 
Ohio, Tuesday, Wednesday and Thursday, 
August 21, 22 and 23. The papers al- 
ready prepared and the arrangements 
which have been made ensure a very in- 
structive and interesting convention. A 
few of the subjects upon which papers will 
be presented are as follows: “Natural Gas 
Engines in Competition with Electric Mo- 
tors’; “What Inducement Should Be 
Given to Increase Business in Villages or 
Small Cities in Which the Population is 


Not Increasing ?” “ Description of Wiring 


of a Moderate-Priced Residence Scientific- 
ally Lighted”; “Progress of High-Effi- 
ciency Lighting Units in Ohio by Central 
Station Men”; “New Business—How to 
Get It and How to Keep It”; “One Suc- 
cessful Way to Get Business”; “Legisla- 
tion—Its Uses and Abuses”; “Luminous 
Are Lamps with Mercury Arc Rectifiers” ; 
“Notes on High-Efficiency Lighting Units 
by the Manufacturers, and Wiring for 
Electrical Appliances Other Than for 
Lighting.” 

There will be reports of the committee 
on cost determination and the committee 
on publicity, and an illustrated lecture on 
electric heating and cooking devices. 

The entertainment features will be made 
particularly attractive to ladies. A num- 
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ber of prizes have been provided, and a 
series of games and contests has been ar- 
ranged so that every lady will be able to 
take part. The games consist of a card 
party, bowling contest, guessing contest, 
tennis or croquet, and an aquatic contest 
in the natatorium. In addition there will 
be bathing, automobile rides and other 
special features for both the ladies and 
gentlemen. The Sons of Jove will hold a 
rejuvenation on Wednesday evening, Au- 
gust 22. 

The secretary of the association is D. L. 
Gaskill, Greenville, Ohio. 
> 

Alcohol Engine Investigations. 

As a result of the passage of the bill 
allowing the sale of alcohol without the 
internal revenue tax, the Department of 
Agriculture has decided to publish a bul- 
letin on January 1, 1907, when the law 
goes into effect, giving the public a collec- 
tion of the best obtainable data on the use 
of alcohol in small engines. For this pur- 
pose Professor Charles E. Lucke has been 
retained by the department as expert to 
conduct these investigations at the labo- 
ratories of Columbia University, New 
York city. This bulletin will contain all 
of the work done on the subject here and 
abroad, a complete bibliography, together 
with the results of experiments and con- 
clusions drawn therefrom on American en. 
gines. 


Professor Lucke is desirous of securing 
the cooperation of everybody interested in 
this matter and invites the contribution of 
any data or suggestions concerning the 
existence of such data. Any patents rela- 
tive to this subject on vaporizers, carbu- 
reters or complete engines will be inves- 
tigated and apparatus tested in the labo- 
ratory. These tests will be conducted 
without expense to the public, except the 
transportation of the apparatus. The re- 
ports will be published in the bulletin. 
Data or shipments should be addressed to 
Professor Lucke at Columbia University 
and they will be returned when the work 
is completed, due acknowledgment being 
given for the assistance rendered. ý 
—ea 


Change of Name of the National- 
Interstate Telephone Association. 
In accordance with the change made in 
the constitution, the name of the Na- 
tional-Interstate Telephone Association is 
changed to the International Independent 
Telephone Association of America. For 
convemience in general correspondence, the 
last two words in the title will be omitted. 
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Chicago, Lake Shore & South Bend 
Railway. 


J. G. White & Company have completed 
estimates and surveys for an important 
-addition to the traction system centering 
in Chicago, which will be an electric rail- 
road seventy miles long from South Bend, 
Ind., to the Illinois-Indiana state line in 
the city of Hammond, to be known as the 
Chicago, Lake Shore & South Bend Rail- 
way. It is reported that the road will 
be financed by the Transit Finance Com- 
pany, of New York, and it is expected 
that the line will be completed by the 
Illinois Central from Hammond north- 
west into Kensington, there making con- 
nection with the Central tracks for a con- 
tinuous route into Chicago. The Illinois 
Central is bound by traffic agreements not 
to build east of the state line, which ac- 
counts for the rather unusual construction 
conditions. 

From Hammond the new road will run 
eastward into the United States Steel 
Corporation, city of Gary, crossing the 
Grand Calumet river just before entering 
the city. From Gary east to Dunne Park 
the electric line will practically parallel 
the tracks of the Lake Shore & Michigan 
Southern, crossing them as well as the 
tracks of the Baltimore & Ohio Railroad 
from the south to north at Miller. From 
Dunne Park to Michigan City the route 
of the electric road will lie between the 
tracks of the Michigan Central and the 
shore of lake Michigan. The route from 
Michigan’ City is almost straight east to 
South Bend, a distance of about thirty 
miles. The tracks of the Lake Erie & 
Western Railroad and of the Pere Mar- 
quette will be crossed about a mile east 
of Michigan City. From New Carlisle 
into South Bend the electric road will be 
exactly parallel to the Lake Shore & Michi- 
gan Southern for a distance of fourteen 
miles. It is anticipated that a steamer 
service from Michigan City to Chicago 
will be run in connection with the new 
road, giving the residents in the district 
from Michigan City to South Bend, in- 
clusive, a particularly quick and conve- 
nient route into Chicago. The road will 
be for both passenger and freight traffic, 
and that it will be thrown into direct com- 
petition with the steam roads in the dis- 
trict is at once apparent. Indeed the situ- 
ation now obtaining on the south shore of 
lake Erie between Cleveland and Toledo 
will be practically duplicated on the com- 
pletion of the new road. It is not as yet 
determined whether the line will be single 
or double track. 

The construction will conform to the 
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best interurban standard, and track will 
be laid with seventy-five-pound rails. The 
specifications in the case of the single-track 


line call for a width of eighteen feet on , 


the fills and twenty-one feet in cuts, with 
side slopes one and one-half to one. All 
bridge structures, except the bridge over 
the Calumet river, will be of concrete or 
steel, and two trolley wires will be in- 
cluded in the overhead equipment. In 
case the single-track road is decided upon, 
eight sidings, each 2,700 feet long, will 
he provided. Specifications for double- 
track road provide for a width of thirty- 
one fect on the fills and thirty-four feet 
in cuts. The conditions of grade ani 
curvature will be very moderate over the 
entire line. On eighty-five per cent of the 
road the grade will not exceed two-tenths 
of one per cent, and the usual maximum 


for overhead crossings will be two per 


cent. At two points, however, the grade 
on these bridges may run to five per 
cent. As approved, the total curvature 
for the line amounts to 1,034 degrees, di- 
vided between fifty-nine curves, practically 
all within the city limits of the various 


towns en route. 
— - ogee —-—- —_—_ 


Increase in Power Plant of the 
Pittsburg Railways Company. 


Almost 30,000 additional horse-power 
in boilers, engines and electrical ma- 
chinery will be added to the great Bru- 
not’s Island power-house of the Pittsburg 
Railways Company this year. Contracts 
were closed this week and involve con- 
siderably over $300,000 in investment. 

There lately have been tremendous de- 
mands for power upon this plant, because 
of the extension of lines in all directions 
not only in the two cities, but throughout 
the suburban districts. The company, 
when it built the big plant on Brunot’s 
Island, arranged for increasing the plant 
to 50,000 horse-power. With this addi- 
tional power the plant will contain prac- 
tically this limit and there is a likelihood 
that it will be further increased in the 
future. 

New equipment contracted for con- 
sists of three turbine engines of 7,500 
horse-power each and one of 5,000 horse- 
power, making a total of 27,500 horse- 
power. Besides this, there will be the 
additional boiler capacity, electric gen- 
erators, switchboards and wiring. 

Initial installation of turbine engines 
by this company makes it one of the most 
important orders in the country. Pitts- 
burg is at present the slowest to take hold 
of the new power method, and this instal- 
lation is the first of importance in the 
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city. The Westinghouse Electric and 
Manufacturing Company and the West- 
inghouse Machine Company have the or- 
ders for the entire contract. 

The additional power will not only be 
used for the new traction lines to be ready 
for operation soon, but for lighting pur- 
poses as well. The company has started 
a regular schedule on its new line from 
Avalon to Emsworth, that line having re- 
cently been completed. Work is now to be 
started on the next division of the road 
down the Ohio river toward Beaver, which 
will run from Emsworth to Dixmont, 
passing around the rear of Sewickley, and 
when that line is completed the distance 
between Pittsburg and Beaver will be 
nearly closed up with electric roads. These 
will be supplied with power from the cen- 
tral power station in Pittsburg. 

The new suburban line from Pittsburg 
to Canonsburg and then to Washington, 
Pa., will be completed this year and will 
demand more power, while the expansion 
of the city lines in many directions all 
call for additional power. In these addi- 


‘tions the plan is to transmit the power 


over high-tension wires from the power- 
house to distributing points, where it will 
be reduced in voltage to the requirements 
of the service. The power will go out 


of the power station in the form of an 
alternating current and be transformed to 
a low voltage direct current for car serv- 
ice. 

When the Brunot’s Island power-house 
is fully equipped it will be one of the 
largest of its kind in the world. There 
are some larger plants in hydraulic power 
in this and other countries, but when steam 
is depended upon the matter is different. 
The first power-house of the Niagara Falls 
Power Company, with its great hy- 
draulic turbines, contains only 50,000- 
horse-power capacity, and when built was 
the largest unit of horse-power known. 
Under the old forms of steam power such 
a unit would have been almost imprac- 
tical. 

Fuel for this plant will come almost 
exclusively from a coal mine owned by 
the Pittsburg Railways Company adjacent 
to Brunot’s Island, and which will give 
the company plenty of coal at practically 
the cost of mining. The fuel arrange- 
ments give the company quick handling 
of coal, and the ashes from the boiler are 
being used to fill up the low parts of the 
island, thus reclaiming them for com- 
mercial purposes. The total cost of the 
plant will be close to $2,000,000. 
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The exports of copper for the first six 
months of 1906 were 101,765 tons, against 
129,801 tons for the first half of 1905. 
The imports for the first six months of 
1906 were 50,205 tons, against 44,100 
tons for the same period in 1905.—Cop- 
per Gossip. 
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The New 


HE city of Paris now possesses a 
number of electric stations which 
have been laid out on a large scale, 

but none of these has a greater interest 
than the new plant which is in erection ai 
St. Denis, and which is now partly com- 
pleted. When entirely finished, the sta- 
tion will be far the largest which is to be 
found in the region, and there is prob- 
ably no other plant which will surpass it 
in the size of the buildings and the ca- 
pacity of the units. The St. Denis plant 
is noteworthy for several reasons: first, 
on account of the vast size of the plant, 
the number of buildings and the extent 
of ground it covers, from the fact that re- 
ciprocating engines are entirely dispensed 
with, and it uses steam turbine and dy- 
namo groups of the largest capacity which 
have yet been built on the Continent. 
Another feature which impresses the ob- 
server 18 the modern design of the whole 
station, especially as regards the use of 
automatic appliances for carrying out 
most of the operations such as handling 
the coal, boiler stoking, switchboard con- 
nections, pumping plant and many others, 
so that one is surprised to see the small 
amount of labor which is employed to han- 
die such a large station. 


Owing totheconstantly increasing amount — 


of current which is used in Paris and 
the suburbs for the lighting mains, the 
tramways and stationary motors, the new 
plant will find a ready use for all the cur- 
rent which it is capable of furnishing. 
The Metropolitan subway comes in for 
a large share of this current, and its lines 
are laid out to receive high-tension three- 
phase current at twenty-five cycles, this 
being connected in the different substa- 
tions in the city. But the St. Denis 
plant will also be called upon to furnish 
a supply for a number of the city mains, 
notably for two systems of mains which 
are under the control of separate com- 
panies, each operating its own generating 
station. The circuits are laid out to run 
upon two-phase current at forty-two cy- 
cles, and in order not to be obliged to 
increase their stations, they will no doubt 
use a considerable amount of current from 
the St. Denis plant. Direct current is 
also to be furnished by the station for 
a number of tramway lines, especially 
those which lie in the neighborhood of 
the plant, and for this it is necessary to 
operate generating units at 550 volts. For 
the use of the station itself, notably for 


St. Denis Electric Plant 


By C. L. Durand. 


the large number of motors which are 
used in the premises as well as for the 
lighting, it was decided to use direct cur- 
rent at 250 volts. 

While it would have been preferable 
to have laid out the station so that the 
main units should be all alike, it will be 
seen that under the existing conditions 
this could not be carried out, and accord- 
ingly it was decided to employ different 
units which should furnish three-phase 
current at 10,250 volts and twenty-five 
cycles as well as two-phase current at 
forty-two cycles, also direct current at 
500 and at 250 volts. We shall see in the 
following description how these differ- 
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at Paris. 


seen in the plan view (Fig. 2). In laying 
out the station with a view of extending 
it greatly in the future, it’ was decided 
to build it in a certain number of units, 
each boiler house, coal bins and the cor- 
responding machines in the dynamo room 
forming one such unit. Referring to the 
plan view A is the dynamo building which 
contains the main turbine groups. At B are 
the three boiler houses and back of each 
of them are four smokestacks. The three 
coal bins at C have almost the same size 
as the boiler rooms. The disposition of 
the units, which are formed in this way, 
ts observed in the general view, and one 
such unit is now completed. Before the 


Fig. 1.—ViEW FROM THE SEINE OF THE St. DENIS ELECTRIC GENERATING STATION, 
PARIS, FRANCE. 


ent kinds of current are provided for. It 
is to be remarked that at present the 
four main turbo-generator groups which 
have been installed are all designed 
for twenty-five-cycle current, and it is 
proposed to erect other sets for the 
forty-two-cycle current during the year. 
The steam turbine units and most of the 
electrical outfit in general has been fur- 
nished by the well-known Swiss firm, 
Brown, Boveri & Company. The writer 
is indebted to Mr. Durand, one of the 
chief engineers of the St. Denis station, 
for most of the information which is here 
given. 

One of the engravings (Fig. 1) gives 
an idea of the general appearance of the 
St. Denis plant when viewed from the 
Seine, but as this is an end view of the 
buildings the general disposition is better 


end of the present year it is expected to 
have all the part of the plant erected 
which is shown in the plan view, with the 
exception of the portions indicated in dot- 
ted lines, and the work upon the new por- 
tion is now being actively carried on. 
The interior of the large building, which 
contains the coal bins, four in number, is 
shown in Fig. 3. Each of the bins has 
sufficient capacity for storing over 4,000 
tons of coal, making 16,060 tons for the 
whole building. The latter is a square 
structure of brick, stone and iron beams, 
and measures about 140 feet on a side. 
Coal is brought into the building from the 
Seine by a well-planned system of motor- 
driven conveyers. The boiler room has 
about the same dimensions as the former 
building, and is designed to contain twenty 
Babcock & Wilcox boilers, with super- 


128 | 


heaters and all the accessory parts, using 
automatic stokers for the furnaces. 

The main building, which contains the 
machines, is a large brick and iron struc- 
ture which has sixty-five feet width and a 
height from the ground level of fifty feet. 
When completed as far as is shown here, 
this building will be about 600 feet long. 
Below the ground there is an elaborate 
system of foundations, which go down to 
a first level or basement at sixteen feet 
depth, then to a second level at fourteen 
feet below this point. In this building 
are contained two ranges of main steam 
turbine units, which have a capacity of 
12,000 horse-power each, and are con- 
structed by the Brown-Boveri firm, o* 
Baden, Switzerland. An iron staircase 
leads down to the basement, and in thi- 


part is a chamber containing the motoz- 


driven pumps for the condensers. At 
present two rotary converters have been 
installed, and a booster set for the stor- 
age battery. There is also a smaller steam 
turbine unit, which has a capacity of 300 
kilowatts and operates a direct-current 
generator. Of the main turbine groups, 
four complete units have now been in- 
stalled, and two of these are now supplying 
current. Against the dynamo building is 
an annex of four stories and a basement, 
which is designed to contain the vari- 
ous circuits of the switchboard. The 
operating tables of the board are located 
in the upper story of this building. A 
general view of the generating room is 
shown in Fig. 4. 

The coal is brought alongside the sta- 
tion on barges, and an clectric crane, 
mounted on the wharf, lifts the coal froin 
the barge and drops it into a hopper, 
from which it falls in an even distribu- 
tion upon a horizontal conveyer of the 
continuous pattern. At the end of its 
course this conveyer, which has a capacity 
of eighty tons per hour, pours the coal 
into a hopper and thence it is taken by 
a vertical bucket conveyer. Later on it 
is designed to add a second electric crane 
and a second conveyer so as to make the 
system double, and working on either side 
of the last-mentioned hopper. The ver- 
tical conveyer takes the coal up to the 
buckets of the principal conveyer which 
passes from the Seine along a covered 
passageway into the coal building. Another 
set of buckets receives the coal and raises 
it to the height of the roof, at which point 
a horizontal conveyer receives it and runs 
along under the roof so as to drop the 
coal into the bins. This latter conveyer 
is double, and there is one for each half 
of the building. The coal is weighed and 
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registered by automatic scales along its 
passages. 

No less interesting are the methods 
which are used for taking the coal from 
the bins into the boiler room. The con- 
veyer after passing across the roof of the 
building and pouring out the coal is 
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the coal bunkers for.the furnaces, and the 
last-mentioned conveyer is made to dis- 
charge into these bunkers as it passes 
along above them. 

After passing over the coal bunkers, 
the conveyer descends along the oppo- 
site end of the boiler room and runs along 
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brought. down the side wall of the build- 
ing, passes into a sheet-iron protecting 
housing, and then runs along in a gallery, 
which lies underneath the coal bins and 
parallel with the portion on the roof. As 
this tunnel is provided with a set of chutes 
leading from the bins, the coal can be 
dropped into the conveyer buckets by op- 


under the floor in a large tunnel. The 
buckets which are now empty are utilized 
to take off the cinders from the furnaces, 
but the latter are not discharged auto- 
matically into the conveyer from the ash- 
pits, seeing that the heat of the cinders 
might damage the apparatus, so that the 
cinders are cooled first by a water spray 
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erating a set of gates. Thence the con- 
veyer mounts up the opposite wall and 
after passing the coal through a weighing 
device it is transferred to the horizontal 
conveyer which runs along over the boiler 
room. The interior view of the boiler 
room (Fig. 5) shows the under side of 


and then are loaded upon the buckets by 
hand. The conveyer then passes out and 
reaches the pits, which are designed to 
contain the cinders, these ‘being located 
in the front part of the coal building, and 
after rising along the wall the conveyer 
pours out the cinders, which are thus 
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stored up and may be taken out of the 
building on carts, or when the main con- 
veyer is not in use they can be taken upon 
it directly to the Seine by reversing its 
movement, and so can be loaded upon the 
barges. 

There are four ranges of boilers with 
five units in each row. The furnaces of two 
ranges face toward each other, leaving a 
middle space between the boilers, as will be 
noticed in the interior view (Fig. 5). A 
complete system of automatic stoking has 
been adopted in the present case. From 
the coal bunkers the coal descends through 
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which works in the feeding trap. Each 
group of five boilers corresponds to one 
of the smokestacks which are between 
the boiler room and the coal building. In 
order to secure a good regulation of the 
draught in the flues which lead from the 
boiler furnaces to the chimneys, in each of 
the flues is placed a swinging gate which 
opens or closes the orifice. These gates 
are operated electrically from a special 
switchboard panel located in the adjoin- 
ing room. On the panel is mounted a 
gauge whose indications are transmitted 
electrically from a thermometer which is 
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300-kilowatt group. In the case of the 
steam piping, which leads to the main 
turbines, it has been given a uniform sec- 
tion of twelve inches, which was the largest 
section allowable in the present condi- 
tions on account of the distance. 

In the space between the boiler room 
and the dynamo hall are placed the main 
pumps which are used for the boiler feed. 
These are located in the basement, while 
the ground floor is devoted mainly to the 
different kinds of indicating and con- 
trolling instruments and panels. Here 
are also placed a set of water meters, as 
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a hopper and falls into a feeding hopper 
which is placed above the furnace. The 
grate of the furnace is formed of an end- 
less platform, which is made up of heavy 
iron links articulated so that the system 
is passed over two drums at the front 
and rear of the furnace. Revolving the 
drums causes the web to move slowly to 
the inside, and it draws along the coal, 
which is fed down on it from a narrow 
slit. A countershaft passing along above 
the furnaces works a series of vertical 
shafts, which control the rotation of each 
drum. The coal feed is varied by a gate 


lecated in the flue, so that the attendant 
can sce the temperature of the outgoing 
gases and regulate the draught accord- 
ingly. 

The steam which leaves the boiler is 
taken off by four main pipes which pass 
along the boiler room, and these join on 
to a main collecting pipe which lies in 
the middle space. From the latter are 
branched five separate sets of piping and 
these pass into the dynamo room to the 
steam turbines, using four sets of large 
capacity for the four principal turbines, 
and one set of smaller piping for the 


well as tne storage tanks for the main wa- 
ter supply. Only a small part of the 
water for the boilers is taken direct from 
the Seine, seeing that the condensers are 
made to furnish most of the water. The 
latter is used directly, while the addi- 
tional amount of river water is, passed 
through a filtering apparatus. Four main 
tanks, two in the basement and two in the 
upper part of the building, are used to 
contain the main supply of pure water 
for the boiler feed. Each of these tanks 
has a capacity of 150 cubic yards. 

At present there are three water pumps 
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in operation for the boiler feed. One of 
these is a Laval turbine-pump, driven 
by a direct-current motor of eighty horse- 
power working at 1,200 revolutions per 
minute. The second pump is of the 
triplex pattern with four vertical pistons 
and is also operated by an electric motor. 
Another pump of this kind is soon to be 
installed here. A steam pump of the 
Weir pattern completes the present outfit. 

The building which has been erected to 
contain the main turbine-dynamo groups 
of the station, together with the con- 
densers, pumps and other apparatus for 
handling the water supply of the con- 
densers is shown in section in Fig. 6. The 
upper story of the building is used to form 
the maig hall and is laid out to contain 
the principal - generating groups and 
smaller turbine sets, together with the 
rotary converters, boosters and other ap- 
paratus, besides a special converting group 
which we will mention below, also the 
minor switchboards for these different ma- 
chines. 
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driven pumps and various appliances 
which are needed for the water supply. 
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is well below the ground level and lead to 
the Seine; at the mouth the flumes 


Fig. 5.—BorLerk Room, St. DENIS ELECTRIC GENERATING STATION, 
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Fic. 6.—SEcTIONAL VIEW OF THE St. DENIS ELECTRIC GENERATING STATION, 
PARIS, FRANCE. 


Underneath the main floor is a base- In order to obtain the water supply, two 


ment in which are placed the motor- 


long water flumes run from a point which 
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are provided with a special inlet arrange- 
ment, and the water is sent into a 
series of deep wells, connected across by 
a gallery. The water inlets and also the 
latter gallery are controlled by a set of 
gates which are operated by a rod trans- 
mission running to the main basement 
floor. Four wells are grouped together at 
one point. By connecting the wells in 


- pairs, one pair can be used at a time, and 


is supplied from one of the main water 
flumes, should it be necessary to make 
repairs upon the other flume. 

On the level of the basement floor is 
mounted a turbine pump which takes the 
water up from the well by means of the 
piping and sends it to the condensers. 
Each of the wells has one independent 
motor-driven pumping set of this kind. 
The motor is mounted on the top of the 
pump upon the vertical shaft. This mo- 
tor is of the eight-pole, 130-horse-power 
Brown-Boveri type, and runs on 220 volts, 
direct current, using a maximum of 470 
amperes, and running at 310 revolutions 
per minute. Each of the four motors is 
provided with a small marble panel con- 
taining a 500-ampere ammeter and a 
carbon-break switch. An oil rheostat for 
the motor is placed on the floor. Flush 
with the cement floor of the basement are 
the circular iron traps which cover the 
mouths of the wells. The pumps send 
the water into the condensers, and thence 
it descends into the evacuation conduits 
which lie close together under the middle 
of the basement. These conduits are 
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placed at a higher level than the inlet 
flumes, and run from the station to the 
Seine, where the water is discharged. 
Symmetrically disposed to the four tur- 
bine pumps are four motor-driven pumps 
which serve as air-pumps for the con- 
densers. These latter groups work with 
horizontal shaft and the latter operates 
three pump cylinders of large capacity. 
Between two of the cylinders is mounted 
a Brown-Boveri ten-pole direct-current 
motor of fifty horse-power, which operates 
on 220 volts, 195 amperes and 225 revolu- 
tions per minute. The air is sent through 
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units. On the front end is mounted the 
governor. The main operating hand- 


wheel for the inlet is placed in front of 
the turbine. A heavy foundation plate is 
used to support both turbine and alter- 
nator, and it rests upon a concrete foun- 
dation which goes down to a considerable 
depth. As is the usual practice for steam 
turbines, the foundation plate rests upon 
the concrete mass without the use of bolts. 
Since the two groups which are now run- 
ning in the station have been in operation, 
no trouble has been experienced, and 
everything seems to have gone on smoothly 
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high as 6,000 kilowatts without undue 
overheating. The speed of operating is 
750 revolutions per minute. A standard 
voltage of 10,250 volts has been adopted 
as the best for working the alternator at 
this speed, with a frequency of twenty- 
five cycles. That the present groups have 
a very reasonable size for their capacity 
will be observed from their general dimen- 
sions, which are: length, forty-seven feet; 
width, fourteen feet; height, eleven feet. 
When running on no load, the turbines 
consume about fifteen pounds of steam 
per kilowatt-hour and on Half load this 
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piping to the condensers, which are placed 
in galleries in the rear of the pumps. 
One of the main points of interest in 
the station is, of course, the steam tur- 
bines, which are among the largest of the 
kind to be built. No less than 12,000 
horse-power is given by each of the four 
turbines, and taken together they have a 
total capacity of nearly 50,000 horse- 
power. Allowing for the twelve turbine 
groups which it is expected to erect, a 
final capacity of about 150,000 horse- 
power will be available. Fig. 7 is a near 
view of one of the 12,000 horse-power 


from the start. The alternator which is 
mounted on the end of the turbine shaft 
is entirely enclosed in a casing, part of 
which is formed by the field casting of 
the machine and the remainder by two 
end-plates which have no openings in 
them, so that the whole group of turbine 
and alternator is entirely ironclad. A 
cap-plate can be unbolted from the top 
of the alternator to allow of inspecting 
the inside. The alternator is a three- 
phase machine which is built to deliver 
5,000 kilowatts when on normal running, 
but has sufficient capacity to be run as 


rises to eighteen pounds, using super- 
heated steam at 300 degrees centigrade 
and a pressure of twelve atmospheres. 
Besides the principal turbine groups of 
the station, a smaller steam-turbine set 
has been erected, which has a capacity of 
300 kilowatts. In this case there is a 
direct-current generator coupled on the 
shaft. The general appearance of this 
group is about the same as that of the 
large groups. The direct-current machine 
operates at 2,700 revolutions per minute, 
and it delivers 230 volts and 1,360 am- 
peres. Means had to be provided for ex- 
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citing the fields of the main alternators 
while the turbines were being started up. 
The present group accomplishes this and 
furnishes the needed current, then when 
the alternators are running at full speed 
the three-phase current is used to operate 
the rotary-converter groups of the station, 
and the latter supply the exciting current 
for the alternators when the small turbine 
group is stopped.. A small exciter 1a 
mounted on the outside of the main direct- 
current machine of this group, seeing that 
its field is separately excited. On the side 
of the foundation plate is fixed a rheostat 
with hand-wheel which controls the ex- 
citer, so that the group is quite inde- 
pendent. Owing to the high speed at 
which the turbine is run, the commutator 
of the dynamo is braced in the middle by 
a heavy steel ring, which is shrunk on to 
it in order to prevent bursting. 

Not far from the last-mentioned group 
are the sets of rotary converters. These 
machines consist of a Brown-Boveri direct- 
current generator mounted on the same 
bed-plate with a three-phase motor. Work- 
ing at the standard speed of 375 revolu- 
tions per minute, the three-phase machine 
acts as a motor and runs on the main- 
station current of 10,250 volts and twenty- 
five cycles, using some twenty-five amperes 
at full load. It thus operates the direct- 
current generator so as to furnish all the 
continuous current which is needed for 
the general use of the plant, such as for 
exciting the alternator fields, lighting of 
the premises and furnishing current to the 
different motors, of which the boiler 
pump and condenser motors take the larg- 
est amount of power, besides the coal-con- 
veyer. The direct-current machines of 
these groups are of the eight-pole type, 
working at 1,700 amperes and 225 volts, 
which latter is the standard direct-current 
voltage of the station. Besides the two 
main rotary groups is a small booster 
set, which consists of two six-pole, direct- 
current machines of similar build, mount- 
ed on the same shaft. The booster is in- 
tended to be used with the large storage 
battery of the station. The latter will 
have 126 cells, giving a total capacity of 
1,300 ampere-hours on a one-hour dis- 
charge rate. 

In the rear of these rotary sets and 
under the iron staircase which leads to 
the floors of the annex building is a 
switchboard which is used for operating 
the converter sets. This board has sets 
of panels for the high-voltage three-phase 
current coming to the motors and other 
panels for handling the 225-volt direct- 
eurrent circuits of the generators. At 
present there are ten panels of gray marble 
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erected, having the voltmeters, ammeters 
and switches mounted at the upper part, 
while in the lower part of each panel is 
placed a rheostat wheel. 

Each of the main turbine groups is pro- 
vided with an instrument column which 
is placed near it so that the attendant can 
see at a glance how the alternator is run- 
ning and also at a considerable distance. 
At the top of the column, which is some 
eight feet high, is mounted a large dial 
which faces both ways alike, so that it 
can be read from either side. 
contains a voltmeter scale reading up to 
12,000 volts which shows the main voltage 
of the machine, and beside it is an am- 
meter scale reading to 400 amperes. Be- 
low is a scale showing kilowatts and going 
up to 7,500 kilowatts. The instruments 
are all mounted inside the case between 
the two dials, and thus show the readings 
both on the front and back. Under the 
main dial is mounted an Aron meter 
which indicates kilowatt-hours on a set of 
dials. On the main cast-iron pillar sup- 
porting these instruments is a projecting 
switch handle for cutting off the current. 

An interesting mechanical feature is 
the assembly of four different machines 
of large size, mounted on the same shaft. 
The new group is known as a “poly- 
morphic” set, that is, it is capable of fur- 
nishing two-phase or three-phase current 
at the two different frequencies which were 
adopted as the standard for the plant, as 
well as supplying direct current for vari- 
ous circuits. All of these different cur- 
rents are not supphed at the same time, 
however. Either the three-phase or the 
direct-current machines can be used as 
motors, from the bars of the station, thus 
driving the others as generators. This 
group, which is shown in Fig. 8, has been 
designed and built by one of the well- 
known French electrical companies, the 
Societé Parisienne Flectrique, whose 
works are located at Jeumont, in the 
north of France, and was assembled by 
M. Pierre Flamant. 

Upon the main shaft of the group, 
which has an unusual length and is sup- 
ported in six bearings, are mounted the 
two alternators and the two direct-cur- 
rent generators, placed as follows: first 
comes a generator (in the foreground) 
which is designed to operate on 500 volts. 
After the second bearing is placed a three- 
phase machine working on twenty-five 
cycles and 10,500 volts. Lying next to it 
is an alternator having a somewhat similar 
appearance in general, but designed as a 
two-phase machine working on forty-two 
eyeles and 6,000 volts. Between the two 
alternators is mounted a magnetic clutch 
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which is used to separate the halves of 
the group, formed each of one generator 
and one alternator. After the forty-two- 
cycle machine is placed a generator, which 
is the last of the series and is of the same 
type as the first generator. The twenty- 
five-cycle machine may receive three- 
phase current at 10,000 volts from the 
station bars, and drive either or both of 
the generators so as to furnish 500 volts 
direct current. The three-phase motor 
can also be used to operate the forty-two- 
cycle machine lying next it, and the latter 
will this give two-phase current at 6,000 
volts. 

In general, the twenty-five cycle ma- 
chine is used as a motor from the station 
bars. The group is started up by running 
either of the 500-volt generators as a mo- 
tor on the 250-volt cirenit of the station. 
The generator thus brings the three-phase, 
twenty-five-cycle machine up to speed, and 
when at the right point this machine is 
thrown on to the three-phase circuit of 
the station, and is thus made to run as a 
motor, in which case the direct current is 
cut off from the generator. The three- 
phase motor is now prepared to run the 
forty-two-cycle machine, either alone or 
in combination with one or both the 
direct-current generators. Usually this is 
the method on which the above group is 
operated. 

The polymorphic group is operated at 
a normal speed of 500 revolutions per 
minute, and it is able to furnish a total 
capacity of 2,500 horse-power with the 
maximum grouping of the machines. It 
is to be remarked that the twenty-five- 
cycle machine is operated as a synchronous 
motor. The twenty-five-cycle, three-phase 
alternator has a total capacity of 1,500 
kilowatts or 1,675 kilovolt-amperes when 
operating at the normal speed. It is de- 
signed to run on 10,500 volts with cos 
@ = 0.895, and in this case it will fur- 


Nish a current of ninety-two amperes. 


With cos @ = 1 it will give 82.5 amperes. 
The exciting current for the field is fifty- 
seven amperes and 225 volts. The second 
alternator, which gives forty-two cycles, 
when running at the above speed develops 
1,850 kilovolt-amperes with cos ¢ = 0.81, 
which is the usual condition of working, 
and in this case it has a capacity of 147 
amperes. The working voltage is 6,300. 
To excite the fields of the machine seven- 
ty-five amperes and 200 to 225 volts are 
required, which latter current is taken 
from the station bars. This alternator is 
constructed on the general lines of an ex- 
terior slotted armature ring and an in- 
ternal field with projecting poles. The 
field is formed of a steel drum keyed to 
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the shaft and carrying eight poles around 
the periphery. About the usual method 
ig used in mounting the field coils and 
current is brought into them by a double 
steel ring collector mounted on the shaft. 
On the inner face of the laminated ring 
which forms the stator of the machine we 
find the usual system of lathe-wound coils 
placed in slots. In the view the end cover 
has been removed and the projecting ends 
of the coils can be seen. Extra heavy 
copper bars make up the coils, and there 
are nine slots corresponding to each pole. 
A section of about one inch wide and one 
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of the same construction. They are eight- 
pole machines of the drum-armature type, 
but the method of designing the fields 
shows some original points, as here there 
is a set of auxiliary poles which are placed 
so as to present sparking of the commu- 
tator. The eight principal poles of the 
generator have a compound winding, and 
the series winding consists of several turns 
of a one and one-half-inch copper strip 
which is wound on a separate spool lying 
between the main winding and the field 
iron. Between the main poles are placed 
the extra poles which are thus also eight 
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of running made these precautions neces- 
sary. A large steel ring frame passes 
around the middle of the commutator, so 
as to hold the brush-holders, which are 
eight in number on either side. When 
running at the standard speed of 500 
revolutions per minute the generators are 
wound for 500 volts and have a capacity 
of 1,400 amperes. The maximum output 
of these machines is about 750 kilowatts. 

The arrangements for handling the dif- 
ferent circuits of the St. Denis station 
are carried out in the most complete man- 
ner and all the apparatus has been care- 


Fic. 8.—PoLY MORPHIC Set, St. DENIS ELECTRIC GENERATING STATION, PARIS, FRANCE. 


and one-half inches deep is given to the 
slot. The main diameter of the machine 
is about nine fect and its width five feet. 
The diameter of the revolving field is 
about six feet. 

The general design of the forty-two-cycie 
alternator is about the same as the fore- 
going, except that the dimensions and the 
form of the windings are somewhat differ- 
ent. There are ten poles on the revolving 
field, which has an outer diameter of five 
feet. Around the field is a laminated ring 
containing six slots per pole, with a slot 
section about the same as before. 

Both the direct-current machines are 


in number and occupy the middle spaces. 
These poles are of a sinaller diameter 
than the others, and contain a winding 
of eight turns per layer, of copper strip 
about one and one-half inches wide. A 
copper ring runs aroun? the machine 
near the field coils to connect all the aux- 
iliary poles, and a similar ring is used 
with the series winding of the main 
poles. 

On the middle of the commutator is a 
steel ring of large section which is sepa- 
rated from the bars by a thick layer of 
mica. Like steel rings are used at each 
end of the commutator. The high speed 


fully designed with a view of handling 
the large amount of power which is fur- 
nished by the plant with simplicity as 
well as safety. A large annex wing has 
been added in front of the main build- 
ing, and it is entirely devoted to the cir- 
cuits and switching apparatus, along with 
a room containing the storage batteries. 
As this part of the plant has only been 
finished recently the present account of 
the switchboard apparatus and the views 
which we show here are first to be pub- 
lished about this part of the station. The 
annex has four stories, including the base- 
ment, and the four lower stories are di- 
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vided by a partition in the middle, thus 
making eight separate rooms for the cur- 
rent bars and other circuits of the plant, 
along with the switching apparatus, rheo- 
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look over the dynamo room, and can ob- 
serve all the machines, exchanging sig- 
nals, if need be, with the engineers. 

The switching apparatus contains many 
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stats, lightning arresters and other appa- 
ratus belonging to the switchboard. The 
top floor, which lies three stories above 
the main dynamo hall, is laid out in a 
single large floor, and here have been in- 
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novel and interesting features, and may 
be taken as representing the most recent 
progress which has been made on the 
Continent in this direction. In general, 
the main alternator groups of the plant 
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Fig. 10.—CoNTROL SWITCHBOARD, ST. DENIS ELECTRIC GENERATING STATION, 
PARIS, FRANCE. 


stalled the series of panels which con- 
tain the operating levers and instruments 
for handling the apparatus below. From 
this point the attendant has a good out- 


are run upon two different sets of bus- 
bars which form the principal bars of the 
station. One of these sets consists of the 
main bars and the second set forms the 
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auxiliary bars. Current is switched from 
one to the other set, as is desired for op- 
erating. The six main rooms of the au- 
nex are fitted up to contain the bars, 
special care being given to mount them in 
the proper manner £o as to have a good 
insulation for the 10,000-volt circuits and 
keep them well separated. Fig. 9 shows 
the arrangement of a switchboard cham- 
ber. The bars are held at the proper 
intervals by triple-porcelain insulators 
mounted on a cast-iron bracket.. The 
bars are sectioned at intervals, and proper 
arrangements are provided for connecting 
the sections together. These rooms are 
well aired and are lighted either by large 
windows or by lamps. 

The switchboard control apparatus, which 
has been designed by the Brown-Boveri 
firm, is mounted upon a form of desk 
panel, having a slanting top (Fig. 10), 
this forming a continuous bench. The 
panels are of black marble and are mount- 
ed in metal fittings of black enamel fin- 
ish. With the handles of the instruments . 
and the various metal parts nickel-plated, 
the whole presents a very handsome ap- 
pearance. On the top of the panel are 
mounted most of the handles and the in- 
dicating instruments. Electrical and me- 
chanical control is used for operating the 
various devices of the switchboard from 
these benches. Along the rear wall of the 
room runs the bench which is used for 
handling the feeder circuits, while in front 
and next the dynamo hall is placed a 
shorter bench, consisting of five panels for 
operating the machines. Each panel of 
the bench forms a separate unit, both 
for the machine and the feeder benches. 


-A certain number of units, such as are 


needed for the present capacity of the 
station, have already been assembled, but 
a large space is left in the hall so that 
a great number of panels can be added 
on to the ends of the rows from time to 
time, as the extension of the stations may 
require, l 

Where two or more of the alternator 
groups are operated in parallel, it is not 
necessary to use all the panels which be- 
long to these machines, seeing that in this 
case a special panel has been provided. 
After starting up the machines and bring- 
ing them into synchronism they are thrown 
in parallel, and then can be operated 
from the special panel. On the vertical 
front is mounted a large rheostat wheel 
which uses a transmission device so as to 
allow all the rheostats of the machines 
to be operated from this point. The top 
or desk part of this panel contains sim- 
ply three ammeters of the sector pattern, 
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reading up to 3,000 amperes. Below the 
rheostats of the machine panel is a spe- 
cially designed instrument which is in- 
tended to act as a circuit-breaking device 
for breaking the current in the fields of 
the alternators in the case of a short 
circuit, but it does not act for an overload. 
A set of disks working in a revolving field 
is used for this purpose, and the device 
acts as a relay to operate a solenoid switch 
placed in the lower stay. A glass panel 
in front allows of inspecting the instru- 
ment. 

As regards the feeder panels, the same 
general design prevails. Each panel of 
the bench contains the apparatus for using 
either the main set of bus-bars or the 
auxiliary set. 

At present there are ten feeder panels 
mounted in the station for use with the 
feeders which the plant is now supply- 
ing, with two others left in reserve. An 
additional panel is used to supply that 
part of the city system which is operated 
by the Continental Edison Company. 

Separating the feeder panels from the 
rear wall is a space of four or five feet, 
and the flooring is elevated about a foot 
so as to allow for the different connec- 
tions from the bench to the wall and 
thence down to the lower floors. Against 
the wall is.a continuous shelf containing 
a set of meters, one for each feeder panel. 
These meters are of the Aron type, with 
automatic electric rewinding system, work- 
ing on a maximum of 53 by 165 amperes 
and 10,250 volts. Behind the Edison 
feeder is mounted a very elaborate sys- 
tem of registering wattmeters. One of 
these is a three-phase wattmeter which 
registers up to 2,000 kilowatts. Below it 
is mounted a large instrument, some three 
feet square, built by the C. Olivetti firm of 
Milan and using a pen recorder to register 
to 2,000 kilowatts with a maximum of 
150 amperes. | 
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Glasgow Telephones. 

The purchase by the British post office 
of the Glasgow Corporation’s telephone 
enterprise has at last been effected after 
a protracted series of negotiations. Full 
particulars concerning the deal appear in 
another column, but it is significant to 
note that the amount at which the con- 
cern has been sold*is nearly £20,000 less 
than the sum offered by the National 
Telephone Company. The latter company 
proposed to pay the book value of the 
asset, which stood at over £320,000. It 
is estimated that the loss which will fall 
upon the shoulders of the ratepayers as a 
result of the present deal will amount to 
about £15,000. It appears from the agree- 
ment arrived at between the post office 
and the Glasgow corporation that the 
former undertakes to maintain the exist- 
ing rates to subscribers for two years. 
There are now four municipal systems in 
existence—Brighton, Portsmouth, Swan- 
sea and Hull—and it remains to be seen 
what effect the Glasgow purchase may 
have upon the negotiations which are 
going on for their acquisition by the gov- 
ernment. 
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ELECTRICAL MINING NOTES. 
BY SYDNEY F. WALKER. 


THE MEETING OF THE MINING INSTITUTE. 


At the recent annual meeting of 
the Institute of Mining Engineers in 
London, electricity was again very much 
to the fore. There were no less than 
four papers out of thirteen devoted 
specially to electrical apparatus, and 
in some of the other papers electricity 
came in occasionally. Mr. Mountain had 
another paper upon the question he has 
been thrashing out, as to the commercial 
possibility of electrical winding, in which 
he returned to the charge, as against his 
German critics, with some fresh tables. 
The discussion on this paper brought out 
the fact that winding by electricity is be- 
ing seriously considered by mining men 
in the United Kingdom, and that in a 
number of instances it is actually in use 
with economy. The manager of some 
shale mines in Scotland mentioned the 
fact that in one of their mines they were 
winding by steam, and in the other by 
electricity, transmitted from a generating 
station, three-quarters of a mile away, and 
they found that the electrical winding was 
cheaper. The depth in this case was very 
small, only 140 yards, and the quanti- 
ties of mineral wound were small in com- 
parison with the quantities wound in the 
large collieries at the present day, but it 
is Just in these smaller cases where prob- 
ably electrical winding will first estab- 
lish itself, and where the experience will 
be made that will finally enable it to be 
used generally. In Germany, where it 
has taken such a great hold, the criticism 
is made that the mines do not turn out 
much. Professor Redmayne also men- 
tioned that he had gone very fully into 
the question of winding, and working 
a new colliery generally by electricity, for 
two shafts, 500 yards deep, that are about 
to be sunk in South Wales, from each 
of which 1,200 tons per day will be drawn, 
and he stated that he had come to the 
absolutely, that electricity 
would be cheaper for all the work of the 
colliery, and they were going to adopt 
it everywhere, except for ventilation. It 
was pointed out in the discussion that the 
running of the ventilating fan by an elec- 
tric motor from a three-phase service is 
the weak point of the electrical working 
of collieries. The economy of the ques- 
tion turns upon whether there is steam in 
the immediate neighborhood of the fan or 
not. If there is, the most economical 
arrangement is to use the steam directly 
to drive the fan engine, as there is no 
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steam economy that can be adopted to 
generate electricity that can not be 
adapted directly to the fan engine. With 
three-phase motors also there is the ob- - 
jection that they do not readily lend them- 
selves to the variation of speed that is 
sometimes required with the fan. It is 
usual in most collieries to lower the speed 
of the fan engine at week ends for two 
reasons: to economize in coal, a smaller 
quantity of air being sufficient when there 
are no men in the pit, or only a few re- 
pairers, and also because English mining 
practice prefers to have as small an air- 
pressure as possible on the coal faces. 
The vicw of experienced English mining 
engineers is that it is better for any gas 
that is likely to exude from the coal to 
come away and be carried harmlessly up 
the upcast shaft, than for it to be impris- 
oned in the coal, possibly acquiring press- 
ure and being given out in large quanti- 
ties in case of any disturbance of the 
ventilation at any particular point. In 
addition to lowering the speed of the fan 
at week ends, it is the practice to vary 
the speed occasionally with varying ba- 
rometric pressures. The variation is 
small, and it could be accomplished by 
putting a resistance in the rotor circuit 
of the motor, as is done with some elec- 
trical haulage plants, but this would be 
so obviously wasteful considering the time 
the fan is running, that it does not meet 
with favor. It appears to me that the so- 
lution of the problem would be to con- 
vert the three-phase current by a rotary 
converter or motor generator, and to drive 
the fan by a continuous-current motor, 
regulating the speed by adjusting the re- 
sistance of the field-shunt coils in the 
usual way. There are other apparatus 
about a colliery that would be more 
conveniently driven by continuous-cur- 
rent motors for the same reason. It may 
perhaps be noted that the fan load is 
almost the ideal. It is an even better 
load than that of the ocean steamer, inas- 
much as it is practically constant for days 
together, and is continuous day and night 
for every day throughout the year. 

The next paper dealt with electrically 
driven air-compressors, the air being used 
for working coal-cutting machines. This 
arrangement, which was adopted in Ger- 
many a good many years ago, practically 
solves the problem for the present of the 
difficulty of using electrically driven ap- 
paratus at the face of the coal in fiery 
mines, and the enormous losses incurred 
in the transmission of compressed-air 
under ordinary conditions. The net effi- 
ciency of compressed-air when the air is 
compressed on the surface and transmit- 
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ted by pipes to the face of the coal is 
rarely over twenty-five per cent, and may 
be as low as seventeen per cent. It is 
possible to obtain higher efficiencies if 
the air can be reheated at, or near 
the face, but in fiery mines this is of 
course impracticable. The great source 
of loss in transmitting compressed-air 1s 
the leakage from the pipes. As I have 
before pointed out in these notes the 
roadways of a mine are constantly “work- 
ing,” with the result that considerable 
strains are brought upon the joints of the 
pipes. In addition, the pipes themselves 
are often buried by the débris, coal dust, 
etc., on the main roads, and any air 
leakage, which would be difficult to see 
under any circumstances, is completely 
hidden. By placing the compressor near 
the face, and transmitting the power by 
electricity, this heavy source of waste is 
eliminated. The combined efficiency be- 
tween the steam engine driving the elec- 
trical generator on the surface and the 
indicative horse-power in the air-compres- 
sor underground being given at from 
sixty-two to sixty-four per cent. 
pointed out in the discussion, there is an 
alternative to the method. Flexible me- 
tallic tube might be employed to transmit 
the air from the surface to the coal-cut- 
ting or other machines to be driven by it. 
It is probable that the leakage would be 
almost eliminated if flexible metallic tube 
was employed. On the other hand, the 
flexible tube is very expensive, and it is 
really a question for the usual balance 
sheet, placing on the one hand the first 
cost and upkeep of the flexible tube, on 
the other hand the cost of the generator 
or the proportion of the generator em- 
ployed, the cables, the motor, the switch 
gear, etc. The method of compression 
near the face of the coal has the disad- 
vantage that it is not possible to work 
the air isothermally, or in any way ap- 
proaching to it. That is to say, it 1s not 
possible to make any attempt to extract 
the heat from the air, as it is generated 
during compression, and this must ma- 
terially reduce the efficiency of the air- 
compression system, as the expansion of 
the air causes a smaller quantity of free 
air to be taken into the compressor at 
each suction stroke. In connection with 
the use of compressed air, an old sugges- 
tion of my own was brought up in another 
paper, that by Sam Mavor—the air 
might be heated by electricity trans- 
mitted from the surface. I have not had 
time to examine the economy of ques- 
tion in the light of later knowledge, 
but the following figures will enable any- 
one that is interested in the subject to 
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do so. One British thermal unit will 
raise the temperature of fifty-five cubic 
feet of air at about sixty degrees Fahren- 
heit, one degree Fahrenheit. A kilowatt 
contains approximately fifty-seven heat 
units. Air at sixty degrees Fahrenheit 


expands by of its volume for every 


1 
461 
degree of increase of temperature. 

Another paper devoted nominally to 
electricity was by a colliery manager, who 
has made a rather exhaustive study of elec- 
tricity, on the adaptation of a Rateau 
three-phase turbo-generator, supplied with 
steam from the exhaust of the winding 
engines. Professor A. Rateau, of the Ecole 
Superieude des Mine, of Paris, has worked 
out a system for the use of the exhaust 
steam from winding and other engines, in 
low-pressure steam turbines. The essence 
of the invention is really in the thermal 
storage apparatus which he has worked 
out. The exhaust from a winding engine 
is intermittent. On the other hand the 
demand for current from the generator 
driven by the steam turbine, varies, and 
the thermal storage or accumulator, as Pro- 
fessor Rateau calls it, acts virtually as the 
receiver of an air compression system does, 
or as the accumulator in the modern gen- 
erating station, with Highfield booster. 
The accumulator consists of an old boiler, 
or any convenient cylinder of a similar 
kind, partially filled with a mass of scrap 
iron, old pit rails, etc. There is water 
in the cylinder, occupying a portion of the 
space not filled up by the scrap iron. The 
exhaust from the winding engine is deliv- 
ered to the accumulator, and the turbine 
receives its steam also from the accumula- 
tor. The exhaust steam causes the water 
in the accumulator to generate steam, and 
the heat which it brings is taken up very 
largely by the scrap iron. When the wind- 
ing engine stops for a certain time, the 
scrap iron gives up its heat to the water 
surrounding it, maintaining the steam 
pressure in the accumulator, until the 
exhaust steam is delivered to itagain. For 
driving the turbine at any time when the 
winding engine is stopped for a long pe- 
riod, a connection is made to the boiler 
service, through a reducing valve, and 
when the pressure in the accumulator falls 
to a certain figure, the connection to the 
boiler service is opened, and the turbine 
is worked directly from the boiler at the 
reduced pressure. At the Hucknall col- 
liery in Nottinghamshire, where the ap- 
paratus is at work, it is stated that there 
is no appreciable variation in the speed of 
the turbine, whether it is fed with live 
steam from the boiler, the exhaust steam 
from the winding engine, or the regen- 
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erated steam, as it is called, produced by 
the delivery of heat to the water in the 
accumulator from the scrap iron. One 
point that is of interest in this matter, 
seeing that the question of winding by 
electricity is so much to the fore at pres- 
ent, is, that it is considered unsafe by 
colliery managers to allow a condenser to 
be connected to the winding engine when 
men are being raised or lowered. In the 
mines in the United Kingdom, the home 
office makes very stringent regulations as 
to the winding of men. When coal only 
is being pulled up, or empty mine wagons 
lowered, the arrangements may be very 
much looser than when men are being 
wound. At the Hucknall colliery, where 
the Rateau apparatus is in use, the cost 
per unit is stated to be 1.3 pence when 
working 250 days per annum, and after 
allowing ten per cent for depreciation. It 
is stated that if the turbine ran at full 
load for the 250 days per annum, the cost 
per unit would be reduced to 0.55 penny. 
The quantity of electricity generated is 
not large, 230 board of trade units per 
day, of which twenty-seven units are con- 
sumed by the underground service. The 
cost of generation in this case strikes me 
as high. There are a great many mines 
in the United Kingdom that are gener- 
ating current at a very much lower figure 
than either of those named. 

The fourth paper was by the writer, on 
“Capacity Current and its Effect. on Leak- 
age Indications on Three-Phase Services.” 
In the correspondence in discussion of the 
paper I read at the Mining Institute meet- 
ing in Manchester last September on 
“Earth in Collieries,” the question was 
raised as to whether it was possible to 
distinguish between capacity currents dis- 
charging through the indicating apparatus, 
and leakage currents proper, in the case of 
a three-phase service. One gentleman who 
has an electrical plant under his charge 
stated that he had an apparent. leakage 
of thirty-three milliamperes from each of 
his three cables, but that an expert who 
had been called in stated that they were 
really capacity discharge currents. I was 
requested to explain the whole matter. 
and to say how the difficulty was to be met. 
In my paper I pointed out that as the al- 
gebraical sum of the currents of a three- 
phase system at any instant is zero, the 
capacity currents should also be zero, pro- 
viding that the capacity of the three cables 
is alike, and that therefore, if any cable 
is injured, its capacity is altered, and it 
really makes very little difference whether 
vou consider that you are measuring an 
actual leakage current, or a difference in 
the capacity current, providing that vou 
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understood that the difference is caused by 
damage to the insulating envelope of the 
cable. With any one of the leakage indica- 
tors on the market, there would be no 
indication as long as the indicator was con- 
nected, either to the neutral point, or to 
a neutral point formed by connecting three 
resistances to the three cables, unless the 
capacity of one cable is altered, and it 
is then a simple matter to test the three 
cables. There is, however, a case where 
this is not correct, viz., where the char- 
acteristic of the service is not a true sine 
curve. As I understand, the tendency of 
modern generators, and modern alternat- 
ing systems generally, is toward pure sine 
curves. In some of the earlier apparatus, 
this was not so. It is possible to resolve 
every curve, however irregular it may be, 
into a number of sine curves, of which 
the first curve, or first harmonic, repre- 
sents the principal portion of the energy. 
of the service. The second and fourth 
harmonics go out by cancellation, and the 
third and fifth harmonics are the only 
ones likely to give trouble, and then only 
if the separate curves of each harmonic 
of the three phases are in phase with each 
other. When that happens you may have 
a comparatively large discharge current, 
and I have been informed of cases where 
there is such a discharge current. The 
only remedy appears to be to ascertain the 
curve of the system with an oscillograph, 
and if if is worth the expense, to have 
the generator and transformers altered, so 
that an approach to the sine curve may be 
obtained. In the great majority of cases 
it appears to me that the third and fifth 
harmonics of the three phases of the serv- 
ice would probably not be in phase with 
each other, so that the algebraical sum of 
their capacity current, or the resultant 
curve, would be very small indeed, and 
not worth troubling about. In the dis- 
cussion, the question was raised about the 
case where the neutral of a three-phase 
system is earthed. The board of trade in 
the United Kingdom and the home office 
in its control of electricity in mines, do 
not demand exactly the same arrange- 
ments. The home office allows the neutral 
to be connected to earth, if the mine man- 
agement so chooses. The board of trade 
says that the neutral of a power service 
must be earthed. It was suggested by the 
engineer of the Lancashire Power Com- 
pany, that a very low-resistance ammeter 
might be inserted in the wire, connecting 
the neutral with earth, the ammeter being 
fitted with several shunts of varying values. 
so that leakage indications of greater and 
greater quantity might be obtained by suc- 
cessively switching on the different shunts. 
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It is merely an adaptation of the form of 
ammeter, now commonly employed to this 


service, with the provision of a number of’ 


shunts of varying multiplying power, and 
should answer very well. 
THE COLLIERY EXHIBITION. 

This exhibition is getting to be an in- 
stitution held biennially in London, at 
the time of the annual meeting of the In- 
stitute of Mining Engineers. 
is very much to the fore at the exhibition. 
The principal firms who cultivate mining 
work, the Westinghouse Electric and 
Manufacturing Company, Lahmeyer & 
Company, Messrs. Ernest Scott & Moun- 
tain, The Brush Company, Mavor & Coul- 
son, and others, had large stalls. Coal- 
cutting machines are undergoing an im- 
portant modification. The chain long-wall 
machine, which was introduced over here 
some years ago by the Morgan-Gardner 
Company, has caught on. The Morgan- 
Gardner machine has apparently failed to 
satisfy the requirements of mining work, 
and I understand has been almost entirely 
withdrawn. On the other hand, the Aus- 
tin Hopkinson machine, which is almost 
identical with the Morgan-Gardner, is 
doing good work. Mr. Hopkinson told me 


that he had sold twenty machines within 


a very short time, and that he had not 
had a single armature burned out. As 
shown at the exhibition, his machine looks 
very strong and suitable for the rough and 
tumble of colliery work. I gathered that 
he only uses series-wound continuous-cur- 
rent motors, and that he constructs them 
with specially long armatures, of small 
diameter, so that if they do race (one 
of the complaints that is made against the 
series-wound motor) it is not a serious 
matter. The three-phase driven coal cut- 
ter he makes with a very large rotor slip, 
and I understand that he finds it able to 
cut its way into the coal, and to deal with 
anything in the way of hard stuff, or 
pyrites, with a squirrel cage motor. For 
starting, he has an auto transformer. The 
switch is enclosed, and is operated by a 
substantial rod with a hook at the end, by 
which it is pulled either into contact for 
regular working, for starting, or for stop- 
ping. The Diamond Company have also 
introduced a chain machine, run on the 
same lines as the Hopkinson and Morgan- 
Gardner, but while those firms only have 
one motor, the jib or frame carrying the 
chain being at one end of the machine, 
the Diamond Company have two forms, 
one with two motors, the frame carrying 
the chain being at right angles to the body 
and another form in 
which only one motor is employed, the 
arrangement being similar to that of the 


of the machine, 
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Morgan-Gardner and Hopkinson. The 
Brush Company had an electrical coal-cut- 
ting machine on view. It is a disc ma- 
chine, and a modification of the Diamond 
machine with two motors, the disc being 
held in the centre of the machine between 
the motors. The Brush Company claims 
certain improvements in details, one of 
which is the employment of ball bearings 
on the main driving shaft, and a special 
arrangement of feed for the haulage gear. 
Another noticeable development in con- 
nection with all the coal-cutting machines 
now on the market is the adoption of 
“skids” in place of rails. One of the dif- 
ficulties in connection with the working 
of coal-cutting machines has always been 
the laving of the rails for the machine to 
run on. Messrs. Mavor & Coulson have 
always insisted that 100 yards of face 
should be prepared in front of the ma- 
chine, and that the rails should be laid 
well ahead. Other makers employ only 
three pairs of rails, one pair on which the 
machine is standing, a second pair laid 
immediately in front, to which the machine 
will move as it leaves its present pair, and 
a third behind, which, as it moves, the 
man behind picks up and passes over the 
machine to the man in front. There is 
considerable trouble in laying the rails, 
so that the wheels of the machine will take 
them, and if it does not take them prop- 
erly, there is trouble with both the haulage 
gear and the cut. If the rails are laid 
properly, the friction is of course consid- 
erably less than with “skids.” On the 
other hand, “skids” will adapt themselves 
to the inequalities of the floor, and the 
increased power demanded by the haulage 
gear, which pulls the machine along, is 
not of any consequence compared with the 
greater convenience of cutting. A paper 
that was read by Mr. Mavor, of Mavor & 
Coulson, on practical problems of machine 
mining, was a plea throughout almost its 
entire length, and it was a very long paper. 
for greater care in preparing roads for 
coal-cutting machines, greater number of 
gate roads; the roads, usually made up of 
loosely packed rubbish, by which the coal 
face is approached, and a greater number 
of cross-gate roads joining these. He also 
pleaded for cutting in the coal in place 
of cutting in the fire clay that usually 
underlies the coal. The relative advantages 
are, by cutting in the fire clay the whole of 
the coal in the seam should be obtained in 
the form of round coal, with very little 
small. On the other hand, cutting in the 
fire clay requires more power than cutting 
in the coal, and the coal dust does not 
create friction in the working parts of the 
inachine; so that the machine is therefore 
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able to continue running for longer pe- 
riods than where it is subject to the fine 
dust formed when cutting in the fire clay. 
At the exhibition, the Lahmeyer Company 
- exhibited a form of controller, for three- 
phase main and tail haulage, worked by 
a lever at the end of a pair of H girders, 
the lever being arranged to occupy the 
usual position at the engineman’s hand. 
The lever moves longitudinally between 
the girders, and in so doing revolves the 
controller, this being enclosed in a sub- 
stantial iron cylinder, fixed at right angles 
to the girders. The lever also moves 
transversely to the girders, and in so doing 
operates the reversing switch contained in 
a box attached to the girders, fixed be- 
tween the lever and the controller. The 
switch and controller works in oil. The 
engine man has all the motions under his 
control by different motions of. one lever. 


The controller is arranged to throw differ- - 


ent resistances into the rotor circuit, and 
the motor it controls is wound for only 
two phases, while the stator is wound for 
three phases. ‘They claim to be able to 
reduce to half-speed, by any convenient 
steps that are required. The efficiency at 
full speed is stated to be ninety-one per 
cent at half speed seventy-two per cent. 
The Westinghouse Electric and Manufac- 
turing Company showed an earth detector 
for three-phase services of 3,000 volts and 
upwards, which appeared to me to be on 
the right lines. The conductor of each 
cable is connected to a small condenser, and 
the outer conductors of each condenser all 
connected to electro-static apparatus, 
whose needles indicate a difference of press- 
ure between each phase, and earth. The 
electrostatic apparatus consisted of light 
aluminum vanes, carrving pointers which 
moved over scales graduated up to 3,000 
volts in either direction, the vanes being 
suspended between two copper enclosing 
pieces. The vanes are connected to earth, 
and the two enclosing pieces to two of the 
phases. Two instruments are fixed side by 
side, two phases being connected to each 
instrument, so that full indication is ob- 
tained of any phase to earth. 


d- —— 

Professor A. J. Pollock and S. H. Bar- 
raclough, of the University of Sydney, in 
a paper before the Roval Societv, of New 
South Wales, described a hollow lightning 
conductor crushed apparently by the 
electrodvnamic action of the current. The 
tube was 1.8 centimetres in diameter, 
0.1 centimetre thick. Assuming the ma- 
terial was plastic at the time of crushing, 
the current is calculated to have been 
about 20,000 amperes; if not, the cur- 
rent would be about 100,000 amperes.— 
Nature. 
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THE POWER PLANT OF THE ELEC- 
TRICAL DEVELOPMENT COM- 
PANY, OF ONTARIO.: - 


BY F. 0. BLACKWELL. 


The power plant of the Electrical De- 
velopment Company was designed to util- 
ize 11,200 cubic feet per second of water 
under a head of 135.5 feet. The water is 
diverted from the Niagara river at Tem- 
pest Point, midway between the headworks 
of the Ontario Power Company and the 
Canadian Niagara Falls Power Company. 

The general plan of development adopt- 
ed called for the construction of a wing 
wall to gather the water from the rapids, 
the excavation of a forebay of sufficient ca- 
pacity with the river at its lowest future 
stage, a wheel pit, and a tailrace tunnel 
discharging under the centre of the Horse- 
shoe falls, where the flow of water over the 
falls is greatest. 

The forebay in the rapids and the tun- 
nel outlet under the falls were both bold 
and original conceptions, which were 
thought at the time to be practically im- 
possible of execution. 

In order to uncover the forebay it was 
necessary to construct a coffer dam 2,200 
feet long in the rapids, where for a portion 
of the way the cribs had to be sunk in 
water twenty-six fect deep and running at 
a velocity of twenty-two feet a second. Thi: 


‘work was started in April, 1903, and 


proved to be an extremely difficult under- 
taking, but was successfully completed in 
about twelve months. 

The tailrace tunnel was started in May. 
1903, by the sinking of a construction shaft 
on the bank of the river 150 feet deep 
and fifteen by seven feet inside the timber- 
ing. From this shaft a drift fourteen feet 
wide and seven feet high was run 670 feet 
to the portal of the tailrace tunnel, work 
upon which was only actually started in 
December of the same year. The final 
opening under the falls proved very diff- 
cult on account of the large amount of 
water encountered near the face and the 
mass of detritus that had to be cleared 
away by men exposed to the full force of 
the wind and spray from the falls. 

The wing dam is 785 feet long, and its 
maximum height is twenty-seven feet. The 
elevation of the crest is 527 feet, and there 
will be from three to eight feet of water 
flowing over it, depending upon the condi- 
tion of the river. Near the power-house 
the dam is cut awav for a length of thirty 
feet to an elevation of 524 feet so that 
there will be three feet additional depth of 
water to carry away ice from the sub- 
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merged arches in front of the power-house. 
This question of guarding against ice is 
one of the most important problems which 
had to be met. In addition to the first 
line of submerged arches just referred to, 
a second wall has been constructed outside 
of the racks. The spaces between the outer 
and inner walls, and between the latter 
and the racks, are arranged each with a 
spillway at one end, so that such ice 4s 
passes through will float out at the north 
end of the building. 

The wheel pit is 416 feet long and twen- 
ty-two feet in width inside of the brick 
lining, which is two feet thick, and is 
spanned by masonry arches at three lev- 
els to carry the machinery. The ends of 
the pit are also closed by arched wall lin-. 
ings. The arches were not allowed to be 
put in until the pit had closed in as much 
as it would and come to rest. There hay 
been no movement whatever at the union 
of the arches and the walls that the most 
accurate observations could detect, which 
is interesting on account of the theory 
once advanced that there was a periodic 
change in the distance apart of the sides 
of the pit. 

For the power to be developed the length 
of the wheel pit is much less than in pre- 
vious developments of this character. This 
is due to the penstocks alternately being 
on the right and left-hand sides of the 
water-wheels, permitting one hoistway to 
serve two wheels. 

The water after passing through ihe 
racks enters a cast-iron bell-mouth, which 
in turn joins on to a riveted steel pen- 
stock ten feet six inches in diameter. 

There are eleven penstocks, and at the 
head of each there is an electrically oper- 
ated gate to control the water. The pen- 
stocks are connected at the bottom to water- 
wheels of 13,000 horse-power capacity, 
running at a speed of 250 revolutions per 
minute. The wheels and penstocks rest 
on a heavy concrete foundation, which cov- 
ers the bottom of the wheel pit. 

The hydraulic apparatus is being fur- 
nished by the I. P. Morris Company, of 
Philadelphia. 

Each wheel unit consists of two Fran- 
cis internal discharge turbines five feet 
four inches in diameter. The discharge 
of water is to be governed by cylinder 
gates, and the weight of the moving parts 
will be partially taken by a water piston 
in the wheel. There is a single cast-iron 
draft tube nine feet in diameter for each 
wheel, and the units alternately discharge 
water underneath the east and west tail- 
race tunnels. The object of the under 
discharge is to seal the draft tubes and 
prevent loss of vacuum, no matter what 
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the elevation of the water in the tunnels 
may be, and without the necessity for a 
tailrace weir. By using two tunnels it is 
possible to shut off the water entirely from 
one-half of the wheels without interfering 
with the other half. By closing down the 
wheels, discharging water into either tun- 
nel, that tunnel will drain itself, and thers 
is no necessity for closing off the mouth 
of the tunnel. A gate is provided at the 
mouth of both tunnels, however, in case 
of extreme back-water, which has been 
known to be fifty feet above normal in the 
lower river. . 

As the wheel pit is not connected to the 
tailrace, the hydraulic apparatus can never 
be flooded out. 

The tunnels on each side of the wheel pit 
are twenty-five feet deep, and vary in width 
from sixty-six to thirty feet, with a ve- 
locity of from fifteen to twenty-one feet 
a second. Ata point about 150 feet norto 
of the wheel pit the tunnels come to- 
gether. At the junction the tunnel is 
thirty-five feet wide and twenty-five fect 
six inches high and tapers to a width of 
twenty-three feet five inches and a heiglit 
of twenty-seven feet one inch, which 
section is carried to the edge of the falls, 
a distance of 1,935 feet. The slope of the 
main tunnel is .005, making the total 
loss about ten feet, and the velocity 1s 
twenty-six feet a second. The tunnels 
have a lining two feet thick throughout of 
concrete faced with brick, except for 300 
feet at the north end, where the lining 
consists of concrete rings in six-foot sec- 
tions, which are expected to break off as 
the falls gradually wear away. This is 
necessary, as the crest in the centre has 
been receding at an average rate of two 
and one-half feet a year. 

The power of the water-wheels is de- 
livered to the electric generators through 
vertical shafts 150 feet long, consisting 
of riveted steel tubes thirty inches in 
diameter between bearings and solid 
shafts fourteen and one-half inches in 
diameter at bearings. This shaft is held 
at three points in the wheel pit by steady 
bearings resting on concrete arches. At 
the upper end there is an oil thrust-bear- 
ing thirty-seven and one-half inches in 
diameter fed by oil under a pressure of 
350 pounds, which is sufficient to carry 
the weight of the entire revolving parts 
should the water thrust fail from any 
cause. 

There will be ultimately eleven 8,000- 
kilowatt generator units, four of which 
are now being installed by the Canadian 
General Electric Company. These are cf 
the revolving field type and run at a 
speed of 250 revolutions per minute. They 
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deliver three-phase alternating current at 
a periodicity of twenty-five cycles and a 
potential of 12,000 volts. There are at 
first to be two 500-kilowatt water-wheel 
driven exciters in a room underground, 
and two motor-generator sets of the same 
capacity on the generator floor. Eventuaily 
three sets of each type will be installed. 
any two of which will excite all the alter- 
nators. | 

The controlling switchboard for the en- 
tire plant, including transformers and 
transmission lines, is located in the centre 
of the power-house, where the operator 
can see the generators. It consists of an 
enclosed compartment with a bench-board 
in front and doors at the ends. The in- 
struments which are ordinarily employed 
in the operation of the station face toward 
the generator room. On the back are che 
recording instruments and switches, which 
are only occasionally used or referred to. 
Dummy bus-bars and signal lamps on tue 
bench-board clearly indicate to the opera- 
tor the connections in the station, and the 
instruments are so located that they are 
over the switch which controls them. Tha 
generator instruments, for instance, are 
over the generator control switch. The 
board is so compact that an operator stand- 
ing in front of it can see all the instru- 
ments from one position, and can conve- 
niently reach all the controlling switches. 
The power-house bus-bars, generator oil 
switches, instrument and switch trans- 
formers are located immediately below the 
power-house floor in brick compartments. 
The wiring arrangement is such that a 
generator can either be connected to the 
bus-bar or to a separate outgoing cable. 
In ordinary operation the current froin 
each generator will leave the building by 
the shortest possible route, and there will 
be practically no cables running the length 
of the power-house. 

The power-house will be a handsome 
building in the style of the Italian Renais- 
sance, about 500 feet long and seventy feet 
wide. The height will be forty feet, except 
at the centre and end bays. The centre 
bay will stand out from the face of the 
building, and, besides being the main 
entrance, will give room for the offices of 
the power company. On the inside it will 
afford space for the switchboard and aux- 
iliary apparatus. The power and trans- 
former houses are 1,817 feet apart, and 
will eventually be connected by four un- 
derground conduits. One conduit will be 
in reserve, and the plant will not be crip- 
pled unless two conduits should simul- 
taneously fail. 

At present two conduits only are con- 
structed, each with sixteen four and one- 
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quarter-inch ducts placed two wide and 
eight deep. The manholes are common 
to the two conduits, but are divided into 
two parts by a central partition, so that 
one duct system would not be damaged by 
a burnout on the other. 

The cables required for the portion of 
the power plant first installed are six 500,- 
000 circular mils triplex for 12,000-volt 
power, two 00 B. & S. for the switch 
motor bus-bars, two with forty-five No. 
8 B. & S. wires for oil-switch control, two 
each of thirteen No. 12 and fourteen No. 
? wires for instrument connections. The 
cables are in duplicate, and either half of 
the ducts might be disabled without shut- 
ting down the power system. 

The transformer house is on top of the 
bluff outside of the park limits, and is de- 
signed to accommodate fifteen 2,670-kilo- 
watt transformers furnished by the Ca- 
nadian General Electric Company, twelve 
of which are now being installed. These 
transformers are of the  oil-immersed, 
water-cooled type, and are wound for 10,- 
000, 11,000 and 12,000 volts primary and 
60,000, 50,000 and 40,000 volts second- 
ary. They will be connected in delta on 
both primary and secondary sides. 

Each transformer is placed in a sep- 
arate closed fireproof room, so as to mini- 
mize the fire risk and prevent the possi- 
bility of trouble in one transformer being 
communicated to others. The transform- 
ers are mounted on rails and arranged to 
slide out of the compartments into a gang- 
way, where they can be readily handled 
by an overhead traveling crane. 

The piping for oil and water is placed 
in the basement under the back of the 
building and on the wall of the trans- 
former compartments. 

The cables from the power-house are 
carried in ducts to a gallery above the 
transformers, where the 12,000-volt 
switches, instrument transformers and bus- 
bars are located. 

The high-potential bus-bars, wiring in- 
strument transformers and air switches 
for the 60,000-volt circuits are located in 
the room back of the transformers, and 
connected through the gallery floor to tne 
high-potential oil switches on the floor 
above. 

The outgoing transmission lines leave 
the building through porcelain bushings 
at the back, and are protected by lightning 
arresters on the wall below. 

The wiring throughout is completely 
enclosed in brick compartments, the only 
openings being through asbestos doors 
placed at points convenient for inspec- 
tion. 

The transmission line to Toronto, con- 
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structed by the Toronto & Niagara 
Power Company, is built on a private right 
of way eighty feet wide, which can later 
be used for a double-track railway. With 
this idea in view, the line was located so 
that the maximum grade at no point need 
exceed one per cent, and the minimuin 
radius of track curvature can be made as 
low as a quarter of a mile. 

Two complete steel tower transmission 
lines will eventually be constructed, one 
only being erected at present. Each tower 
carries two circuits of 190,000 circular mils 
copper conductor. The standard distance 
between poles is 400 feet, although much 
longer spans are used in crossing rivers 
and ravines. For curves and long spaus 
special extra heavy towers are employcd. 
with double and triple insulators. The 
height of the standard tower is sufficient 
to support the lower cable at a height of 
forty feet from the ground. Fifty and 
sixty-foot towers are made by bolting ex- 
tensions to the bottom of the standard tow- 
ers, and are used wherever there are de- 
pressions along the right of way. In two 
places towers 150 feet and 175 feet high 
are required in order to cross navigable 
channels at the Welland canal and at Bur- 
lington Beach. 

The copper cable consists of six strands 
with a hemp centre, and has a tensile 
strength of 60,000 pounds, and an 
clastic limit of 40,000 pounds per square 
inch. It was made by the Dominion Wire 
and Cable Company, of Montreal. 

A large portion of the power is delivered 
to synchronous apparatus, the Toronto 
street railway employing rotary convert- 
ers, and the lighting company synchronous 
motor-generator sets. The loss of power, 
when transmitting 10,000 horse-power to 
Toronto over each circuit, will be less than 
sixteen per cent, and either line can trains- 
mit 20,000 horse-power with less than 
twentv per cent loss should the other bc- 
come disabled. 

The insulators are fourteen inches in 
diameter and fourteen inches high, and 
are tested for a potential of 120,000 voiis 
complete, or 60,000 volts on each of the 
three parts of which it is composed. 

The transmission towers are heavily 
galvanized after all machine work upon 
the parts has been completed. They were 
made by the Canada Foundry Company. 
of Toronto, and the Riter-Conley Manu- 
facturing Company, of Pittsburg, Pa. At 
points exposed to severe lightning the line 
will be protected by twelve-foot extensions 
carrying galvanized steel cable above the 
power conductors. 

There will be three division houses along 
the line, dividing it into four sections, 
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any one of which can be cut out for in- 
spection or repair. The length of the 
line is about ninety miles, and the di- 
vision houses will therefore be twenty- 
two and one-half miles apart. A lineman 
will control each section daily after the 
transmission is in operation. 

The substation in Toronto is designed 
for fifteen 2,670-kilowatt transformers, 
and is similar to the transformer house 
at Niagara falls, except that there will he 
double low-tension bus-bars and a much 
larger number of feeder cables for distrib- 
uting power throughout the city of To- 
ronto. 

The switchboard is located at one ent 
for controlling the transmission lines, 
transformers and  12,000-volt circuits. 
This is equipped with dummy _ bus-bars 
with all necessary instruments. 

In the plans of the Electrical Develep- 
ment Company every effort has been made 
to avoid any interruptions to the power 
service. No single accident or any prob- 
able combination of accidents is ever 
likely to shut down the entire plant. The 
double ice protection, twin tailrace tunnels, 
the extra 8,000-kilowatt water-wheel, gen- 
erator and transformer unit, and the du- 
plication of the transmission lines and of 
all auxiliary apparatus is with this end in 
view. 

The engineering design of the plant is 
in charge of Dr. F. S. Pearson as consult- 
ing engineer. ‘The water power develop- 
ment was planned by H. L. Cooper, chief 
hydraulic engineer, and the writer iaid 
out the electric plant. The construction 
of the hydraulic work and power-house 
was originally under Beverly R. Value, 
and is now in charge of L. J. Hirt as resi- 
dent engineer, and Walter Pearson as 
electrical engineer. 

The transformer houses and transmis- 
sion line were built by Robt. C. Brown, 
chief electrical engineer of the Toronto 
& Niagara Power Company. 

The officers of the company are: presi- 
dent, H. M. Pellatt; first vice-president, 
Frederic Nicholls; second vice-president, 
William Mackenzie; manager, H. I. 
Macrae; secretary, H. G. Nicholls; treas- 
urer, D. H. McDougall. 

—— r. 

Among the developments for supplying 
electricity in Japan is the .40,000-horse- 
power hydroelectric plant of the Uji 
River Electrice Power Company. The 
plant will be in the neighborhood of Kobe 
and will supply current for lighting and 
power to Kyota and the surrounding dis- 
trict. A water-power plant is also con- 
templated by the Hanshin Electric Rail- 
way Company. 


Vol. 49—No. 4 


POWER SUPPLY TO TRAMWAY 
SYSTEMS.’ 


BY S. J. WATSON. 


The number of street tramways con- 
structed or reconstructed for electrical 
working during the last few years has 
necessitated a large increase in the capac- 
ity of existing generating stations, or the 
provision of separate stations to supply the 
power. In papers read before this and 
kindred associations the pros and cons of 
separate versus combined stations have re- 
ceived attention. The principal argument 
advanced in favor of a separate station 
has been that provided the power required 
was above a certain amount, the cost of 
constructing a separate station would be 
as low and the costs of production much 
lower than with a lighting station, con- 
sequently no possible advantage could ac- 
crue to a tramway department by amal- 
gamation with the lighting department 
for generating purposes. 

With the rapid growth in the demands 
for light, power and tramways, and in 
the sizes of our generating stations and 
outputs, the costs of production have been 
considerably reduced, and an advocate for 
a separate station is rarely met with nowa- 
days. It is still difficult to say what is 
the limit in the size of a station so far as 
low-production costs are concerned; the 
Issue appears to depend entirely on the 
size of the units installed. 

The writer does not intend to bring 
within the scope of this paper the ques- 
tion of supply to very large tramway un- 
dertakings; the following remarks are, 
therefore, intended to apply to small and 


medium-sized districts operating from 
six to thirty cars. 
Capacity of Plant—When the con- 


struction of a tramway system is decided 
on, one of the first points to be settled 
is that of the provision of sufficient gen- 
erating plant to maintain the service of 
cars under the varving conditions that a 
tramway system is called upon to fulfil 
if it is to satisfactorily deal with the 
demands of the traveling public. The 
principal requirements consist of an early: 
morning workman's service between five 
and seven o'clock, a ten to twenty min- 
utes’ service between eight and noon, and 
a more frequent service from noon to 
eleven or half-past eleven at night; also, 
and this is of considerable importance 
from a power-supply point of view, a 
much-increased service for special local 
events. For a fairly hilly district the fol- 
lowing curve may be used to obtain the 
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approximate maximum loads required 
from a plant supplying one to twenty-five 
cars in service on a regular time-table. 

For a flat district the maximum would, 
of course, be considerably less than that 
shown, possibly by twenty-five or thirty 
per cent. 
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To take as an example a system with 
twenty-four cars in use. From the curve 
above the maximum load will be 465 kilo- 
watts, and where heavy special traffic has 
occasionally to be handled this should be 
increased by thirty-three and one-third 
per cent—say 155 kilowatts, 
total of 620 kilowatts. A separate power 
station to meet such demands would re- 
quire as a minimum 750 kilowatts of 
plant, divided into three sets cach of 250 
kilowatts normal capacity. Allowing for 
twenty per cent overload for one hour, 
two sets would give a maximum of 600 
kilowatts, the other set standing by as 
The cost of such a plant, includ- 


making a 


spare. 


ing site and buildings, would be £19,750, 


equal to £32.9 per useful kilowatt in- 
stalled. To put down a direct-current 
plant capable of dealing with the same 
load in an existing station supplying al- 
ternating current, some reduction could 
be made in capital outlay. An extension 
of the buildings could be carried out for 
considerably less than the cost of an en- 
tirely new building. A full complement 
of boilers would not be necessary, as the 
new boilers would work in conjunction 
with those already installed. Altogether, 
a reduction in the cost of £3,500 should 
be made. The additional outlay to install 
the plant in an existing alternating sta- 
tion would be £16,250, equal to £27 per 
useful kilowatt installed. A further sav- 
ing in capital outlay will be possible if 
such a plant is put down in a direct-cur- 
rent station already supplying light and 
power at 440 to 480 volts, as one of the 
existing steam sets could be altered at 
little expense to serve as the stand-by for 
both lighting and tramways, in which case 
there would be a saving on gencrating 
plant of about £2,250. The additional 
outlay for the installation of tramway 
plant in an existing direct-current station 
supplying at 440 to 480 volts would be 
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£14,000, equal to £23.3 per useful kilo- 
watt installed. 

Type of Plant—From the supply point 
of view, a small tramway system provides 
one of the most severe loads that has to 
be dealt with, owing to the large and fre- 
quent fluctuations in the demand. With a 
system of the size mentioned, a variation 
from 50 to 465 kilowatts in a few seconds 
is not uncommon. It is therefore neces- 
sary to run a plant largely in excess of 
the mean load requirements, which se- 
riously affects the economical efficiency 
of the works. 

It has been the usual practice to pro- 
vide generators to compound up from 500 
volts no load to 550 volts full load, to 
compensate for feeder resistance. Such 
design is approximately correct for light- 
ing and power distribution, but for small 
tramway systems it has little practical ad- 
vantage, as the maximum load on one 
feeder may and frequently does occur at 
the same time as the minimum load on 
another. A constant pressure of 525 volts 
at the generating station will give the least 
variation at the cars, taking the system 
as a whole. 

If there is one class of supply more than 
another where storage batteries can be 
used to advantage it is in connection with 
small tramway systems, but to enable the 
battery to be commercially successful in 
operation some regulating device is neces- 
sary to compensate for the difference in 
battery terminal pressure between the 
limits of full charge and full discharge. 
A considerable amount of attention has 
been given to the design of apparatus to 
obtain automatic battery regulation, and 
the cheapest and best method now in use 
is the reversible booster. With such a 
machine the full regulation mentioned 
above can easily be obtained, the line 
pressure can be kept nearly constant, and 
the generating plant run at practically 
constant load. | 

To supply a tramway of the size under 
consideration, a battery having a capacity 
of 250 kilowatts at the one-hour rate con- 
trolled by a reversible booster will be 
found an economical addition to the plant. 
It will then be possible to deal with the 
normal maximum loads of 465 kilowatts 
with the battery and one 250-kilowatt gen- 
erating set running practically at constant 
two-thirds full load, instead of two 250- 
kilowatt sets each with a varying load 
averaging only one-third full load. 

In a paper entitled “Economic Con- 
siderations in the Employment of Storage 
Batteries,” read last session before the 
Manchester Section of the Institution of 
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Electrical Engineers, J. R. Salter stated 
that there was no commercial advantage 
in using batteries in conjunction with 
steam plant when supplying power to a 
tramway undertaking using twenty-eight 
cars, and in support of his contention put 
forward the steam-consumption results ob- 
tained on steam plant when working with 
and without a battery. The conclusions 
arrived at by Mr. Salter did not appear 
such as could be generally applicable to 
other undertakings on account of the par- 
ticular arrangement and cost of the plant 
tested. To obtain further information on 
the matter, the writer has carried out a 
number of tests on the plant under his 
charge, which is somewhat similar in size. 
The tests have been made to ascertain: 
(1) the cost per unit sold when running 
one 250-kilowatt set with a battery; (2) 
the cost per unit sold when running two 
250-kilowatt sets without a battery; (3) 
the cost of running one 250-kilowatt set 
excited, but without load, including auxil- 
iaries, such as condensers, pumps, etc. 
The object of the last test was to find the 
cost of running steam plant with little 
or no load in the early hours to supply 
workmen’s cars and later at night for 
taking cars to the shed, which running is 
avoided if a battery is used. 

The extra steam consumption when run- 
ning two sets and auxiliaries without the 
battery compared with one set and auxil- 
iaries with the battery was 4.75 pounds 
per unit sold. With an evaporation of 
7.5 pounds water per pound of slack and 
an output of 1,106,267 units this repre- 
sents 234 tons of slack per annum, which, 
at a price of %s. 3d. per ton, will be worth, 
ay, £85. The steam consumption when 
running one set excited without load, to- 
gether with auxiliaries, was 1,420 pounds 
per hour. With a battery installed, it 
should be possible to reduce the running 
hours of the plant at least one and one- 
half hours a day, or 547.5 hours per an- 
num. The saving will then be 780,000 
pounds steam per annum. Allowing for 
the same evaporation, this gives forty-six 
tons of slack per annum, worth £17. The 
total gain in fuel is therefore 280 tons 
per annum of a value of £102. It 
may be noted in passing that the value 
would be double that amount if the price 
of coal was 14s. 6d. instead of 7s. 3d. If 
one set of plant is run instead of two 
there will be a further saving in oil and 
stores, repairs and wages of attendant, 
as the cost under these headings does not 
depend on output so much as on the actual 
running hours. These may be taken as 
follows: oil and stores, £35 a year; re- 
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pairs, 240, and attendance, £25; a total 
of £100 a year. The payments under a 
maintenance agreement for a period of 
years on a battery capable of giving 250 
kilowatts at the one-hour rate would be 
about £150 per annum. The savings 
shown above in running one set of plant 
instead of two, total up to £202, so that 
there is a clear gain in favor of the bat- 
tery of £52 per annum. 

Charges for Supply—The addition of 
a tramway load to a small existing light- 
ing and power station undoubtedly has a 
beneficial effect on the costs of the pro- 
ducing department. This is not neces- 
sarily due to the tramway load in itself 
or to an increase in the load-factor of the 
station, if such occurs, but is the result 
of the relatively large increase in the out- 
put when the tramway is started. The 
reduction in cost would probably be quite 
as much if the increased output was for 
_ light and power. Without wishing to 

depreciate the influence that high load- 
factor has on the question of economical 
generation, the writer is inclined to think 
that sufficient importance is not attached 
to the effect of a large increase in the 
output. Published records only show the 
result of tacking on a tramway load to 
an existing light and power station; it 
would be interesting to see the result of 
adding a large power and lighting load 
to an existing tramway station. Although 
the combined load-factor conditions would 
probably be worse, there is no doubt the 
cost sheet would show useful reductions. 

From time to time the writer has had 
to go carefully into the charges for tram- 
way supply. In order that the matter 
may be discussed the following particulars 
relating to an undertaking, together with 
the method employed of allocating the 
costs, are given herewith. 

The total capacity of the plant in- 
stalled is 1,760 kilowatts, and the gen- 
erators are suitable for a direct-current 
working pressure of 440 to 525 volts. The 
capital expenditure to the end of March, 
1906, was as follows: 


Generating plant and accessories,.......... 
Mains, meters and public lamps, etc....... 


Light and Power. 


Outputicanccuse ess 763,293 
Maximum load.... 468 kilowatts 


The cost sheet for the year ended March 
last is as follows: coal, £1,612; water and 
stores, £220; wages, £1,011; repairs, 
plant, etc., £555; repairs, mains and 
meters, £390; rates and taxes, £568; man- 
agement, etc., £1,042; interest and sink- 


1,106,267 
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ing fund on the whole of the capital, 
£5,254; a total of £10,682. Several of 
these items will, however, require revision 
before allocating them as charges against 
either lighting or tramway supply. The 
capital expenditure on mains, etc., of 
£34,447 is exclusively for light and power. 
This represents a payment for interest 
and sinking fund of £2,138, which, de- 
ducted from £5,254, leaves £3,116. Re- 
pairs to mains, meters, etc., at a cost of 
£390 and £30, included in management 
expenses for collecting light and power 
accounts, must also be eliminated from 
the cost sheet so far as the tramway de- 
partment is concerned. Rates and taxes, 
management expenses, etc., depend prin- 
cipally on capital expenditure, so that a 
reduction from the sum of £1,580 must be 
made in the proportion that the capital 
outlay on mains bears to the total capital. 
This works out at £643, leaving £937 as 
the charge on account of the generating 
station and equipment. The total amount 
to be divided between lighting and tram- 
ways is therefore £7,481, made up of 
works costs, £3,428; rates and manage- 
ment, £937; interest and sinking fund, 
£3,116. 

Dealing first with the costs for rates, 
management, interest and sinking fund, 
these charges are due to capital expendi- 
ture, and as lighting has demanded 468 
kilowatts, and tramways 676 kilowatts, 
the allocation will be £2,395 to tramways 
and £1,658 to lighting, etc. 

It is impossible to divide up the work- 
ing costs without taking into considera- 
tion the load-factor of the different classes 
of supply. The term “load-factor” as usu- 
ally used is the percentage obtained by 
dividing the actual output by the possible 
output, assuming the maximum load was 
used twenty-four hours a day. In the 
writer’s opinion the figure obtained in 
this way is quite useless as a guide to the 
economical capabilities of a works. The 
maximum load invariably occurs during 
the month of December and is of short 
duration. It may be quite abnormal on 
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1,869,560 


676 kilowatts 1,144 kilowatts 


more than one occasion without having 
any effect whatever on the total capital 
charges for the year or on the working 
expenses, yet the load-factor taken from 
this maximum load is commonly used as 
being the important factor governing the 
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costs for the whole year. An average of 
the weekly load-factors would give one a 
good idea of the conditions under which 
a station is run if the plant is in regular 
use for twenty-four hours a day; but 
where batteries are installed and the steam 
plant entirely shut down for several hours, 
it would still be misleading. 

To show the difference in the load-fac- 
tors when worked out by the two methods 
mentioned above, the values are set out 
below: 


me | es -= 
fs | $5 |85 
P E E > a aa aS 
Load-factor....... ......... 18.6' 18.6 18.6 
Average weekly load-factor....| 24.5) 26.7 25.8 
Maximum “' .. | 29.6; 32.8 29.8 
Minimum ‘ A .. -| 17.6; 19.3| 20.9 
Average weekly plant load- 
CELE a cel ares ince 32.0; 36.5) 32.1 
Maximum weekly plant load- 
(OCIOl at 8s et eho ee eea ees 38.6; 46.1] $9.1 
Minimum weekly plant load- 
VACUO 3 Bots eigceg ese ta T 24.8) 32.0) 27.0 


Assuming that the contention put for- 
ward is correct, we have now to divide up 
the works costs of £3,428 on the basis of 
a 36.5 per cent plant load-factor for light- 
ing and thirty-two per cent for tramways. 
The works costs divided by the total out- 
put gives an average cost of 0.44d. per 
unit. Plotted out on a load-factor curve 
it will be found that the difference in cost 
between a thirty-two and 36.5 per cent 
load-factor is about four per cent. The 
cost of the tramway units will therefore 
be rather less than 0.45d., say, a total of 
£2,060, and the lighting units slightly 
more than 0.43d., a total of £1,368. The 
total cost of the tramway supply is there- 
fore £4,455, equal to 0.966d. per unit, 
made up of works costs £2,060 and rates, 
management and capital charges, £2,395. 
The charge made for the tramway supply 
has been £5,300, at an average price of 
1.15d. per unit, metered at the switch- 
board. Deducting the cost from this 
amount there is a balance of £845 left for 
depreciation. In some towns the supply 
department has provided the tramway 
feeder cables and has consequently to in- 


. clude in the price a sum to cover the cap- 


ital costs on such expenditure and also re- 
pairs. The capital for this work has in 
this case been found by the tramway de- 
partment and the maintenance is also car- 
ried out at their expense. It may, how- 
ever, be of interest to state that these 
charges would add 0.11d. per unit to the 
cost mentioned above, so that the inclusive 
cost of the energy delivered to the trolley 
wires has been 1.26d. per unit. 
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An improved electric igniter has been 
invented by Henry M. Kolb, Philadel- 
phia, Pa. (825,664, July 10). This in- 
vention consists of a new and useful elec- 
tric igniter which is adapted for use in 
connection with gas stoves and the like, 
or may be employed for igniting gases for 
other purposes. The invention consists 
of a handle, a tube secured therein and 
forming part of the electric circuit, a rod 
within the tube projecting therefrom and 
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forming another part of the electric cir- 
cuit, a contact device supported by and 
pivoted upon the tube in electrical con- 
tact with the tube and arranged to move 
transversely of the rod to make contact 
therewith and insulation between the tube 
and rod at the outer end of the tube, 
maintaining their relative positions. 
Garrison Babcock, of Chicago, Ill., 
has obtained letters patent of the United 
States, No. 824,701, dated July 3, 1906, 
for an improved multiparty line ex- 
change system, and he has assigned the 
same to Stromberg-Carlson Telephone 
Manufacturing Company, of Rochester, 
N. Y. The invention relates to multi- 
party telephone exchange systems, and has 
for its object improved central exchange 
apparatus and connections whereby the 
central operator may more readily estab- 
lish circuit conditions necessary for such 
systems. The invention consists in the 
combination with a central exchange, of 
telephone lines leading therefrom, a plu- 
rality of substations connected with each 
line, a source of current and circuit- 
changing mechanism, whereby current im- 
pulses are sent into the associated lines 
to actuate the substation apparatus con- 
nected therewith. Means are provided 
at the exchange for automatically ground- 
ing the source of current only at prede- 
termined numbers of current pulsations, 
whereby the substation apparatus is con- 
nected with said source of current and 
actuated thereby. Keys are provided for 
sending a current of opposite polarity to 
restore all the substation apparatus to its 
normal condition after actuation thereof. 
Harold W. Buck, Niagara Falls, N. Y., 
has obtained a patent (825,298, July 10) 
for an improved electric car heater, which 
he has assigned to the General Electric 
Company. This invention relates to elec- 
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tric railways, and its object is to provide 
means whereby an electric railway car can 
be heated by utilizing the energy other- 
wise lost in heating the motor windings. 
Heretofore it has been customary to heat 
an electric railway car by means of re- 
sistance coils located under the seats or 
at any other convenient point in the car. 
In cold weather the amount of energy 
required to operate these heaters is fre- 
quently as much as fifty per cent of that 
required to drive the car. ‘The load on the 
generators is therefore very greatly in- 
creased when the heaters are used, and 
any device which enables a part of this 
load to be removed is of great practical 
value. In the operation of an electric 
motor considerable heat is generated in 
the motor windings—so much that the 
problem of keeping the motor cool has 
engaged the attention of many engineers 
and inventors. The invention aims to 
utilize this heat for warming the car and 
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at the same time prevent the motor from 
getting overheated. To this end the inven- 
tion consists in certain devices whereby the 
heat generated in the motor windings is 
conveyed into the car, preferably by a 
current of air, a supply of fresh, cool air 
being constantly supplied to the motor 
casing and the heated air conducted away 
to registers in the car. Means are also 
provided whereby the hot air can escape 
into the outside air without entering the 
car in case the weather is so mild as to 
make the heating of the car unnecessary. 

Wilbur B. Driver, of East Orange, 
N. J., has obtained letters-patent of the 
United States (824,103, June 26, 1906) 
for an improved alloy. The invention 
consists of a new and useful improvement 
in alloys or compounds of copper-nickel 
and manganese which are designed pri- 
marily for use as electrical resistance to 
take the place of materials heretofore used 
for that purpose, especially German silver, 
which has for many years been regarded 
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as a standard material for the purpose, 
but which possesses many disadvantages 
that are eliminated by using the alloy of 
this invention. The object is to produce 
an alloy that shall not only have a high 
and practically constant resistance, but 
one that is permanent and stable in its 
physical and electrical properties. The 
particular disadvantage of German silver 
is that after repeated heatings and cool- 
ings in service it crystallizes and breaks. 
This is due to the presence of zinc and is 
not an infrequent occurrence in any alloy 
of which zinc forms a considerable part, 
and for this reason zinc is omitted in the 
new alloy. “Eighteen per cent German 
silver,” the grade most frequently used, 
is composed of eighteen to twenty parts 
nickel, ten to twenty-five parts zinc and 
fifty-five to seventy-two parts copper. In 
the improved alloy about the same propor- 
tions of copper and of nickel are used, 
but the zinc is replaced with about five 
parts of manganese. This makes an alloy 
consisting of about seventy-five parts cop- 
per, twenty parts nickel and five parts 
manganese. Nickel and manganese each 
has the effect of increasing the resist- 
ance of the alloy, the manganese, however, 
to a much greater extent than the nickel; 
but manganese has a tendency to make 
the alloy unstable, and therefore a con- 
siderable amount of nickel—ten per cent 
or more—is used for the purpose of “‘fix- 
ing” the electrical qualities of the result- 
ant alloy. 

Ernest F. W. Alexanderson, Schenec- 
tady, N. Y., has obtained a patent (825,- 
286, July 10) for an improved ground 
detector and cutout, which he has assigned 
to the General Electric Company. The 
invention relates to protection against 
grounds of three-phase systems having a 
grounded neutral point, and its object is 
to provide protective means for detecting 
grounds or cutting out grounded lines or 
both, which is more sensitive and relia- 
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ble than the devices heretofore employed. 
The invention consists of a three-phase 
system with grounded neutral point, paral- 
lel lines, relays at each end of each line, 
connections for supplying to each relay a 
current proportional to the algebraic sum 
of the currents in the three phases at each 
end of the line, means controlled by each 
relay for opening the circuit of the line 
at that end, and means for retarding the 
movement of the relays. 
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“ Roaring” or ‘‘Corrugated’’ Steel Rails. 

G. Moyle, engineer-in-chief of the East- 
ern Bengal State Railway, is the author of 
a technical paper on the above subject is- 
sued by the Indian government. “Roaring” 
may be defined as the noise caused by the 
development of furrows across the running 
head of a rail, usually oblique to its length, 
the tops of the furrows being very hard 
and the bottoms soft. Such rails are also 
described as “corrugated.” They do not 
in the least resemble pitted rails. The 
common objection to these rails is that 
they occasion a deafening noise when 
trains are passing over them which causes 
great discomfort to passengers. ‘To give 
an impression of how objectionable the 
noise is it may be stated that two persons 
can not possibly converse even by shout- 
ing when running over a continuous sec- 
tion of these rails. The engineers of 
Indian railways have had “roaring” rails 
under observation for the past eight years, 
‘but up to the present time no definite con- 
clusion has been formed as to the real 
cause of the phenomenon, and no manu- 
facturers’ specifications have been drawn 
with a view to producing a metal likely to 
be exempt from its development. The 
paper is written for the purpose of bring- 
ing the phenomenon to the notice of rail 
experts, with the hope that a remedy for 
it may be discovered. The mean pitch of 
the corrugations has been found to be 0.74 
inch, and the mean depth, 0.0035 inch. 
Both double-headed and flat-footed rails 
develop this phenomenon. It is not con- 
fined to any particular section. It is de- 
veloped in rails rolled by various manu- 
facturers, and develops with equal facility 
on banks or cuttings, grades or levels, 
straights or curves. It appears to be found 
more generally in extremely damp cli- 
mates, especially when the atmosphere 
contains salt brought from the sea. It 
develops most rapidly where brakes are 
frequently used, but it is not necessarily 
produced by brake action, since it exists 
abundantly in parts of tracks where brakes 
are never put down. “Roarers” are almost 
invariably developed where the track is 
packed and boxed with brick or burned- 
clay ballast and on open-girder bridges, 
but they are scarcely ever found where the 
ballast is stone, and never where the track 
is packed and boxed with earth. On brick- 
ballasted road they can be made smooth if 
the brick boxing is removed and replaced 
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by earth. The trains then wear the rail 
smooth. “Roaring” has only been found 
in steel rails and never in an iron rail. 
The ridges of a “roaring” rail resist a 
file, but the metal in the hollows is re- 
moved quite easily. Many explanations 
have been suggested by various engineers 
as to the cause of “roaring.” An idea of 
the extent to which this phenomenon can 
develop under favorable conditions has 
been shown by an inspection of a section 
of single track on the Eastern Bengal 
State Railway between Dacca and Mymen- 
singh, twelve and one-half miles long. All 
the rails were carefully counted, and it 
was found that cighty-nine per cent were 
“roarers.” The traffic in this section is 
light, the speed low and the track main- 
tenance excellent. No continuous brake is 
or ever has been used. On the other hand, 
the section examined is brick-ballasted, the 
climate is extremely moist, the rainfall ex- 
cessive and the atmosphere is said to be 
charged with salts.—Abstracted from the 
Mechanical Engineer (London), July 7. 
a 
International Science. 

Within the last century many problems 
have become urgent which could not be 
solved without some international agree- 
ment, and special organizations have come 
into life which have rendered a service, 
the importance of which can not be ex- 
aggerated. In a discourse delivered at the 
Royal Institution, London, May 18, Pro- 
fessor Arthur Schuster holds that inter- 
national combination has become so neces- 
sary, and organizations have in conse- 
quence increased to such an extent, that 
they begin to overlap, and there has been 
some danger of mutual interference. Fear 
has also been expressed that any attempt 
to advance knowledge by an organized 
combination of workers might discourage 
private efforts, and therefore do mischief 
rather than good. Three types of inter- 
national organizations may be distin- 
guished. The first aims merely at col- 
lecting information, the second is in- 
tended to fix international units or to 
initiate agreements on matters in which 
uniformity is desirable, while by the third 
type of organization a more direct ad- 
vance of knowledge is aimed at and re- 
search is carried out according to a com- 
bined scheme. The best example of an 
organization formed for the purpose of 
collecting information is furnished by the 


undertaking initiated by the Royal So- 
ciety, having for its object the systematic 
cataloguing of scientific literature, both 
according to subjects and authors. Twenty- 
nine countries are actively participating 
in this work by furnishing slips contain- 
ing the entries which form the basis of 
the catalogue. A still larger number of 
countries assist by subscribing to the an- 
nual volumes. The total number of slips 
received up to March, 1906, is about 
700,000. The governing body of the cata- 
logue is an international council com- 
posed of one representative from each of 
the countries taking part in the scheme. 
Passing on to an undertaking of a very 
different kind, but which must be included 
in the class which primarily aims at cata- 
loguing, is the accurate determination of 
the positions of the stars for a particular 
period. This is a work which must pre- 
cede all exact investigations of their proper 
motions, hence it constitutes a funda- 
mental problem of astronomy. The multi- 
tude of stars seen on a bright night is 
bewildering to the casual observer, but 
when an actual count is made it is found 
that their number is really moderate, and 
it is doubtful if more than 2,000 stars 
have ever been visible to the naked eye 
at the same time. The international star 
catalogue, which is at present being con- 
structed, owes its origin mainly to the 
hard work of Mouchez. The programme 
of work was determined upon at an inter- 
national conference which met at Paris 
in the year 1887. Eighteen observatories 
were to take part in the work. Each ob- 
servatory had a certain region of the sky 
assigned to it and undertook to cover this 
region four times, twice with plates of 
short exposure, twice with plates of long 
exposure, and to measure all the stars 
appearing on the short-exposure photo- 
graphs. The long exposures were intended 
for reproduction in the form of charts. 
As there are about 400 stars on each plate, 
and it takes about 600 plates to cover 
the share of one observatory once, this 
means that each observatory has to meas- 
ure nearly half a million star places, and 
that the complete catalogue will give the 
positions of nearly 4,500,000 stars. This 
includes all stars down to the eleventh 
magnitude. It is calculated that. the series 
of maps, wlich it is hoped will be com- 
pleted, will form a pile of paper thirty 
feet high, weighing about two tons. Pass- 
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ing on to those undertakings which are 
intended to fix standards of measurement 
or to establish a general agreement on 
matters in which uniformity is desirable, 
the foremost place in this division must 
be given to the Bureau Internationale des 
Poyds et Mesures, which was established 
in the year 1873 at Sevres, near Paris. 
This bureau was the outcome of an inter- 
national commission constituted in 1869, 
which had for its object the scientific con- 
struction of a series of international me- 
tric standards. The work carried out at 
Sevres is not confined to the reproduction 
of metric standards, but measurements of 
precision in various directions have been 
made with conspicuous success. Scien- 
tific thermometry owes much to the inter- 
national bureau, and, in some respects, it 
may be said that exact thermometry was 
created there. Professor | Michelson’s 
work, in which the length of the metre 
was compared directly with the length of 
a wave of red light, is another classical 
investigation carried on in the laboratories 
of the international bureau. There are 
other deficiencies of uniformity which per- 
haps appear trifling, but which lead to 
the waste of a good deal of time. Such, 
for instance, is the position of the index 
in scientific books. It is time we turned 
to the more serious aspect of those inter- 
national associations which directly aim 
at an advance of knowledge. It is worth 
while investigating the extent of the di- 
rect knowledge of a third dimension. The 
question of measuring the size of the 
earth, geodetic work and other researches 
are all very prominent examples of the 
need for and value of international investi- 
gation.—Abstracted from Nature (Lon- 
don), July 5. 


Interference in Wireless Telegraphy. 

Professor R. A. Fessenden divides tests 
on cutting out interference into two classes 
—pseudo tests and tests properly so called. 
The pseudo test is a test made under con- 
ditions which have no bearing on the prac- 
tical question and in which practical work- 
ing obstacles have been carefully elimi- 
nated. A test properly so called is one 
made under practical conditions. He 
shows the difference between a pseudo test 
and a real test, and concludes that the 
pseudo tests have no bearing upon the real 
question as to whether wireless telegraph 
stations can work selectively. The state- 
ment has been frequently made that dis- 
turbing stations can be cut out by tuning. 
These statements were at first accepted by 
the general public and also by many en- 
gineers, but when the fact became known 
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that interference still caused trouble the 
previous attitude of unquestioning belief 
changed to one of complete incredulity. 
When a certain company requested of the 
United States Navy Department in 1902 
an opportunity to show that interference 
could be cut out it was informed by the 
department that nearly every other com- 
pany was claiming the same thing and that 
in every case where the matter had been 
investigated it had been found that inter- 
ference could not be cut out, and that the 
department attached no importance to 
statements of that kind. While Professor 
Fessenden considers that the action taken 
by various governments in regard to wire- 
less telegraph work has been of a most op- 
pressive and unfair character, at the same 
time he is free to admit that the wireless 
companies, considered as a whole, have 
only themselves to blame for the situation. 
Several years ago he pointed out that 
selectivity can never be accomplished by 
tuning. The amplitude of the oscillations 
in the resonant circuit can not Increase 
indefinitely, for when the point is reached 
at which the losses in the resonant circuit 
become equal to the energy received by the 
resonant circuit, no further increase is 
possible. Assume that the resonant re- 
ceiving circuit has an eltliciency of ninety- 
nine per cent—that is, it wastes only one 


` per cent of the energy which it stores up. 


This, it will be admitted, is a pretty high 
efficiency. ‘Then, in this case, the strength 
of the signals at the resonant point will be 
one hundred times the strength away from 
the resonant point. He states that even 
with a resonant receiving circuit having 
an efficiency of ninety-nine per cent, an 
interfering station within ten per cent of 
the distance of the sending station will 
prevent the receipt of messages. This is 
approximately what is found in practice. 
In fact, in the United States Navy tests 
it was found that the interfering station 
prevented the reception of messages by all 
systems tested which depended upon tu- 
ning for selectivity, when within twenty 
per cent of the distance of the sending sta- 
tion. Ten or fifteen years ago, when the 
question of multiplex working by alter- 
nating currents came up, the question of 
loose-coupled circuits attracted a good deal 
of discussion. At first loosely coupled cir- 
cuits were quite generally used in experi- 
ments on electrical oscillations, but those 
familiar with the laws of optics soon saw 
that, in most cases, it was advisable to use 
tightly coupled circuits. The electrical 
explanation of the phenomena of coupled 
Let A 


be an oscillating circuit having a natural 


circuits is comparatively simple. 
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frequency, X, and let the circuit, B, whose 
natural period is also X, be brought into 
inductive relation with the circuit, A, so 
that B forms a secondary of which A is 
the primary. From the usual forinulae 
it can be shown that the currents in the 
two circuits are not in the same phase. 
This being the case, the current in each 
circuit can be split up into two compo- 
nents, two of these components being in 
opposite phase to each other, and the other 
components being in the same phase. The 
two circuits, A and B, will therefore have 
two values of their coefficients of self-in- 
duction, according as we consider com- 
ponents in phase with each other or op- 
posed to each other. There will, in 
general, be two natural frequencies for 
each of the circuits. There are two cases 
in which the two circuits have but a single 
frequency. The first case is when the 
coupling is infinitely tight, when there is 
no magnetic leakage between circuit A 
and circuit B; and the second case is where 
the coupling is infinitely loose. Unless 
the coupling between the two circuits is 
cither infinitely tight or infinitely loosé 
there will always be two oscillations of dif- 
ferent frequencies. The advocates of loose 
couple have grasped the fact that by re- 
ducing the strength of the coupling be- 
tween the two circuits, the frequencies of 
the two oscillations may be made to ap- 
proach each other; but they have not 
grasped the fact that as the strength of 
the coupling is weakened and the fre- 
quencies made to approach each other, the 
transference of energy diminishes in a 
still greater degree, and that when finally 
the two frequencies are made to coincide, 
the primary circuit transfers no energy to 
the secondary circuit. Another vital point 
which the advocates of loose coupling have 
not grasped is the fact that even with a 
very small coefficient of couple, the differ- 
ence between the frequencies will still be 
much too great for practical work. With 


‘the present methods of cutting out inter- 


ference a difference of frequency of one 
and one-half per cent is a large difference, 
and in the author’s work between Scot- 
land and Massachusetts a difference of 
one-quarter per cent in frequency was suf- 
ficient to cut down the intensity of the 
signals more than twenty times. If the 
circuit were coupled so loosely that the 
maxima of both frequencies differed by 
less than one-quarter per cent, the amount 
of energy transmitted or received would 
be very little indeed.—Abstracted from the 
Electrical Review (London), July 6. 
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THE COMMERCIAL DEVELOPMENT OF ELEC- 
TRICAL UNDERTAKINGS, 


At the recent meeting in London of 
the Incorporated Municipal Electrical As- 
sociation, a paper on “The Commercial 
Development of Electrical Undertakings” 
was presented by H. Collings Bishop, 
borough electrical engineer and tramways 
manager, Newport (Monmouth), Eng- 
land, from which the following abstract 
is taken: 

Advertising—The author considers the 
first step is to compile a good “brochure,” 
which will put before the public, in a 
simple way without technicalities, the ad- 
vantages to be derived from the use of 
electrical energy. Newport has been es- 
pecially successful in this respect, having 
published, a few months ago, a book 
which has met with universal approval. 
It contains from seventy to eighty pages 
of reading matter. A number of pages 
are taken up with views of various prem- 
ises belonging to consumers of electricity 
in the district. The brochure was com- 
piled by the secretary of the electricity 
department, and is partly original and 
partly derived from information given by 
engineers of various electrical stations. 
The revenue from advertisements paid all 
publication expenses, and enabled the de- 
partment to distribute some thousands of 
free copies to likely consumers. Another 
good form of advertising, in the author’s 
opinion, is to send out picture postcards 
containing photographs of new additions 
to the consumer’s register. Yet another 
means of advertising, and one that serves 
a canvasser as an introduction, is a series 
of letter circulars, dealing with the sup- 
ply of energy for power, lighting, heating 
and cooking. 

Canvassing—For this purpose a man 
must be found who, if possible, is well 
known in the town, and who possesses a 
thorough knowledge of his subject. He 
should be a good talker, and should be 
one who does not easily accept a rebuff. 
His mode of operation might be as fol- 
lows: to make himself well acquainted 
with all the details of the consumption of 
current and the type and size of installa- 
tions of all the most important consum- 
ers; to be thoroughly conversant with the 
relative costs of current used by the dif- 
ferent classes of consumers; to be able 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


to give the cost of current per hour of 
the various forms of illuminants, and to 
compare the other ways of obtaining power 
with that of electricity. A  canvasser 
should have sufficient technical training 
to be able to give a prospective consumer 
some idea of his own requirements. 
Exhibitions—These the author has 
found to be of the utmost value in pro- 
moting the development of an electrical 
undertaking. In the autumn of last year 
the local gas company at Newport, which 
is a keen rival of the electricity depart- 
ment, held what they called a gas ex- 
This, in effect, appeared to be 
a demonstration of inverted and inten- 
sified incandescent gas light and cooking 
stoves, accompanied by an almost unbear- 
able heat, which amply demonstrated the 
heating power of gas. This heat was to 
some extent lessened by the introduction 
of electric fans. Shortly after the gas 
exhibition, a resolution was passed to hold 
an exhibition of electrical apparatus espe- 
cially suited to the requirements of con- 
sumers of current derived from the cen- 
tral station. The committee obtained the 
use of the largest hall in the town, in 
which they were able to erect nineteen 
stands. These were allotted to the various 
contractors of the district, several being 
retained for the corporation’s own ex- 
hibits. In view of the decision of the 
Manufacturers’ Association regarding 
country exhibitions, the author was at 
first rather afraid of the response he would 
receive when asking for the loan of ap- 
paratus; he, however, found the majority 
of the manufacturers extremely willing to 
help. In only a few cases was a refusal 
given, and in most cases the only condi- 
tion imposed was that the carriage of the 
goods sent should be paid by the com- 
mittee. The exhibition was opened in 
January, a small string band during the 
afternoon and evening being provided as 
an extra attraction to visitors. There was 
also a tea room, in which all the tea and 
coffee was made in electrically heated ves- 
sels. The exhibits mainly consisted of 
electrical fittings, various types of radia- 
tors and convectors, and many different 
forms of incandescent lamps, arc lamps, 
flame lamps, etc. There were also dec- 


orative devices for tables and shop win- 
dows. 


Managers are invited to contribute suggestions 
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The exhibition lasted for a week, and 
the building was packed during the whole 
time it was open. No charge was made 
for admission. The total cost of the ex- 
hibition, after deducting the proceeds from 
the letting of spaces, and the small sum 
derived from the sale of current, was un- 
der £250. The effect of the exhibition was 
immediately felt in a large increase in the 
connections to the mains. The author 
can conceive no better means for the de- 


velopment of an electrical undertaking 
than such an exhibition. 

Charges—As one of those who some 
years ago adopted the Brighton system of 
charging, the author has, after several 
years’ trial, come to the conclusion that 
(equitable system as it is) it is not one 
that tends to further the development of 
an electrical undertaking. The system is 
difficult to explain, and one that, even if 
understood, is not appreciated. A charge 
by a sliding-scale rate seems to the author 
to be the correct solution of the problem, 
and the load-factor of the various classes 
of consumers should be taken into con- 
sideration in the arrangement of this 
scale. 

As regards the charges for power, the 
author would make a maximum rate of 
three and one-half pence per unit for cur- 
rent used during the few hours of maxi- 
mum demand, and one penny per unit 
during the whole of the rest of the day or 
night. This system has been used with con- 
spicuous success in Newport; consumers of 
a large amount of current who have a load- 
factor of not less than twenty per cent 
should be charged eight pence per unit. 
Consumers of power should be given a 
specially low lighting rate, so arranged 
that it becomes possible for the largest 
consumers to have a uniform rate for 
both lighting and power. With reference 
to the charges for heating, the author con- 
siders the rate of one penny per unit the 
most. satisfactory. l 

The question of the supply of wiring 
and fittings on the hire or hire-purchase 
system is one that is fraught with a good 
many difficulties, owing to the fact that 
it is often hard to make a mutual agree- 
ment with both tenant and landlord; such 
an agreement being very necessary 1n 
order to facilitate the removal of fittings, 
should the hiring agreement be cancelled. 
It is also very important that some sys- 
tem of wiring, that is unobtrusive and at 
the same time easily removed, should be 
adopted for use where there is a hiring 
agreement, and the author hopes some new 


suggestions on this point will be forth- 
coming. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Horizontal Type Direct-Current 
Curtis Steam Turbine 
Generators. 

The accompanying illustrations show 
several views of the horizontal-type direct- 


Tone Aa 


ible coupling. Fig. 1 shows a turbine gen- 
erator of 150 kilowatts capacity. The 
speed is 2,000 revolutions per minute, the 
voltage 125 or 250, the length sixteen 
feet and the weight 25,500 pounds. In 


Fie. 1.—150-Kttowatt, HORIZONTAL TYPE Curtis TURBINE-GENERATOR. 


current Curtis steam turbine generators 
Placed on the market by the General 
Electric Company, Schenectady, N. Y. 
These units are now extensively used in 
commercial service, and are built in sizes 
of fifteen kilowatts, twenty kilowatts, 
twenty-five kilowatts, seventy-five kilo- 
watts, 150 kilowatts and 300 kilowatts 


Fic. 4.—GovERNoR. 


capacity, and can be arranged either for 
non-condensing or condensing Operation. 
The fifteen, twenty and twenty-five-kilo- 
Watt sizes are equipped with two bearings 
and have a single-piece shaft, and the 
larger sizes with four bearings and a two- 
Piece shaft connected by means of a flex- 


the illustration the turbine is shown 
without the sheet-iron lagging, to demon- 
strate the construction of the wheel cas- 
ing. This turbine may also be connected 


when operating non-condensing. As there 
are no exhaust valves on the turbines, and 
as the exhaust passages are large, a high 
vacuum can readily be maintained. As no 


Fig. 2.—TURBINE NOZZLE. 


cylinder or other internal oil is used, the 
exhaust steam is free from oil. 

Oil is supplied to the bearings at a 
slight pressure by means of a pump driven 
from the main shaft, supplemented by oil 
rings, or, in the smaller sizes, by oil rings 
alone. 


Fic. 8.—TweEnty-FivE KILOWATT TURBINE 
WHEEL AND ARMATURE. 

The speed is controlled by means of a 
centrifugal governor mounted directly on 
the end of the turbine shaft. This gov- 
ernor, through a suitable valve arrange- 


Fig. 5.—TWENTY-FIVE KILOWATT, HORIZONTAL Type Curtis TURBINE-GENERATOR. 


to two seventy-five-kilowatt generators for 
three-wire operation. 

The generators are of the most improved 
type and embody special features particu- 
larly adapting them for turbine units. 
The turbines built for condensing opera- 
tion will have their full rated capacity 


ment, controls the supply of steam enter- 
ing the turbine, the speed being main- 
tained practically constant independent of 
the amount of power supplied by the gen- 
erator. In addition to the regular govern- 
ing mechanism, an emergency governor 
is supplied, which immediately shuts off 
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the steam supply if, through some abnor- 
mal condition, the speed should rise some 
predetermined amount above normal, pre- 
venting the machine from attaining a 
dangerous speed. 

Foundations of but moderate size are 
required, due to the light weight and 
small size of the turbines and the absence 
of reciprocating parts. The smaller sizes 
may be arranged to operate at any steam 
pressure above eighty pounds, and the 
larger sizes at any pressure above 100 
pounds. Superheated steam may be used, 
superheated to about 200 degrees Fahren- 
heit. 

Fig. 2 shows the turbine nozzle, Fig. 3 
a twenty-five-kilowatt turbine wheel and 
armature assembled on the shaft, Fig. + 
the governor, and Fig. 5 a twenty-five- 
kilowatt turbine generator for all classes 
of interior service. This machine has a 
speed of 3,600 revolutions per minute, a 
voltage of 125 or 250, a length of six feet 
and weighs 3,600 pounds. 
> 

The Electrical Equipment of the 

Indiana Steel Company, 
Gary, Ind. 

The new Gary (Ind.) steel plant of the 
Indiana Steel Company when completed 
will*be one of the largest adaptations 
of motor-driven apparatus in the coun- 
try. It is estimated that the plant wil! 
be able to handle substantially 5,000,000 
tons of ore a year, producing annually 
approximately 2,500,000 tons of steel. 
There will be sixteen blast-furnaces of 
450 tons daily capacity each and eighty- 
four open-hearth furnaces each with a 
capacity of sixty tons, The necessary 
electrical generating equipment capable 
of handling such an output will have an 
initial capacity of 18,000 kilowatts. The 
plant will be so designed ihat extensions 
may be added indefinitely. Of the initial 
equipment, 14,000 kilowatts will be in 
2,000-kilowatt, twenty-five-cycle, 2,300- 
volt units, and 4,000 kilowatts in 2,000- 
kilowatt, 250-volt, direct-current units. 
These generators have been ordered from 
the Allis-Chalmers Company, Milwaukee, 
Wis. The generators will be driven by 
Allis-Chalmers horizontal twin tandem gas 
engines. 

The power-house building for the pres- 
ent is to be approximately 700 feet long, 
with a span in the main building of 
eighty-eight feet. An eighteen-foot ex- 
tension under the same roof through the 
entire length of the structure has been 
planned in order to provide room for high- 
tension switches. The power-house will 
be located immediately adjacent to the 
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blast-furnace blowing engine houses and 
between the blast-furnaces and the open- 
hearth furnaces. 


—_———— ope 
A New Form of Flashing Sign. 
The accompanying illustration shows 

the “Flash-I-Do” advertising sign, placed 

upon the market by Lindstrom, Smith 

Company, 59 Dearborn street, Chicago, 


FLASHING SIGN. 


il. This is a double sign having a glass 
face on each side. It is equipped with 
a swivel socket, enabling the user to place 
it in any position. The signs are made 
of iron plate finely enameled white on 
the inside and black on the outside. They 
are provided with twenty-four five-six- 
teenths-inch holes around the edge, which 
serve to ventilate the sign. The swivel 
plug, which is especially made for these 
signs, is three and one-half inches long, 
and is made of porcelain with a brass cap 
on the outside to make connection with 
the socket. The plug has a corrugated 
rim around the top which makes it turn 
easily. There is a metal tube fastened to 
the body of the sign, and in this tube the 
swivel socket is placed in such a way 
that the sign never needs to be turned in 
fastening it to a socket. There is a socket 
fastened on the tube on the inside for 
holding the lamp. This is placed so that 
the lamp will always be in the centre of 
the sign. 

The automatic thermostat or flasher is 
mounted on a porcelain base five and one- 
half inches long and one and one-half 
inches wide. It is wound with fine insu- 
lated German silver wire, insulated to 
stand any current up to 250 volts. The 
contact points are made of pure platinum 
and are fitted with an adjusting screw, 
by means of which adjustment can be 
made so that the thermostat will flash 
either fast or slow or make the lamp burn 
steady. 

The frame holding the glass in place 
is made of brass, highly polished and 
lacquered, It is fitted with three brass 
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thumbscrews on the side for maintain- 
ing the glass in position. The sign is fur- 
nished with ground glass plates and the 


letters making up the sign may either be 
painted or gummed on the glass. 
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The “ Hylo” Flasher. 

The accompanying illustration shows a 
new form of flasher which the Phelps . 
Company, Detroit, Mich., has placed upon 
the market. This flasher is designated 
as the ‘“Skedoodle J.” The operation of 
the flasher is easily understood from the 
illustration. In the “Skedoodle J” the 
manufacturer utilizes the sticking of the 
magnet to ensure a very clean make and 
break. The current normally passes from 
the terminal stud on the left through the 
carbon contacts across the spring of the 
flasher and out through the terminal stud 


‘‘SKEDOODLE J.” 


at the right-hand side, which completes 
the main lighting circuit. A shunt-cir- 
cuit will be noticed passing around the 
lower carbon block and including a re- 
sistance winding about a rod, the resist- 
ance winding terminating at the stud at 
the right-hand side of the flasher. The 
permanent magnet tends to draw the lower 
carbon block into contact with the upper 
block. The tension on the wire rod, how- 
ever, holds the blocks separated until the 
current. passing through the resistance 
wire heats it so that, upon expansion tak- 
ing place, the carbon blocks are pulled 
together and held tightly closed by the 
sticking effect of the magnet until the 
contraction of the rod is sufficient to pull 
the carbon blocks apart with a clear break. 
The illustration shows the single-pole 
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type of “Skedoodle J.” This type has been 
built to carry as high a current as thirty- 
five amperes experimentally, and twenty- 
five amperes for a steady load. This 
single-pole type, however, will probably 
be standardized at six amperes’ capacity, 
and a similar design with a double-pole 
construction will be placed upon the mar- 
ket for twenty-five amperes’ capacity. 


Allis-Chalmers Company and the 
Manufacture of Christensen 
Air-Brakes. 


Since the announcement, made some 
weeks ago by the Allis-Chalmers Com- 
pany, Milwaukee, Wis., of the acquisition 
of exclusive rights to build and sell Chris- 
tensen air-brakes, the company has been 
busily organizing its new department for 
the extensive manufacture of this well- 
known device. 

J. H. Denton, who was general super- 
intendent of the National Brake and 
Electric Company, has been engaged to 
act as manager of the new air-brake de- 
partment, and he will be surrounded by 
a staff of men who have been especially 
trained in this branch of manufacture. 
Shop facilities are being provided as rap- 
idly as possible, and it is expected that 
shipments may be made from stock within 
seventy-five days from date. The entire 
second floor of the north shop, “Reliance” 
works, Milwaukee, now occupied by the 
company’s general offices, will be devoted 
to the manufacturing and assembling of 
air-brake equipments, following the re- 
moval of the offices to the West Allis 
works. 

The following men, all of whom are 
thoroughly conversant with air-brake 
practice, are now associated with the Allis- 
Chalmers organization: F. C. Randall, 
formerly vice-president and general man- 
ager of the National Electric Company, 
for the past year has been manager of the 
New York district office of the Allis- 
Chalmers Company, and, owing to his in- 
timate acquaintance with the manufacture 
and application of air-brakés, is excep- 
tionally well qualified to advise with trac- 
tion men on this subject; W. W. Power, 
formerly manager of the National Brake 
and Electric Company’s Philadelphia of- 
fice, was recently appointed manager of 
the Philadelphia district office of the Allis- 
Chalmers Company; George C. Voigt, 
formerly of the National Electric Com- 
pany, has lately identified himself with 
the Allis-Chalmers Company and will have 
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charge of air-brakes sales in western terri- 
tory, and George C. Dresser, until recently 
with the National Brake and Electric 
Company, is to be attached to the Allis- 
Chalmers Company’s New York office, as 
a special representative of the air-brake 
department. 


— a> —__——- 


American-Ball Engines and 
Generators. 


One of the principal advantages of the 
American-Ball duplex compound engines 
is their compactness. This engine, it is 
stated, occupies no more floor space than 
a simple engine of less power. The high 
and low-pressure cylinders are cast to- 
gether, one directly below the other. Qn» 
cross-head carries both piston rods, while 
a single continuous valve cf improved de- 
sign controls the emission and exhaust in 
both cylinders. The emission and ex- 
haust are simultaneous in both cylinders. 
securing an even distribution of the work 
between the two pistons. 

One of the chief characteristics of this 
engine is the inertia governor, which main- 
tains a speed regulation within one-tenth 
of one per cent from no load to full load 
suddenly applied. A continuous oiling 
svstem is provided, which, while not de- 
pending upon the splash principle, is said 
to be positive in its action. 

The manufacturer of these engines, the 
American Engine Company, Bound 
Brook, N. J.. is specializing in the con- 
struction of complete generating sets. 
The American-Ball dvnamos conform 
with the most approved principles of 
modern practice. Special attention has 
been devoted to the matter of armature 
ventilation. Heating is kept as low as 
possible by a single large air-duct divid- 
ing the armature transversely into halves. 
This acts as a centrifugal blower, draw- 
ing a volume of fresh air through the 
armature and giving thorough ventilation 
to the machine. The armature coils are 
formed of solid bar copper, wound with 
cotton and thoroughlv insulated, allowing 
a large cross-section of copper. 

Among recent sales may be mentioned 
the following: two eightv-horse-power du- 
plex compound engines for the De Lamar 
Copper Refining Company, Perth Am- 
boy, N. J.; three duplex compound en- 
gines for the E. I. du Pont Company, 
Wilmington, Del.; two 200-kilowatt en- 
gine-tvpe gencrators to be water-wheel- 
driven, for the W. D. Boyce Paper Mills 
Company, Marseilles, Tl. 
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Rolling Mill Motors. 


The accompanying illustration shows 
a new line of form “W” rolling-mill mo- 
tors placed upon the market by the 
Crocker-Wheeler Company, Ampere, N. J. 
The form “W” motor is built for outputs 
of twenty-five, thirty, seventy-five and 100 
horse-power. The parts are simple and 
heavy, and the strength of the parts, the 
manufacturer announces, corresponds ap- 
proximately to the parts of ordinary mo- 
tors of about twice the rated capacity of 
these machines. 

The bearings are completely enclosed, 
the ends of the bearings being concealed, 
so that no particles of dust can enter. 
The motor can be completely disas- 
sembled, however, by lifting off the top 
half after removing four external bolts. 


Form “W” RoLLING-MILL MOTOR. 


The armature is so designed and pro- 
portioned with reference to the field that 
the motors operate in both directions un- 
der ordinary overloads without sparking. 
The motors are insulated with fireproof 
material and can be operated in the hottest 
places. 

The field frame is of steel, octagonal in 
shape, with four poles, and is divided hori- 
zontally, the halves being held by four 
heavy bolts on the outside. In the twen- 
tv-five and fifty-horse-power sizes remov- 
ing the upper half removes also all of 
the brush rigging which is connected to 
the top half of the frame. The connec- 
tions are all made outside of the shells 
of the machines, so as to be plainly visible 
and easily handled. The machines are 
jig made and therefore interchangeable. 
The frame is of the enclosed type with 
hand-hole covers suitably placed on the 
front and rear ends for inspecting the 
interior. 

The pole shoes are built up of steel 
laminations and are bolted to the poles by 
bolts having square heads sunk in pockets 
on the face of the pole shoes, and with 
nuts on the outside of the field frame. 
Each foot is drilled for two heavy hold- 
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ing-down bolts which will retain the mo- 
tor securely on its foundations. 

The commutator is constructed in the 
usual way and insulated with the best 
mica. The clamping bolts are accessible 
from the front of the commutator, facili- 
tating its removgl. 

The shafts are of forged steel turned 
and ground to exact dimensions. They 
have extensions on both ends, so that the 
pinion may be placed on either end and 
a brake on the opposite end. In case the 
shaft is damaged it can be removed with- 
out disconnecting the windings from the 
commutator, as the commutator is keyed 
to a sleeve extension of the flange form- 
ing one end of the armature core. The 
armature windings are simple and sub- 
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The Electric Locomotives for the 
New York Central Lines. 

Last October the first half of the 
50,000-mile endurance run of the first 
high-speed electric locomotive, No. 6,000, 
built jointly by the General Electric Com- 
pany and the American Locomotive Works, 
was completed on the test tracks of the 
New York Central lines at Schenectady, 
N. Y. On June 12 this locomotive com- 
pleted the second half of this exhaustive 
service test. The maintenance expense per 
mile for the complete 50,000-mile run 
amounted to $0.0126. This figure in- 
cludes all maintenance expense on motors, 
brake shoes, tires, inspection and other 
miscellaneous items. Moreover, the oper- 
ating conditions were much more severe 
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ment of the New York Central Railroad 
and the test, it is understood, was thor- 
oughly successful. The trials were made 
on a mile and a half of track at Kings- 
bridge. The remaining locomotives are 
well under way at the shops of the Gen- 
eral Electric Company and the American 
Locomotive Works, and it is expected that 
the whole number, thirty-five, will be 
ready for service early in October. 


Gas-Blowing Engine Plant for the 
Indiana Steel Company. 

The Westinghouse Machine Company, 
East Pittsburg, Pa., has secured a contract 
for eight large gas-driven blowing engines 
to be installed in the plant of the Indiana 
Steel Company at Gary, Ind. The ma- 


EIGHT OF THE 100-Ton, 2,200 HoksE-PowER ELECTRIC LOCOMOTIVES BUILT FoR THE NEW YORK CENTRAL & Hupson River RAILROAD. 


stantial, each coil consisting of a single 
turn without joint except where soldered 
to the commutator bar. The armature 
conductors are made of flat strip copper 
separated from each other by asbestos. 
The coils are placed below the surface of 
the core and held in place by wedges. No 
band wires are used on the armature core, 
except one at each end outside of the core 
to hold down the coil ends below the sur- 
face of the core. 

The brushes are carried in cast bronze 
boxes clamped to large square steel studs. 
The brushes fit accurately in the boxes 
and slide in machined ways, and are held 
against the commutator by curved fingers 
actuated by coiled springs. 

The motors are wound either series or 
compound. 


than those to which the thirty-five loco- 
motives which have been ordered will 
be subjected. The test locomotive hauled 
a train averaging from 200 to 400 tons 
over a six-mile track, and high-speed run- 
ning under these conditions involved 
higher braking and accelerating duty than 
in regular operating service. 

The accompanying illustration shows 
eight of the thirty-five 100-ton, 2,200- 
horse-power electric locomotives which 
have been built for the New York Central 
lines, following the same design as No. 
6,000, which has made such a satisfactory 
record. In all fourteen machines are now 
building. Of the eight locomotives shown, 
Nos. 3,401 and 3,402 have been shipped 
to New York. These locomotives have 
been tried out by the operating depart- 


chines comprised in this initial order will 
be uniform in size and capacity. Each 
gas engine as an electric unit will have a 


rated capacity on blast-furnace gas of 
nearly 3,000 horse-power, corresponding 
to a rating of 4,000 horse-power on natural 
gas. The unit will be arranged in twin- 
tandem fashion, each side consisting of 
two double-acting gas cylinders and one 
blowing cylinder in the opposed or vis-a- 
vis arrangement. The power cylinders are 
forty-two inches and the air cylinders 
sixty-eight inches in diameter, with a com- 
mon stroke of fifty-four inches, the unit 
running at a maximum speed of scventy- 
five revolutions per minute for blowing 
and eighty-four revolutions per minute for 
electric work. The capacity of air deliverv 
at this speed will be 33,000 cubic feet of 
free air per minute at eighteen pounds 
pressure, with a maximum pressure de- 
livery of thirty pounds per square inch. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TACOMA GAS AND ELECTRIC COMPANY—The Tacoma Gas 
and Electric Company, Tacoma, Wash., has been sold to Deane & 
Company, of Grand Rapids, Mich., the price paid being approxi- 
mately $1,000,000. 


WESTCHESTER INTERESTS MERGE—A certificate of incor- 
poration has been filed at Hartford, Ct., for the Northern West- 
chester Securities Company, of Bridgeport, Ct. The capital given 
is $2,400,000. The incorporators are: F. A. Stratton, Mount Vernon, 
N. Y.; Louis B. Grant, Brooklyn, N. Y., and Charles H. Werner, 
New York city. It is said that the new company is really a merger 
of the gas and electric lighting companies and trolley lines in north- 
ern Westchester and eastern Connecticut, under the management of 
F. A. Stratton, formerly president of the Westchester Lighting Com- 
pany. 

MOHAWK VALLEY COMPANY INCREASES ITS CAPITAL 
STOCK—The Mohawk Valley Company, Utica, N. Y., has filed a 
certificate increasing its capital stock from $10,000,000 to $20,000,- 
000. The papers show that the company has issued the full amount 
of the $10,000,000 capital, and that it is held by the New York Cen- 
tral & Hudson River Railroad Company and Horace E. Andrews, 
the Central company holding $6,000.000, and Mr. Andrews $4,000,000. 
The Mohawk Valley Company is the operating company of the trolley 
lines which have been purchased in recent years by the New York 
Central, including the Utica & Mchawk Valley Railroad, the Syra- 
cuse Rapid Transit Company and the trolley lines in Rochester, N. Y. 


TO BUILD NEW ELECTRIC LINE—The Fort Dodge, Des Moines 
& Southern Railroad Company has secured the money necessary to 
connect Fort Dodge and Des Moines by an electric line. A mort- 
gage has been filed with the Old Colony Trust Company for bonds 
to the amount of $12,150,000 for the immediate construction of the 
line to connect with the Newton & Northwestern and the Ames & 
College Railroad. The trustee provides also for the issuance of $300,- 
000 more bonds to be used in the purchase of real estate and $750,- 
000 additional to be used in the purchase of coal lands. There has 
also been filed the transfer of the Northwestern Construction Com- 
pany to the Fort Dodge, Des Moines & Southern. Homer Loring, of 
Des Moines, Iowa, signs the papers for the electric line. 


PUEBLA PUBLIC UTILITIES PURCHASED—The Mexican 
Light and Power Company, Limited, has completed the purchase 
of the Puebla (Mexico) Tramway, Light and Power Company, which 
includes the electric light company and the urban tramways at 
Puebla. The company has also completed the purchase of the Tuxi- 
pango water power of the Rio Blanco, which is located just south 
of Orizaba, and which was owned by Oscar and Thomas Braniff. 
The Mexican Light and Power Company, Limited, intends to de- 
velop 30,000 horse-power from this river and bring it to Puebla, 
making the city independent of power supply from Mexico City. The 
work that the company will do in the matter of the electrification 
of the tramways, the reconstruction of the plant, and the develop- 
ment of the water power will mean the expenditure of about 
$6,000,000. 

THE CINCINNATI GAS AND ELECTRIC COMPANY—Efforts 
are being made to obtain underwriting to the extent of $5,000,000 
to carry out a plan of financing the acquisition of the Cincinnati 
Gas and Electric Company, Cincinnati, Ohio. Archibald S. White, 
formerly president of the National Salt Company, has acquired an 
option and lease on the Cincinnati Gas and Electric Company. He 
proposes to sell it to a projected corporation, to be known as the 
Union Gas and Electric Company, which will have a capital of $20.- 
000,000, half of which is six per cent preferred stock. The balance 
is common stock. He has made an agreement with A. B. Leach & 
Company, George W. Young and Oscar L. Gubelman, who are the 
syndicate managers. The underwriting syndicate will buy $5,000,000 
of the preferred stock of the Union Gas and Electric Company. To 
each subscriber for five shares of preferred stock at par, two shares 
of common stock will be given as a bonus. According to the terms 


of the agreement the syndicate managers may borrow, on behalf 
of the underwriters, from one or more trust companies funds not 
to exceed the amount of the unpaid subscriptions of the under- 
writers. It is stipulated that the agreement shall not become bind- 
ing until at least $3,000,000 of preferred stock shall have been sub- 
scribed. The agreement contains the information that the Union 
Gas and Electric Company proposes to guarantee, as a result of a 
lease of the Cincinnati Gas property, four and one-half per cent 
on the outstanding stock during the first two years, four and three- 
quarters per cent during the next two years, and five per cent for the 
remainder of the lease. The lease has been acquired for ninety-nine 
years. The contract made by White also provides that $3,000,000 
shall be deposited with trustees as security for the payment of the 
rental, and that within the first five years of the term $2,000,000 
shall be expended in extensions and additions to the property. 


POWER PERMITS GRANTED—Under an act to protect Niagara 
falls, Secretary Taft has granted these temporary permits to take 
water: Niagara Falls Power Company, 8,600 cubic feet per second; 
Niagara Power Company, 4,000 cubic feet per second; Lockport Hy- 
draulic Company, 500 cubic feet from the Erie canal, and 333 cubic 
feet from the lower level of the Erie canal at Lockport. The Ni- 
agara, Lockport & Ontario Power Company is granted permission 
to receive into the United States electric current equivalent to 25,000 
horse-power daily from the Ontario Power Company, of Niagara 
Falls, Ontario; and the Niagara Falls Power Company not to ex- 
ceed 25,000 horse-power electrical current daily from the Canadian 
Niagara Power Company. These permits are the only ones granted 
for the taking of electricity generated in Canada into the United 
States. The secretary of war states that it will be necessary to 
make a thorough investigation before granting permanent permits 
for such transmission. 


OBITUARY NOTICES. 

MR. RUSSELL SAGE, the well-known capitalist, died at his coun- 
try home at Lawrence, L. I., on Sunday, July 22. Mr. Sage was born 
at Verona, N. Y., August 4, 1816. He began his career as an errand 
boy in his brother’s grocery store at Troy, N. Y., where he ad- 
vanced very rapidly, becoming a wholesale grocer in 1837. He was 
alderman for Troy in 1847 and a member of congress for the term 
of 1853-1857. In 1863 he removed to New York city, where he be- 
came engaged in business in Wall street. Mr. Sage was reputed to 
be very wealthy, and was a director in a large number of corpora- 
tions, among them being the Manhattan Railway Company, the West- 
ern Union Telegraph Company, the Fifth Avenue Bank, the Consoli- 
dated Coal Company, the Iowa Central Railway Company, the 
Missouri-Pacific Railway Company and the Pacific Mail Steamship 
Company. 

MR. JOHN SALTAR, JR., died suddenly on July 12. Mr. Saltar 
was a graduate of the Rensselaer Polytechnic Institute, of Troy, 
N. Y., class of 1867. Upon graduation he accepted a position as civil 
engineer with an eastern railroad, later being appointed city engi- 
neer of Saratoga, N. Y., where he served some time, giving much 
satisfaction. Later his services were required by the government 
of Ecuador, where he was given charge of important works going 
on at that time. Upon the successful completion of this work Mr. 
Saltar again turned his attention to railroad work in the United 
States, finally accepting a position with the North Illinois Steel 
Works. This position he resigned in 1881 to accept the manage- 
ment of the western department of the Otto Gas Engine Works, 
Philadelphia, Pa. About seven years ago he was elected president 
of the company, which position he held at the time of his death. 
Under his efficient management all the larger sizes of the Otto en- 
gine were perfected and placed on the market. The name of John 
Saltar, Jr., is probably best known to the engineering world as the 
inventor of submarine engines. Mr. Saltar was an active member 


-of the Masonic order and of the Western Society of Mechanical 


Engineers. The interment took place at Rockford, Ill., where Mr. 
Saltar was born. 


NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—Cedar Line Telephone Company, Amboy. 
$1,000. E 


DOVER, DEL.—People’s Home Telephone Company, 
$300,000. 


PHILADELPHIA, PA.—Citizens’ Electric Light Company, Phila- 
delphia. $100,000. 


COLUMBUS, OHIO—Moxahala & Bristol Railway Company, Moxa- 


Chicago. 


hala. Increase of capital from $25,000 to $50,000. 

DENVER, COL.—Stratton Telephone Company. $6,200. Incor- 
porators: J. J. Pugh, A. J. Pugh and C. S. Wellman. 

VINCENNES, IND.—White River Power Company. $500,000. 


President and general manager, Eugene Rush, Detroit, Mich. 


NEWARK, N. J.—People’s Light and Power Company. $500,000. 
Incorporators: Philip N. Jackson, Oliver W. Jackson and Joseph 
I. Conlon. 


AUGUSTA, ME.—Ripley Telephone Company. $1,000. Officers: 
president, William H. Farrar, of Ripley; treasurer, Charles S. Boyn- 
ton, of Ripley. 


SPRINGFIELD, 1LL.—Camp Point Electric Light and Power 
Company, Camp Point. $10,000. Incorporators: E. F. Hollister, 
F. H. Whitney and G. C. Gill. 


BEACH CITY, OHIO—Beach City Home Telephone Company. 
$2,500. Incorporators: A. B. Wingate, Jacob Musand, O. E. Oberlin, 
J. M. Ramsey, M. W. Briggs and J. T. Hay. 


INDIANAPOLIS, IND.—The Gary & Hammond Traction Com- 
pany. $10,000. Directors: K. K. Knapp, William Duff Haynie, Gil- 
bert R. Call, Mark Breeden and William Beye. 


CLEVELAND, OHIO—The Cleveland Railway Promotion Com- 
pany, Cleveland. $10,000. Incorporators: W. M. Hayden, A. W. 
Thomas, Max P. Goodman, F. B. Krause and C. F. Buxton. 


SALT LAKE CITY, UTAH—The Alpine Light and Power Com- 
pany, of American Fork. $100,000. Officers: A. J. Evans, presi- 
dent: D. C. Strong, vice-president; J. H. Clarke, secretary; S. L. 
Chipman, treasurer. 


INDIANAPOLIS, IND.—Evansville, Princeton & Vincennes In- 
terurban Railroad Company. $10,000. Directors: Henry W. Mar- 
shall, S. T. Murdock, Robert Todd, J. M. Barrett, W. V. Stuart, Will- 
iam Wallace and L. C. Neely. 


RICHMOND, IND.—Ardmore Heat and Light Company. $200,- 
000. Directors: John W. Smith, of Muncie, Ind.; L. G. Neely, of 
St. Mary’s, Ohio; S. T. Murdock, of Lafayette, Ind.; J. D. S. Neely, 
E. R. Curtain, J. B. Kerr and E. J. Mair, all of Lima, Ohio. 


AUGUSTA, ME.—North Dakota Independent Telephone Com- 
pany. For the purpose of constructing and operating local and long- 
distance telephone lines. $3,000,000. Officers: president, L. J. Cole- 
man, of Gardiner; treasurer, A. M. Macomber, of Augusta. 


TRENTON, N. J.—Peoria Light Company. To purchase, hold and 
sell stocks, bonds and mortgages of railroad, street railway, elec- 
tric light and gas companies. $3,500,000. Incorporators: R. S. 
Kearney, Jacob Heckma and William H. Carr, all of Jersey City. 


JEFFERSON CITY, MO.—Versailles & Sedalia Railroad Com- 
pany, of Versailles. To build a road six miles long within the county. 
$60,000. Incorporators: J. Applewhite, W. W. Fauss, J. M. Goodbar, 
J. C. Ottinger and S. W. Tate, of Memphis, Tenn.; G. D. Abell, Joel D. 
Hubbard and J. A. Petty, of Versailles. 


SPRINGFIELD, ILL.—The De Kalb, Sycamore & Interurban 
Traction Company. To construct a road from De Kalb to Belvi- 
dere, from Sycamore to Elgin and from De Kalb to Yorkville, with 
branches from De Kalb to points in the counties of Boone, McHenry, 
Kane, Ogle, Lee, Kendall, La Salle and Dupage. $100,000. 


GUTHRIE, OKLA.—Clinton, Cheyenne & Canadian Interurban 
Railway Company. To build from Clinton through Custer, Roger 
Mills and Kay counties to Canadian, in Hemphill county, Tex., and 
passing through Cheyenne in Roger Mills county, whence a branch 
line will be built through Greer county to Mangum. $1,000,000. In- 
corporators: C. S. Gilkerson, president: L. L. Collins, vice-president; 
R. V. Converse, secretary and treasurer; L. W. Pate and W. T. Bon- 
ner, directors, all of Cheyenne., 
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TELEPHONE AND TELEGRAPH. 


MOBILE, ALA.—The Western Union Telegraph Company is re- 
constructing its line from Mobile to Bayou La Batre. 


LITTLE ROCK, ARK.—The Southwestern Telegraph and Tele- 
phone Company is installing a line between Little Rock and Fort 
Smith. 


NORWICH, CT.—The Southern New England Telephone Com- 
pany has filed with the secretary of state a notice of an increase of 
its capital stock from $5,000,000 to $6,000,000. 


KALAMAZOO, MICH.—E. W. Bowman and associates have in- 
corporated the Citizens’ Telephone. Company with $250,000 capital. 
They purpose having a plant for 20,000 subscribers ready within a 
year. 


HORNELL, N. Y.—Application has been made to the common 
council of Hornell by the New York & Pennsylvania Telephone and 
Telegraph Company for permission to put its wires under ground. 
The improvements will cost about $200,000. 


MOULTRIE, GA.—The Moultrie Telephone Company has ar- 
ranged for a larger telephone exchange, to meet the growing de- 
mand for service. The new exchange will accommodate 400 tele- 
phones, and will be put in in a short time. 


SALT LAKE CITY, UTAH—Directors of the Rocky Mountain: 
Bell Telephone Company are planning improvements which will in- 
volve an expenditure of $384,000. Increased business, necessitating 
a new switchboard and an additional amount of office room, is the 
explanation of the expenditure. The switchboard alone will cost 
$275,000. 


NORWALK, OHIO—The Bell Telephone Company has begun 
the work of rebuilding its system in Norwalk. The contemplated 
improvements include the stringing of new wires all over the city. 
the erection of new poles where needed and the placing in the new 
offices of the company of a new switchboard. The work will neces- . 
sitate the expenditure of many thousands of dollars. 


PENN YAN, N. Y.—At the annual meeting of the Crosby & Bar- 
rington Telephone Company officers for the ensuing year were 
elected as follows: president, Charles E. Guile; vice-president, How- 
ard S. Fullagar; directors, Isaac Crosby, Samuel I. Thayer, Thomas 
W. Windnagle, David Hoover, Herbert C. Ovenshire, Howard S. 
Fullagar and Charles E. Guile. The company now has thirty miles 
of pole lines and nearly sixty-five miles of wire. 


CLEVELAND, OHIO—One of the improvements the United States 
Telephone Company will make with the $200,000 it will expend dur- 
ing the next year perfecting its system through Ohio is to be the 
main line it will complete between Cleveland and Wheeling. The 
line will be of special value to the company, because it can be 
used by the company’s patrons through the southern and eastern 
parts of the state for connections with Pittsburg. 

ALBANY, N. Y¥.—The Unadilla Valley Farmers’ Telephone Com- 
pany has been incorporated with the secretary of state to build and 
operate a line beginning at Trestle, Chenango county, and running 


‘thence to Mount Upton, Rockwell's Mills, White Store, Holmes- 


ville, and terminating at South New Berlin, with short lines con- 
necting with several farmhouses in the vicinity, and one line run- 
ning out from Rockwell’s Mills to North Guilford, and there con- 
necting with another line running to Oxford. The capital stock is. 
$1,500, consisting of shares of $10 each. The directors are: C. D. 
Cornell, of Rockwell's Mills; Charles Prentice and John Rose, of 
Rockdale; A. C. Frate, of Guilford; I. J. Padgett and O. S. Meader, 
of South New Berlin, and N. S. Pearsall, of Mount Upton. 


BOISE, IDA.—The Rocky Mountain Bell Telephone Company 
will this season expend upwards of $150,000 in extending, enlarging 
and perfecting its system in the district of which Boise is the head- 
quarters. The new operating rooms, switchboards and attachments 
of the Boise office, which have just been put in service, add to its 
capacity to the extent of 9,600 telephones. The long-distance equip- 
ment has been increased to permit of the employment of six addi- 
tional operators. The company has completed. or has in course of 
construction, the reequipment of the offices at Nampa, Caldwell, 
Weiser, Payette and Council, Ida., and Ontario, Ore. These im- 
provements result in adding two circuits between Boise and Cald- 
well, one between Caldwell and Weiser and two between Weiser 
and Council, 
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ELECTRIC LIGHTING. 


GROTON, S. D—The electric light plant at Groton is being en- 
larged. 


ATLANTIC, IOWA—Work has been commenced on the erection 
of an electric light plant for the town of Lewis. 


BELLE PLAINE, MINN.—Local capital will install an elec- 
tric lighting plant for the borough of Belle Plaine. The company 
will be incorporated with a capital stock of $10,000. 


TELLURIDE, COL.—The Telluride Power Company has con- 
tracted with the Westinghouse Electric and Manufacturing Com- 
pany for some additions to its power transmission plant, consisting 
of two 7,500-horse-power generators and a number of transformers. 


RACINE, WIS.—The explosion of a boiler destroyed the electric 
lighting plant at Camden, S. C., owned by Frank K. Bull, of Racine, 
Wis., causing a loss of $50,000. Mr. Bull sent his representatives 
to Camden with instructions to have the plant rebuilt. Camden is 
now without lighting and street railway service. l 


TONAWANDA, N. Y.—At a meeting of the directors of the Tona- 
wanda Power Company and Suburban Power Company, held at the 
office of the Tonawanda Power Company, the following officers were 
elected: D. O. Mills, president; de Lancey Rankine, vice-president; 
F. L. Lovelace, secretary; W. Paxton Little, treasurer; F. M. Gor- 
don, assistant treasurer. 


KEWANEE, ILL.—A]) the holdings of the Kewanee Light and 
Power Company have been sold to the American Gas Company, of 
Philadelphia. In the transaction the electric light and gas plants 
and the heating plant, as well as the new ice-making plant, are 
included. The last two plants mentioned were the property of the 
Lighting and Heating Company, of Kewanee. 


MEMPHIS, TENN.—A new electric light plant is being erected 
in Memphis, the present size of which will be 2,000 horse-power. 
The underground district of the city will be thoroughly wired this 
season for the distribution of the current generated. The plant 
will be owned by Edward G. Cowdery, of St. Louis, Mo., and sev- 
eral associates. It was erroneously stated in the issue of the Erec- 
TRICAL Review for July 14 that this nlant would be owned and 
operated by the Laclede Gas Light Company. 


SARATOGA SPRINGS, N. Y.—The stockholders of the Half- 
moon Light, Heat and Power Company at their annual meeting 
elected the following directors: John C. Duncan, Edward H. Strang, 
Herbert 0. Bailey, William L. Howland, Adelbert J. Harvey, Stephen 
Lee, William R. Palmer, of Stillwater; George Hudson, of Still- 
water; G. F. Best, of Round Lake; William C. Tallmadge and John 
W. Gibson. The directors elected the following officers: president, 
John C. Duncan; vice-president, Edward H. Strang; secretary, Her- 
bert O. Bailey: treasurer, Wiliam L. Howland. 


CHATTANOOGA, TENN.—In order to facilitate the enlargement 
o: the plant and the extension of its service the stockholders of the 
Citizens’ Light, Heat and Power Company, of Montgomery, Ala., 
have organized a corporation under the name of the Citizens’ Light 
and Power Company, and have taken stock in exchange for their 
holdings in the old. The change was made to take advantage of 
the new corporation laws of Alabama, which are more liberal. As 
with the old company the officers are: Alexander Rice, president; 
E. Meertieff, vice-president; P. R. Whiting, secretary, and J. L. 
Cobbs, treasurer. 


PORTLAND, ORE.—All the electric wires and cables of the 
Portland General Electric Company will be placed under ground in 
the businesg districts of the city in the near future. Engineers 
°f the corporation are now preparing plans for the proposed under- 
Bround conduit system, which will be presented to the city council 
Within the next sixty days. It is proposed that these plans, if ac- 
ceptable, will be incorporated in an ordinance which will affect all 
electric light and power companies operating in the city. It is esti- 
mated that the outlay for placing the wires under ground will be 
not less than $500,000. 
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ELECTRIC RAILWAYS. 


SAN ANTONIO, TEX.—The bonds have been sold and the con- 
tract let for the construction of an interurban electric line to run 
from San Marcos, Hays county, to Smithville, Caldwell county, a 
distance of about forty miles. 


READING, PA.—A contract has been jet for the construction 
of the trolley line from Trooper to Souderton, by the Montgomery 
Rapid Transit Company, to John Bane & Company, of New York. 
The road is a link of the Schuylkill Valley Traction Company. 


EAST HOUGHTON, MICH.—At a meeting of the East Hough- 
ton village council a franchise was granted to the Houghton 
County Street Railway Company to build an extension of the street 
car line to East Houghton and as far as the easterly boundaries 
of the village. 


HAGERSTOWN, MD.—A movement is on foot to build an elec- 
tric road on South Mountain from Pen-Mar Park to High Rock, 
Quirauk, Brinkwood and Ragged Edge. Preliminary plans have 
been placed in the hands of Jason Bell and Simon Wiener, supervis- 
ins engineers. 


CHICAGO, ILL.—The Du Page County Railway, with principal 
Office in Naperville, has been incorporated. The contemplated road 
is from Wheaton to Naperville. All of the incorporators are resi- 
dents of the latter city, and are: W. F. Keeney, A. M. Royce, Alvin 
Scott, J. F. Royce and Samuel Mather. 


GOSHEN, IND.—It is announced that the builders of the Indian- 
apolis, Huntington, Columbia City & Northwestern Interurban Rail- 
way have secured $1,500,000 by bonding the property to the Central 
Trust Company, of Indianapolis, and will proceed at once and build 
the road from Goshen to Lake Wawasee, thirteen miles, equipping 
it for operation this fall. 


WINCHESTER, VA.—The Frederick county board of supervisors 
has granted the appiication of the Winchester & Washington City 
Railway Company for a franchise for a right of way through Fred- 
erick county for its electric railroad, which is to be built between 
Winchester and a number of towns, connecting with the Southern 
Railway at or near Blue Mont, Loudoun county. 


BENTON HARBOR, MICH.—President J. M. McMichael, of the 
Benton Harbor-St. Joseph Railway and Light Company, has given 
out a statement that his line will be extended from Benton Harbor 
to Kalamazoo, and that work will be started this fall. A line to 
Eau Claire will be in operation in August. Cars are now running 
as far as Tabor’s resort, twelve miles from Benton Harbor. The line 
will go from Eau Clafre to Dowagiac. 


ROCHELLE, GA.—Some time ago J. A. J. Henderson, president 
of the Ocilla & Valdosta Railroad, made a proposition to the citizens 
of Rochelle that if they would subscribe for $16,000 of stock in the 
road he would agree to extend the line from Fitzgerald to Rochelle. 
The stock has been subscribed for and Mr. Henderson notified to 
that effect, which makes the road for Rochelle assured. Mr. Hen- 
derson expects to extend the road from Rochelle to Macon via Hawk- 


insville. 


NEW HAVEN, CT.—The Consolidated Railway Company is pre- 
paring plans for an addition to its power plant in New Haven. The 
structure will be a brick building, one story high, sixty by seventy 
feet. Additions to the equipment, consisting of three 500-horse 
power boilers, with a large generator set and condensers, will also 
be made. The company will likewise enlarge its power plant at 
Branford. The present building will be carried up two stories, 
and several new boilers of 200-horse-power capacity will be installed. 


LEWISTON, IDA.—President G. W. Thompson, of the Lewiston 
Southeastern Electric Railroad and the Central Idaho Development 
Company, has wired from New York to his Lewiston representatives 
that the double enterprise has been financed by New York and Phila- 
delphia capitalists. He says the sum pledged by them is $4,000,000. 
sufficient to build the road as far as projected and to develop the 
electrical power proposed by the latter company. The Lewiston 
Southeastern is being projected from Lewiston to Grangeville, Ida., 
e, distance of ninety miles. It also intends to run a line from West- 
lake to Nez Perce. It is hoped to have twelve miles of the main 
ling ready within the next month. 
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NEW CASTLE, PA.—The power-house of the New Castle & Har- 
mony Electric Railroad, which will build a trolley line from New 
Castle to Pittsburg, will be at Eidenau, in Butler county. 


EVANSVILLE, IND.—The Evansville & Henderson Traction 
Company, whose franchise was revoked by the Evansville board of 
public works because the line was not commenced within the speci- 
fied time, will make application for a new franchise. Most of the 
surveying for the proposed road has been done. The line will be 
built by the Tennis Construction Company, of Cincinnati. 


ROANOKE, VA.—The Twin City Electric Company has applied 
to the Roanoke common council for a franchise to operate an elec- 
tric railway in the city. This company has been organized with 
the following officers: C. Markley, president; C. G. Cannaday, vice- 
president; A. L. Rife, secretary and treasurer, and M. A. Rife, gen- 
eral manager. The above, with G. T. Ellis and B. B. Dillard, com- 
pose the board of directors. The company proposes to extend the 
line to Salem. 


ST. LOUIS, MO.—The Hillsboro, Kimmswick & Northern Rail- 
way Company, which has been chartered by the secretary of state, 
will connect with the United Railway,Company’s line at Jefferson 
barracks, and will unite that place with Hillsboro, Jefferson county, 
Mo., a distance of twenty-three miles. The company is capitalized 
at $300,000. The incorporators are: Charles A. Gutke, H. W. Gutke, 
Anthony F. Furrer, James J. Ring, Charles F. Crane and Lee A. 
Hall. 


HARTFORD, CT.—Judge Robinson, of the Hartford County Su- 
perior Court, has authorized the Stafford Springs Railway Company, 
- which is owned by the Consolidated Railway Company, to transfer 
certain rights under its charter to the Hartford & Springfield Street 
Railway Company. The franchise which is to be transferred will 
permit the Hartford & Springfield system to extend a line from 
Somerville to Stafford, connecting with the road which the Con- 
solidated Railway Company is to build from Rockville to Stafford 
Springs. 


- 


BALTIMORE, MD.—Alva A. Lamkin, counsel for the Kent Trac- 
tion Company, which proposes building a trolley line between Tol- 
chester and Chestertown, has been notified that practically all the 
right of way has been secured, and that work will shortly be started 
on the road. The route surveyed is about ten miles long, and it 
is intended to locate the power-house about midway between the 
two places, at Fairlee. The original intention was to use gasoline 
motor cars, but after a careful investigation the promoters decided 
upon electricity as a motive power, and it is now proposed to have 
the company sell current as well as operate the railway. The 
capital stock of the Kent Traction Company is $200,000. The line 
which it will build will be for freight as well as passenger use. 


SYRACUSE, N. Y.—Members of the Vanderbilt-Andrews syn- 
dicate of electric railroads have been elected to the directorate of 
the Rochester Electric Railway Company, said to be the most profit- 
able electric line in western New York. It is leased for $16,000 a 
year to the Rochester Railway Company, which pays a dividend of 
eight per cent on its $200,000 capital stock and has a surplus of 
$42,500. The road runs to Ontario Beach. The directors elected 
are: Horace E. Andrews, of Cleveland, Ohio, president of the Rapid 
Transit Company; W. K. Vanderbilt, Jr., E. V. W. Rossiter, John 
Carstensen, W. C. Brown and W. J. Wilgus, New York Central 
Officials; John J. Stanley, general manager of the Rapid Transit 
and the Mohawk Valley companies; A. H. Harris, C. T. Chapin, 
G. E. Roth, G. A. Holister, W. M. Eaton and W. C. Barry, of 
Rochester, 

PERSONAL MENTION. 


MR. M. H. DONAHUE, who has been manager of the Postal Tele- 
graph Company at Oswego, N. Y., has resigned to accept a position 
in the electrical department of the Pennsylvania Railroad at Olean, 
N. Y. 


MR. EDGAR JAY RAUCH, of Norwalk, Ohio, has been appointed 
superintendent of the Saginaw & Bay City Railways and the Inter- 
urban line. Mr. Rauch was formerly general superintendent of the 
Canton-Akron Railway, the Canton-New Philadelphia Railway and 
of the Tuscarawas Traction Company, a system of Ohio interurban 
roads. 


MR. R. M. SEARLE, general manager of the Westchester Light- 
ing Company, with offices at Mount Vernon, N. Y., has been ap- 
pointed general manager of the Rochester Railway and Light Com- 
pany, succeeding Mr. W. M. Eaton, who is relieved of these duties 
to take up the work connected with the vice-presidencies of the 
Rochester Railway and Light Company and the Rochester Railway 
Company. 


MR. E. W. T. GRAY, who has for years been manager of the 
New York sales office of the Westinghouse Electric and Manufac- 
turing Company, resigned recently to take up commercial work in 
another field. Mr. Gray’s decision to sever his connection with the 
Westinghouse company was received with great regret by the man- 
agement, he having been one of the pioneer employés of the com- 
pany. Mr. Gray began his work with the Westinghouse company 
about the year 1890, starting in the laboratory of its original works 
in the heart of the city of Pittsburg. Later he took up installation 
work for the company, installing the first railway motors the com- 
pany made, on cars in Lansing, Mich., about the year 1901. Follow- 
ing a short period spent in installation work, Mr. Gray was called 
by the company to its sales organization, with headquarters at Pitts- 
burg. In 1898 Mr. Gray received the appointment of manager of 
the New York office. Mr. W. C. Webster, who succeeds Mr. Gray 
as manager of the New York sales office, has a broad general knowl- 
edge of the company’s commercial policy, and on account of his close 
association with the sales department in the past enjoys a personal 
acquaintance with the entire sales force, which should be of great 
advantage to him in his new work. Mr. Webster entered the em- 
ploy of the company in 1898, and has always been identified with 
the sales department. 


MR. FRANK C. MASON, the well-known superintendent of the 


police telegraph system in Brooklyn, N. Y., has retired from active 


service and is receiving the congratulations of his many friends 
throughout the electrical industry. Mr. Mason is gifted with 
& rare faculty of making and holding friends, and the universal 
wish is expressed that he will now enjoy the fruits of his labors at 
the beautiful farm upon which he will live, near Utica, N. Y. The 
Brooklyn Standard Union, commenting upon Mr. Mason’s retirement, 
speaks as follows: “Mr. Frank C. Mason, who for twenty years had 
been superintendent of the police telegraph system in Brooklyn, has 
received several big offers from electrical companies in Greater New 
York since the latter knew of his retirement from the police depart- 
ment. He will not accept any of them, however, he says, although 
in most cases the salary offered is greatly in advance of what he 
had been receiving from the city. He declares that he will not en- 
ter into business of any character. By his present plans Mr. Mason 
will try to obtain plenty of much needed rest, spending eight months 
at his old homestead in Washington Mills, N. Y., four miles south 
of Utica, where he was born and raised, and the remaining four of 
the year in Greater New York, in order to keep in touch with elec- 
trical matters and with his old friends. At the time of his appoint- 
ment to the position in the police department from which he has 
just been retired, Mr. Mason led the list in a competitive examina- 
tion for the office. He was appointed March 11, 1884. The commis- 
pioner of police at the time was John N. Partridge, who was serv- 
ing during Seth Low’s second administration as mayor of Brook- 
lyn. The telegraphic equipment in the police department was far 
from being as perfect then as it is now. In fact it was even crude. 
Communication between the precincts and headquarters was main- 
tained by means of the dial telegraph instruments. There were 
nine precincts then to the thirty-three in existence now. All these 
are furnished with modern telephone and telegraph facilities, mainly 
through the work of Mr. Mason. Mr. Mason was manager for the 
Atlantic & Pacific Telegraph Company in Poughkeepsie before he 
came to Brooklyn. His early education was obtained in the public 
schools of Utica. As a lodge member Mr. Mason is very widely 
known. He belongs to the Commonwealth Lodge 409, F. and A. M.; 
the Scottish Rite bodies, Masonic, of Brooklyn; Kismet Lodge, of the 
Mystic Shriners, and is alsoa member of the Brooklyn Lodge of Elks. 
In 1886 he organized the International Association of Municipal 
Electricians in the Clarendon Hotel. This organization is flourish- 
ing to-day, and contains some of the best-known municipal elec- 
tricians in the United States and Canada. Mr. Mason also organ- 
ized the Long Island Telephone Company, from which sprung, later 
on, the present New York & New Jersey Telephone Company.” 
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NEW PUBLICATIONS. 


THE SUBMARINE VERSUS THE SUBMERSIBLE—The paper 
by Simon Lake, entitled “The Submarine versus the Submersible,” 
has been reprinted from the Journal of the American Society of 
Naval Engineers. 


PRATT INSTITUTE FREE LIBRARY LIST OF BOOKS ON 
ELECTRICITY—Pratt Institute, Brooklyn, N. Y., has published an 
annotated list of books on electricity, in connection with the Pratt 
Institute free library. This list will be sent to any address on re- 
ceipt of request. 


NEW YORK ELECTRICAL SOCIETY—The address entitled 
“Fundamental Principles of Gas Engines and Gas Producers,” deliv- 
ered by Robert T. Lozier before the 257th meeting of the New York 
Electrical Society, February 21, 1906, has been reprinted as No. X 
of the society’s transactions. 


TRANSACTIONS OF THE ASSOCIATION OF CIVIL ENGI- 
NEERS OF CORNELL UNIVERSITY—The Association of Civil 
Engineers of Cornell University has published its transactions for 
1905-1906. These include addresses by non-resident lecturers, mis- 
cellaneous papers, and a list of members of the association. The 
frontispiece is a reproduction of the Cornell inter-college baseball 
challenge cup, won in 1905 by the College of Civil Engineering. 


JOURNAL OF THE WORCESTER POLYTECHNIC INSTITUTE 
—The July issue of the Journal of the Worcester Polytechnic Insti- 
tute is designated as the commencement number. The contents 
Include the commencement address, entitled “Technical Education 
In Relation to Industria] Development,” by Charles G. Washburn, 
and the commencement lecture delivered by Leonard P. Kinnicutt, 
entitled “Sanitary Science and the Public Health.” Reports are 
given of the thirty-third annual dinner and meeting of the Alumni 
Association and of the reunions of the classes of 1871, 1894, 1895, 
1896 and 1902, In addition to this there are institute notes and 
alumni notes. 


THE TECHNOLEXICON OF THE SOCIETY OF GERMAN EN- 
GINEERS—About 2,000 firms and individual collaborators in Ger- 
many and abroad are assisting in the compilation of the ‘“Tech- 
Rolexicon of the Society of German Engineers.” This will be a uni- 
versal technical dictionary in three languages—English, German and 
French. The work of preparation was commenced in 1901. Over 
3,000,000 word-cards have been collected. Alphabetizing has so far 
advanced that printing will begin early in 1907. The work will be 
printed and published by the well-known firm of J. J. Weber, Leip- 
Sle. The editor-in-chief is Dr. Hubert Jansen, Berlin (N. W. 7), 
Dorotheenstrasge 49. 


THE MACHINE TOOL POCKET LIST—The “Machine Tool 
Pocket List,” formerly published by the Angus Ballard Company, 
has been purchased by the George H. Gibson Company, New York 
city. The size of the book will be increased from three and one- 
half by six inches to four by nine inches. The buyers’ finding list 
of machine tools and supplies will be made more complete and 
definite, although the present list covers over a thousand firms and 
about 2.000 articles and types of tools. Brief articles of interest to 
Manufacturers of machinery will be added, and the list will be com- 
bined with Manufacturing, a journal in which the George H. Gib- 
ids Company describes and lists important patents and other indus- 
trial Opportunities, 


Hain BRUSHES—A practical treatise on the use of carbon 
Boats Ea electric motors and generators, entitled “Carbon 
te “a, by J. S. Speer, has been published by the Speer Carbon 
an St. Marys, Pa. This is one of the most interesting and 
The w g treatises which has been published upon the subject. 
detenis includes a study of the functions of carbon brushes, the 
te Which are necessary for successful operation, and a chap- 
serleg Spina troubles. In addition to this there is given a 
tion tests ee showing graphic results of heat tests, brush fric- 
Sistance ik rush voltage drop tests, brush tension tests, contact re 
The cha n wattage loss tests and coefficient of friction tests. 
nterestin er concerning contact devices for carbon brushes is very 
author te and indicates very clearly the close study which the 
Siven to this important subject. 
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ELECTRICAL SECURITIES. 


While speculation during the past week was very dull, prices 
made general gains as against a week ago, and a higher level is evi- 
dent all along the line. This rally was made despite the fact that 
there was no increase in Amalgamated Copper’s dividend, and in 
spite of the sensational rumors of panic at St. Petersburg and de- 
clines in Russian bonds. A number of very favorable railroad earn- 
ings were reported, notably Baltimore & Ohio showing a gross gain 
for the fiscal year of $9,702,000, and a net gain of $4,897,000. Mis- 
souri Pacific for May reported a net gain of $303,000. Further evi- 
dence of the prosperity of the railroads is provided in the Inter- 
state Commerce Commission’s preliminary report, to the effect that 
for the fiscal year just ended the railroads show a gross gain of ten 
per cent over the $2,073,000,000 reported in 1905. Trade reports also 
reflect prosperity in the iron and stee] industry. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 21. 


New York: Closing. 
Allis-Chalmers common..................... 16% 
Allis-Chalmers preferred.................... 45 
Brooklyn Rapid Transit.................... 714% 
Consolidated Gas........................... 139 
General Electric............................ 163 
Interborough-Metropolitan common.......... 37% 
Interborough-Metropolitan preferred......... 76% 
Kings County Electric...................... 165 
Mackey Companies (Postal Telegraph and 

Cables) common....................... 71% 
Mackey Companies (Postal Telegraph and 

Cables) preferred...................... 71% 
Manhattan Elevated........................ 148 
Metropolitan Street Railway................ 103 
New York & New Jersey Telephone........ 125 
Western Union............................ . 92 
Westinghouse Manufacturing Company...... 151 

Boston: Closing. 
American Telephone and Telegraph........ 130% 
Edison Electric Illuminating............... 240 
Massachusetts Electric...................... 68 
New England Telephone.................... 120 


Western Telephone and Telegraph preferred. 90 


The directors of the Edison Company, of Boston, have declared 
the regular quarterly dividend of 2% per cent, payable August 1, 
to stockholders of record at close of business July 18. 

The Western Telephone and Telegraph Company has declared a 
regular semi-annual dividend of 21% per cent on the preferred stock, 
payable August 1 to stockholders of record July 20. Books will be 
closed from July 20 to July 31, inclusive. 

The instrument statement of the American Telephone and Tele- 
graph Company for the month of June is as follows: gross output, 
217,243; returned, 54,973; net output, 162,270. For the six months 
of 1906 ending June 30 the net output was 803,522. The total now 
outstanding is 6,501,780. 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common........... 68 
Electric Storage Battery preferred.......... 68 
Philadelphia Electric....................... T% 
Philadelphia Rapid Transit................. 29% 
United Gas Improverfent................... 83% 

Chicago: Closing. 
Chicago Telephone......................... 118 
Chicago Edison Light...................... 135 
Metropolitan Elevated..................... ~ 68 
National Carbon common................... 81% 
National Carbon preferred.................. 117 
Union Traction common.................... 4 
Union Traction preferred................... 14 


At the regular July meeting of the directors of the Metropolitan 
Elevated Railroad Company, of Chicago, the dividend question was 
not discussed, and the meeting was devoted to purely routine mat- 
ters. The next meeting will be held on August 20, and it is gen- 
erally understood that the declaration of a dividend on the pre- 
ferred stock will not be deferred longer than that time. The earn- 
ings this year indicate the probability of a surplus closely approxi- 
mating $1,000,000 by September 1. 
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INDUSTRIAL ITEMS. 


THE AJAX LINE MATERIAL COMPANY, Chicago, Il., is send- 
ing out a sample of “Ajax” rainproof rope. Each strand is water- 
proofed before being braided Into a solid rope. 


THE MICHIGAN CENTRAL RAILROAD, “The Niagara Falls 
Route,” is sending out some interesting and artistic literature re- 
specting Topinabee and Mullet Lake, Mich., popular summer resorts 
reached by this road. 


THE ABBE ENGINEERING COMPANY, 220 Broadway, New 
York city, has published a handsome catalogue descriptive of its 
complete line of pebble mills and various other machines for the 
reduction of all hard and soft materials. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that a report from its San Francisco (Cal.) office states 
that, as nearly as can be determined during the present unsettled 
state of that city, the number of its office recently opened there is 
206 First street. 


THE OSWEGO BOILER AND ENGINE COMPANY, Oswego, 
N. Y., has issued bulletin No. 40, dealing with steel tanks. This 
describes and gives the dimensions of circular black steel tanks 
for gas, gasoline, air and water. These are to be used for blowoff, 
receiving, drip, pressure or hot-water tanks. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has ready for distribution a book- 
let describing its mine telephone system. In addition to the descrip- 
tive matter and illustrations there are a number of testimonials 
from different mining companies commendatory of this system. 


ROYLE & AKIN, Ossining, N. Y., wire manufacturers, have 
issued a very practical and substantial wire gauge, clearly printed 
on celluloid. This wire gauge is in vest-pocket size, and will be 
found of great utility by electricians in general. The company 
will be pleased to send one of these wire gauges to any one interested 
in the subject, upon request. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., reports 
a greatly increased demand for the “Sunbeam” lamp. This is the 
eighteenth consecutive year of the sale of this lamp. The company 
announces that it will answer promptly all enquiries concerning 
this product, and that it is in a position to furnish without delay 
lamps suitable for all circuits. 


KEOUGH BROTHERS & COMPANY, Boston, Mass., have ap- 
pointed V. C. Gilpin, 120 Liberty street, New York city, their gen- 
eral sales agent. Among the electrical specialties manufactured by 
Keough Brothers is the Keough cord-grip, a device that fulfills the 
requirements of the underwriters and permits the use of re- 
enforced cord with one-eighth-inch socket. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., in connection with the Cleveland convention of the Na- 
tional Electrical Contractors’ Association, issued a unique folder in 
the shape of a railroad ticket calling attention to the bulletins 
issued by the company, the list of district offices and other infor- 
mation concerning the company’s products. 


THE COOPER HEWITT LAMP COMPANY, Pittsburg, Pa., has 
published a handsome booklet entitled ‘The Economical Lighting 
of Industrial Plants.” In addition to the text, which gives a very 
careful discussion of the advantages of the Cooper Hewitt mercury 
vapor lamp, there are numerous illustrations showing the prac- 
tical application of this form of lighting to industrial plants. 


THE STANDARD VARNISH WORKS, 29 Broadway, New York 
city, announces that it has installed, for experimental purposes, a 
complete plant of the Passburg system, and is now in a position to 
work out practically all problems in the vacuum drying and impreg- 
nating of armature and field coils with solid compounds. Any one 
wishing to test this methecd practically may send the company small 
armatures, armature coils or field coils, which the company will 
dry under vacuum and impregnate with a solid compound free of 
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charge and return. Coils submitted should be marked “Insulating 
Department, Standard Varnish Works, 29 Broadway, New York 
city,” and freight and express charges prepaid. 


M. W. DUNTON & COMPANY, Providence, R. I., announce the 
opening of an office for the sale of ‘‘Nokorode’”’ soldering paste 
throughout the state of Indiana, with Alpha H. Kling, Peru, Ind. 
Mr. Kling carries a large stock of ‘‘Nokorode” in all sizes of pack- 
ages, and is prepared to accept orders for immediate shipment at 
prices quoted from the home offices, thus saving transportation 
charges from Providence to Indiana. 


W. S. BARSTOW & COMPANY, 56 Pine street, New York city, 
are the engineers for the New Jersey Company, Matawan, N. J., 
making improvements and additions to its plant. The remodeled 
plant will have double the capacity of the old one. In order to 
meet the increased shop requirements a large dock will be built 
on Matawan creek and a new power-house will provide for elec- 
tric drive and lighting throughout the plant. 


THE DE LA VERGNE MACHINE COMPANY, foot East One 
Hundred and Thirty-eighth street, New York city, the sole licensee 
for the manufacture of the Koerting gas engine and producer in the 
United States, has issued a ten-page folder describing the Koert- 
ing four-cycle gas engine and suction producer. These engines have 
met with remarkable success in Europe, where a large number have 
been installed in municipal lighting plants, factories and other 
places. 


THE CATARACT ELECTRIC SUPPLY COMPANY, Buffalo, 
N. Y., with offices and store at 1113 West Swan street, carries a 
large stock of general electrical supplies and small fittings of all 
destriptions, as well as dynamos and motors and heavier electrical 
machinery. D. F. Potter is the general manager of the company, 
and the board of directors is comprised of the following well-known 
men: Charles R. Huntley, William R. Huntley, Daniel T. Nash and 
de Lancey Rankine. 


THE WARD LEONARD ELECTRIC COMPANY, Bronxville, 
N. Y., has issued several new catalogues. Catalogue No. 19,062 
deals with motor starters for speed control by field regulation; 
No. 19,063, motor starters equipped with tight casings; No. 19,064, 
theatre dimmers; No. 19,067, electric soldering irons. A discount 
sheet for motor-starting rheostats, armature speed controllers, etc., 
has also been issued, and the company is sending out a number of 
index leaves to facilitate the filing of its trade literature. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has re- 
ceived orders for gas engines aggregating 68,000 horsepower. Among 
these are the following: Illinois, Steel Company, 15,000 horse-power; 
Homestead plant of the Carnegie Steel Company, 4,000 horse-power; 
Indiana Steel Company, 35,000 horse-power. The company is also 
building large gas-blowing engines for the United States Steel 
Corporation. During the month of June the orders received by 
the Allis-Chalmers Company were the largest in its history, aggre- 
gating over $3,000,000. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is dis- 
tributing a unique blotter calling attention to “Okonite,” printed in 
two colors, which is causing favorable comment throughout the 
trade. The inscription reads as follows: “By using this blotter 
on an order for Okonite vou are entitled to a life membership in 
the Society of Satisfied Users, composed exclusively of those who 
use and endorse Okonite as the standard for rubber insulation.” 
The company suggests that any one desiring to become a member 
of this society write for one of these blotters. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY. 
St. Louis, Mo., has ready for distribution bulletins Nos. 3110, 
3203, 3204 and 3802 describing and illustrating, respectively, single- 
phase induction motors with worm-gear speed-reduction device, one- 
twentieth to one-fourth horse-power; direct-current motors with 
worm-gear speed-reduction device, bi-polar enclosed types, one- 
twentieth to one-fifth horse-power; bi-polar enclosed motors for 
direct current, class 412 and 422, one-twentieth to one-fifth horse- 
power, and motor-driven air-pumps for direct and alternating cur- 
rent. 
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The demand for current technical literature is evidently 
increasing. The ExectricaL Review is not informed as to 
the growth of its neighbors in this respect, but is pleased to 
acknowledge a steady stream of new readers who have been 
sending in their names during the present year. What is 
remarkable, they have not ceased during the hot summer days. 
We presume, by proper reasoning, that other technical journals 
receive their proportion and should have more readers instead 
of less, if the publications are worthy of this growing science and 
industry. There is a fascination about the study of electrical 
problems and an interest in keeping in touch with electrical 
advances that seem to appeal to progressive minds perhaps more 
than any other branch of industrial endeavor. 


s 


MUNICIPAL TELEPHONY IN GREAT BRITAIN. 

For some time it had been predicted that municipal opera- 
tion of the telephone system in Glasgow, Scotland, was doomed 
to failure if continued along the lines which have been followed 
for the past two or three years. Quite recently the announce- 
ment was made that the experiment in municipal telephony at 
Glasgow had come to an end by the transfer of the system to 
the British post office for a purchase price of £305,000. The 
total capital expenditure on the system now amounts to some 
£380,000. The difference between that figure and the purchase 
price will be made up by payments to the sinking fund and by 
contributions from the ratepayers, whose service, it is expected, 
will be charged for upon a basis of sensible cost-keeping, and 
not upon a basis which aims to show how cheaply a thing can 
be done when it is run by the municipality. 

The National Telephone Company, in competition with the 
municipality for the Glasgow service, it appears, was willing 
to purchase the system at its full value, which possibly would 
have been a price £25,000 higher than that offered by the govern- 
ment. With true competitive spirit, however, the municipality 
preferred to shoulder the additional loss upon the’ ratepayers, 
rather than to sell out to the private corporation, which had, by 
leaps and bounds, grown all around the municipal system. Com- 
menting upon this matter, Engineering (London) has this to 
say: “On several occasions during the past three years we have 
shown that the Glasgow Corporation telephone business was on 
wrong lines, both technically and financially. The errors made 
in the original plans and estimates and in the class of plant 
and method of work adopted were radical and far-reaching. 
Their effect was quickly evident, and could only have been over- 
come by a complete reconstruction of the plant and of the busi- 
ness. This has been practically admitted in Glasgow, as on 
several occasions it has been proposed to reconstruct the switch- 
But to do these 
things would have upset the finances, upset the service and upset 
the public.” 

The prime fault with the management and operation of the 


boards and telephones and raise the rates. 


Glasgow municipal telephone system, it appcars, is identical 
with that which characterizes so many other municipal experi- 
ments both in Great Britain and in this country. The want of 
the realization that the telephone business is one which requires 
the services of specialists for its proper management, and can 
not be operated successfully as a haphazard venture, is respon- 
sible, to a greater degree probably than is recognized, for the 
lack of success of municipal operation. The determination, too, 
on the part of newcomers in the field to cut the rates, notwith- 
standing the assurance on the part of those already established 


that these are equitable, or nearly so, is attended also, in most 
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cases, with ultimate dissatisfaction and disaster. Following 
this line of thought, we quote again from our British contem- 
porary: “The public invariably has to pay the price of the 
errors of government officials. Fortunately for the 
government, municipal telephone systems are few and far 
between. In every instance the municipal telephone systems are 
carried on at uncommercial rates, and, even so, have failed to 
attract more than a small proportion of the telephone-using 
public. Under these circumstances the transfer of the municipal 
telephone concerns to more capable hands has been inevitable, 


and it is only municipal pride that has hitherto stood in the 
way.” 


DEVELOPING INTERURBAN RAILWAY TERRITORY. 

The announcement was made last week that the Brooklyn 
Rapid Transit Company had abandoned all efforts to construct 
new lines or to extend present ones into the undeveloped terri- 
tories of the borough. This decision, it is understood, has not 
been made officially by the board of directors, but is the con- 
struction that President Winter puts upon the company’s case 
in commenting upon the alleged obstructions which the borough 
officials have placed in the way of the development of the sub- 
urban facilities of the railway system. On the one hand, the 
borough officials stoutly claim that the railway company is bluft- 
ing, and that the only obstacle which has been placed in the 
way of development is the determination that the company shall 
deal fairly with the city in making use of valuable franchises. 
On the other hand, the real estate dealers and property owners 
in the territory which will be affected if President Winter’s 
announcement is carried out in fact are up in arms and are 
decrying the obstructive policy of the borough representatives. 
Now, as a matter of fact, it is hardly the function of a street 
railway company serving such a territory as is covered by the 
network of the Brooklyn Rapid Transit Company to say that 
it will go no further in developing its system. Again, it is 
hardly the function of live borough officials to say where the 
development shall stop and to interpose unreasonable obstacles in 
the way of legitimate development. The borough of Brooklyn, 
particularly in the outlying sections, owes everything to the 
electric railway. We can remember, not many years ago, when 
the citizen who had the hardihood to move far from the city 
hall had to be glad to toddle anywhere in a slow-going, poorly 
lighted and badly heated horse car. The coming of the trolley 
car, with all of its advantages, made possible the spreading out 
of the borough limits, and built up a traffic proposition which, 
it can be said without fear of contradiction, is second to none 
in the country. But unless the railway company, which has 
practically a monopoly of the present situation ; and the borough 
officials, who have it in their power to foster development along 
right lines, get together on a sane basis and work out their 
traffic salvation within the next few years, there is a very 
definite likelihood of a change in the trend of daily travel. 
Already hoardings around town are being covered with alluring 
views of peaceful resident sections in Long Island and New 


Jersey, and, to make the matter more definite, the projected 
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tunnel and bridge routes are plainly marked, showing the ease 


with which these sections may be reached when once the traffic 


facilities have been established; and these traffic facilities, it. 


must be remembered, are not imaginary, they are concrete 
propositions, the utility of which we shall be realizing almost 
before we know it. The splendid system which the Long Island 
Railroad is preparing in the electrification of its Atlantic avenue 
line, Brooklyn, and its branches to Long Island proper and to 
the Rockaway section, connecting, as it does, with the Man- 
hattan-Brooklyn tunnel now under construction by the Inter- 
borough Rapid Transit Company, will offer a quick means of 
transit to Hollis, Long Island, where there is a fine opportunity 
for building up a residential section. The new Manhattan- 
Brooklyn bridge, while hardly begun, is another entrance to 
the city, and the rapid transit commissioners have plans for 
making use of this structure, sending an extension through Flat- 
bush and Fourth avenues to Fort Hamilton, where, in the Bay 
Ridge section, there is still room for a considerable develop- 
ment. The Belmont tunnel from Forty-second street, Man- 
hattan, to the borough of Queens, and the tunnels of the Penn- 
sylvania, New York & Long Island Railroad’s system, afford 
access, via subway connections, to the almost rural territory of 
Long Island, to which many residenters are now flocking, ante- 
dating the arrival of these facilities. The New York Connecting 
Railroad has a franchise to connect its lines in the borough of 
Brooklyn with the lines of the New York, New Haven & Hart- 
ford Railroad Company in the borough of the Bronx, passing 
through the borough of Queens and across Wards Island and 
Randalls Island. This railroad, in connection with the Harlem 
River & Portchester system, which has secured a franchise after 
a bitter fight, will offer the workers in New York the opportu- 
nity of spreading out in various directions to territory which at 
the present time is hardly occupied. E 

Turning our backs on the Long Island and Bronx develop- 


ment, we find no less than three tunnel companies actively at 


work, franchises all secured, making connections between the 
borough of Manhattan and the state of New Jersey. The 
Hudson & Manhattan Railroad Company is tunneling from 
approximately the foot of Cortlandt street, Manhattan, to the 
present station of the Erie Railroad in Jersey City. In con- 
junction with the Public Service Corporation of New Jersey 


this will offer to the worker in New York the advantage of a 


very large residential section, the attractiveness of which has 


already caused a considerable development to take place. A 
little further up-town in the borough of Manhattan, in the 
block hounded by Christopher, West Tenth, Greenwich and 
Hudson streets, the New York and New Jersey Railroad Com- 
pany is making ready for a terminal, and, with one tunnel 


completed, is hard at work upon another, reaching over to form 


a connection with several railroads in the state of New Jersey. — 


The Pennsylvania, New York & Long Island Railroad Com- 
pany has been duly incorporated under the laws of the state 
of New York for the purpose of constructing and operating a 
tunnel railroad in New York city, to be connected with any 
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railroad or railroads within the state of New York or any 
state adjoining, forming a continuous line for the carriage of 
passengers and property between points within and without the 
city; and, more particularly, a tunnel railroad connecting the 
Pennsylvania system with that. of the Long Island Railroad 
Company. This system is ostensibly for the carrying of freight 
and for the creation of a closer business relation between the 
industrial communities of Long Island, New York and the 
centres touched by the Pennsylvania system, but it will also 
offer the advantages of passenger traffic to outlying sections, 
both in, Long Island and New Jersey, which are now very hard 
to reach. 

So it may be seen that if the present street railway company 
in the borough of Brooklyn ceases its efforts to develop, stand- 
ing still will mean going back. If the borough officials do not 
do everything in their power to foster the growth of the present 
system, aiding the company where possible, urging it where 
necessary, they are not doing their full duty toward the munic- 
lpality. In order that the system of the Brooklyn Rapid Transit 
Company may continue as a successful enterprise and that the 
borough of Brooklyn may continue to grow as at present, there 
can be no standing still. Not only must the present facilities be 
improved, but the improvements must be improved upon. 
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THE ELECTRIC DRIVE IN THE ENVELOPE FACTORY. 

A recent important application of electricity to industrial 
“rvice is found in the motor-driven envelope factory. Very few 
envelope plants have as yet been equipped on a large scale with 
individual motors, but, so far as this has been tried, the results 
in the way of production intensifying have been typical of the 
successful accomplishments of the motor drive in many other 
industries, 

The manufacture of envelopes is not a complicated process 
in regard to the number of operations performed in carrying 
the stock from the raw material state to the finished product, 
but it is most essential in this work that cleanliness shall obtain 
In every department. There is no room for the line shaft and 
overhead belt, with their tendency to drop oil and dust upon the 
product, in the most modern envelope plants. The machinery 
of an envelope factory, therefore, offers an ideal field for the 
application of the individual motor drive, which is certain to 
be absolutely without menace to the finest quality of paper if 
Properly installed, 

As for the intensifying of production, it was found in a 
recent instance that the output of each machine in a group of 
folding and gumming machines was increased from a produc- 
tion of 60,000 envelopes per day to 70,000 in the same period, 
when the machines were electrically driven by individual motors 
n comparison with the old belt, shaft and pulley drive. In 
the modernized plant each machine was equipped with an eight- 
Point speed controller, so that the highest output which any 
Special product would stand could be obtained, and this with a 
considerable saving in power on account of the elimination of 
line shaft and belting losses. Each machine consumed power 
only when jt was actually turning out its product. As a 
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folding machine capable of producing 70,000 gummed envelopes 
in ten hours requires only & one-half-horse-power motor to drive 
it individually, it is easy to see that in the driving of a large 
group of such machines by the old line-shaft method it may 
easily happen that more power is lost in the shafting and belts 
than is actually consumed per day in the individually driven 
machines themselves. Still another advantage is found in the 
ease with which a motor-driven machine can be relocated in 
case it becomes desirable to alter its position in the sequence of 
factory operations. It is probably not too much to say that the 
output of an envelope plant can in general be increased from 
fifteen to twenty per cent by the inetallation of the individual 
electric drive, and this field of application is well worth con- 
sidering in the light of the foregoing points. 


DOMESTIC ELECTRICITY. 

During the past month there appeared in no less than three 
well-known semi-popular magazines illustrated articles calling 
attention to the multifold advantages of electrical heating and 
cooking apparatus. The hold that electrical utensils have taken 
upon the popular mind indicates that the spirit certainly is 
willing, but that the opportunities are far too few. In pushing 
the sale of electrical appliances for domestic use the manu- 
facturer and the central station man need not devote very much 
of their time to reciting the utilities of the apparatus. The 
strong work should be done in inducing builders of new struc- 
tures to utilize electric wiring with the same freedom as has 
been the case in piping for gas. The public at large has very 
little fear of using electricity for domestic purposes. The price 
of the electrical apparatus and, in fact, the cost of electric 
service, would keep very few from making use of current if there 
were pushbuttons and receptacles to tap the circuit with the 


same convenience as we now turn on the gas. 


On another page of this issue we publish the first portion of 
one of the prize papers secured by the Cooperative Electrical 
Development Association on the organization and conduct of a 
new-business department suitable for central stations in cities 
of 50,000 population and under. This paper is the winner of a 
$300 prize, and was prepared by Mr. S. M. Kennedy, of the 
Edison Electric Company, Los Angeles, Cal. The Cooperative 
Electrical Development Association aims to give these papers 
the widest possible publicity, and, following their presentation 
in the technical papers, they will probably be put in pamphlet 
form and distributed to the central stations throughout the 
United States. In turning over the prize money to the president 
of the National Electric Light Association at the recent conven- 
tion at Atlantic City, N. J., when the winners were announced, 
Mr. J. Robert Crouse, who is the accredited father of this enter- 
prise, stated that the manufacturers who had contributed the 
money felt that it was the best-spent $1,000 that they had at any 
time appropriated. It is to be hoped that among all the sug- 
gestions contained in this series of papers much of real value 
will be found, and that, in its application, the average central 
station will be largely benefited. 
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MEASUREMENT OF FRICTION IN 
GAS ENGINES.' ` 


BY A. H. BURNAND. 


The.general methods in practice for as- 
certaining the work lost in friction by 
prime movers leave much to be desired on 
the score of accuracy, and of a really 
satisfactory statement of the laws which 
govern friction. 

In a series of experiments made by the 
author, in the mechanical laboratory of 
Hartley University College, on an Otto 
type of gas engine, with a cylinder of six 
and eleven-sixteenths-inches diameter and 
a stroke of fifteen inches, running at 200 
revolutions per minute, the friction horse- 
power, as measured by the indicator, was 
approximately two, the positive area only 
of the diagram being measured. On 
taking a series of bottom loop diagrams, 
the mean back pressure—suction and ex- 
haust—was 3.8 pounds per square inch 
for an impulse cycle, and 5.3 pounds for 
a “cutout.” With eighty idle and twenty 
working cycles per minute this represented 
18,600 and 3,340 foot-pounds of work per 
minute respectively, or a total of 21,940 
foot-pounds = 0.665 horse-power. This 
neglects a slight loss occurring through 
compression and reexpansion of air only, 
during the idle cycles. The area of the 
bottom loop diagram for a given engine 
is a function of the engine speed, as may 
easily be shown by taking diagrams at 
various speeds. 

It is known that the mechanical efh- 
ciency of a gas engine rarely exceeds 
eighty per cent, especially in small sizes; 
and considering the constructional sim- 
plicity of these engines, the friction seems 
very high, unless due allowance is made 
for the work lost as above. The particu- 
lar engine experimented upon could de- 
velop from 7.5 to eight brake-horse-power ; 
and with the latter figure and a friction 
horse-power of two, the mechanical effi- 
ciency is eighty per cent, while taking the 
friction as 2 — 0.665, or 1.33, its value 
is raised to eighty-six per cent. 

With a view to ascertaining what losses 
occurred through piston friction, the pis- 
ton was disconnected and the pull neces- 
sary to keep it moving measured. This was 
found to be thirteen pounds, although an 
initial pull of forty pounds was required 
to overcome the friction of repose. As- 
suming no increase at the working velocity 
of piston, the work lost would be, stroke 
X 2 X revolutions per minute X 13, 
or 6,500 foot-pounds, or very nearly 0.2 
horse-power. The flywheel, which was 
specially heavy for electric light work, and 


a Abstracted from Engineering (London), July 18. 
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weighed approximately a ton, probably 
caused considerable loss at the crank-shaft 
journals, but some difficulties prevented 
the measurement of this. The presence of 
such a heavy wheel suggested, however, 
a method by which the influence of the 
engine’s speed upon its total friction 
might be ascertained with a degree of ac- 
curacy not offered by any other means, 
and to this end the flywheel was carefully 
measured and its kinetic energy calcu- 
lated. The average speed of the engine 
was taken during three minutes, and at 
a given instant the gas was shut off and 
the revolution counter thrown into gear. 
Readings were then taken either at ten 
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or fifteen seconds intervals (the latter was 
found most reliable and satisfactory), and 
the results tabulated and plotted on 
squared paper. 
of the form R = N t — a Ë + c #, con- 
necting the revolutions made after shut- 
ting off gas (R) with the revolutions per 
minute at the moment of shutting off (N) 
and the time in minutes after shutting 
off /t). The values of a and c, and also 
N, were obtained by simultaneous equa- 
tions with values taken at one, two and 
three minutes. As a check on the accuracy 
of the formula, the intermediate values 
were calculated from it. These are given 
in table i, column iii, the greatest dis- 
crepancies being in the first and the last 
observations. In the first some error 


An equation was found ` 
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might be anticipated from the speed of 
the engine and from not reading the 
counter at the exact instant, while in the 
last the engine was dragging over the final 
compression stroke previous to reversing 
its direction of rotation. The value of a 
was 42.5, and of c, 3; but these amounts 
did not necessarily remain constant in 
other trials, although the difference was 
not great. Although the value of N was 
averaged at 208.16 revolutions per minute 
before shutting off, its value by formula 
was 206.5, a difference which may be ac- 
counted for by the fact that the engine 
was running light, and that its speed just 
before an explosion would be less than 
just after one, the shutting off being ef- 
fected during the cutouts. 

If the formula is differentiated with re- 
spect to time, we obtain Sas N—-2at 
+ 3 c #°, or the rate of revolutions per 
minute at any instant. Values for this 
are tabulated in column iv. In Fig. 1 the 
results of column ii and column iv are 
plotted on a time base. It is interesting 
to notice that the curve of the former is 
analogous to. the path of a projectile dis- 
charged at an angle of elevation whose 


tangent is -m The nature of its equa- 


tion shows this; a being half the retarda- 
tion in revolutions per minute, while c 
is a constant due to the fact that the 
negative work in drawing in and expelling 
the air varies as a function of the speed, 
as previously mentioned. 

If we successively differentiate with re- 


spect to time, we obtain ae —2 a 


+ 6c Zt, a value which gives us the rate of 
change of the revolutions per minute at 
any instant of time. 

If, now, we consider the changes of 
speed, we see that they are due to the 
yielding up of the kinetic energy of the 
flywheel in overcoming the frictional re- 
sistance of the engine. -It only remains, 
therefore, to determine the rate at which 
the flywheel is giving up its energy and 
connect it with the corresponding revolu- 
tions per minute of the engine to know 
just how much energy is required per 
revolution at varying speeds. The kinetic 
energy E of a flywheel may be expressed 
as E = N? k, where N = revolutions 
per minute, and k = a constant. The 
value of k for this flywheel is very nearly 
2, and is taken at this. 

If, now, we differentiate E with respect 


x 


to N, we obtain $ £ == ? k N, or, in other 


words, the kinetic energy changes 2 k 
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times faster than the revolutions per min- 
ute. It was found above that the rate of 
change of the revolutions per minute was 
— 2 a 4+ 6c é# (the minus sign showing 
that the revolutions per minute are de- 
creasing), and therefore the kinetic energy 
will change at the rate of 2k (—2a 
+ 6 c t), or, substituting numerical val- 
ues, — 340 + 72 t. 

This expression is represented by the 
straight line in Fig. 1, sloping from 340, 
where ¢ = 0, to 106, where t = 314. 
Taking the curve representing the revolu- 
tions peł minute, with its corresponding 
values, on the same ordinates, of rate of 
change of kinetic energy, a new curve can 
be plotted (Fig. 2), in which revolutions 
per minute form the abscisse, and the 
energy equivalent the ordinates. This rep- 
resents graphically the friction loss per 
revolution at various rates of speed, and 
it only remains now to find an expression 
connecting the two. Various methods 
may be employed for this purpose, one of 
the simplest being to plot the logarithms 
of friction energy and revolutions per 
minute as coordinates, and determine 
whether they lie in a straight line, and, if 
so, the slope of the line. For this particu- 
lar case it was found that the relation 
could be expressed as follows: 

E; = 18.33 R°™, 
or from the logarithmic relation 

Log E, = n log R + log. 18.33, 

where 


E = foot-pounds energy lost. 
R = revolutions per minute. 
n == 0.551 (the slope of the line). 
18.33 = a constant depending on en- 


gine. 

It is interesting to notice that this re- 
lation shows that the friction is approx- 
imately proportional to the square root of 
the revolutions per minute, or, in other 
words, the y velocity of the rubbing sur- 
faces, a point which has already been 
shown by experimenters on the friction of 
lubricated surfaces. 

Taking the expression above, E= 18.33 


R°™ and multiplying by 55-500 » we have 


18.33 ores 
= 33,000 ° 

as the relation between friction horse- 
power and revolutions per minute, the 
curve of which is also plotted in Fig. 2. 
It will be noticed that the part of this 
from 150 revolutions per minute upward 
approximates closely to a straight line, so 
that experiments made at about these 
speeds only would lead to the impression 
that the friction horse-power was directly 
proportional to the revolutions per min- 
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ute; and in some previous experiments 
made by the author, by taking the indi- 
cated horse-power at from 180 to 230 revo- 
lutions per minute, light, this appeared to 
be the case. The equation to the data ob- 
tained, however, took the form of FHP 
== a R — C, which was clearly impossible, 
as when a R = C the FHP = 0, thus 
showing the futility of generalizing from 


insufficient data. 

In examining the results of this method 
of determining frictional losses it is un- 
necessary to say that the absolute accuracy 
will depend on correctly obtaining the 
kinetic energy of the flywheel, but the 
general law is unaffected by it, and in some 
cases the latter is of greater value than the 
former. Its application to steam engines 
presents difficulties not existing in the 
gas engine. 

In Fig. 3 two curves are plotted from 
trials B B and D D in the work of the 
steam engine research committee. The 
loading is up to thirty-two indicated horse- 
power in one case and fifteen in the other, 
showing in the diagram that friction does 
increase with load. In themselves thé 
curves exhibit similar characteristics to 
that of the gas engine in Fig. 2. 


TABLE I. 
EXPERIMENT ON GAS ENGINE COMING TO REST 
FROM MEAN OBSERVED SPEED = 208.16 


REVOLUTIONS PER MINUTE. ENGINE LIGHT 
(NO BELTS ON.) 


I. TI. TII. Iv. 
Time. Revolutions by Revolutions by | Rate, Revolu- 
- leulati ti 
Bec- | Observation. | erom Formula. | Minute. 
0 0 0 208.5 
15 47 49 185.81 
80 92 98 166.25 
45 131 132 147.91 
60 167 167 130.5 
so | is ies 90.25 
105 247 247.8 85.31 
iss one 5 om 6 ae 
150 297.5 297.5 50.25 
165 309 308.8 39.81 
180 818 318 82.5 
195 828.5 825 25.25 


While no novelty is claimed for the 
method of estimating friction by retarda- 
tion curves, the author is not aware of any 
previous attempts to use it for measure- 
ment of gas engine friction. 


< 
Wireless Telegraph Conference. 
Announcement has been made that the 
following will represent the United States 
at the international wireless telegraphy 
conference which begins in Berlin on 


October 3: Ambassador Tower, represent- 
ing the Department of State; Rear Ad- 
miral H. N. Manney, U. S. N., retired, re- 
presenting the navy; Brig.-Gen. James 
Allen, chief of the Signal Corps, repre- 
senting the army, and John I. Waterbury, 
representing the Department of Commerce 
and Labor. 


161 


Election of Directors of the Westing- 
house Electric and Manufacturing 
Company. 

The annual meeting of the stockholders 
of the Westinghouse Electric and Manu- 
facturing Company was held in Pittsburg 
on Wednesday of last week. There were 
represented at the meeting 367,884 shares 
of stock, which was voted for directors of 
the company as follows: 

Anthony N. Brady, N. W. Bumstead, 
George W. Hebard, E. M. Herr, Brayton 
Ives, P. F. Kobbe, T. W. Siemon, George 
C. Smith, W. D. Uptegraff, H. H. West- 


inghouse and George Westinghouse. 

Mr. Siemon and Mr. Uptegraff are new 
members of the board. They replace James 
Hazen Hyde, who has removed to Europe, 
and Frank H. Taylor, who has withdrawn 
from the company. Mr. Siemon is treas- 
urer of the company, and Mr. Uptegraff 
has long been identified with the Westing- 
house interests. 


Meeting of Nebraska Independent 
Telephone Companies. 


A meeting of the representatives of in- 
dependent telephone companies was held 
in Beatrice, Neb., on July 21, and an 
organization of the fifth district of the 
Nebraska Independent Telephone Associa- 
tion was perfected. This district com- 
prises the counties of Thayer, Jefferson, 
Pawnee, Richardson, Johnson, Nemaha 
and Gage. 

The session was devoted to discussing 
matters of interest to independent tele- 
phone companies and methods of extend- 
ing the business and perfecting the service. 

The following officers were elected for 
the ensuing year: president, C. W. 
Bartlett, Jr., Fairbury; vice-president, 
A. R. Morris, Blue Springs; secretary- 
treasurer, C. W. Poole, Tecumseh. 

It was announced that there are in op- 
eration in Gage county 2,226 independent 
telephones. 


Death of Charles A. Bragg. 


Charles Addison Bragg, district office 
manager of the Westinghouse Electric and 
Manufacturing Company, Philadelphia, 
Pa., died at that place on Sunday, July 
29, after an illness of over two months’ 
duration. Mr. Bragg was one of the 
pioneers in the electrical business, he hav- 
ing been associated with the United States 
Electric Lighting Company as early as 
1882. His connection with the Westing- 
house Electric and Manufacturing Com- 
pany began in the year 1889, when he was 
made the manager of the Philadelphia 
office which position he filled successfully 
up to the time of his death. Mr. Bragg 
possessed a most genial disposition, which 
endeared him to all with whom he came 
in contact. He was born and reared in 
Franklin County, Mo. Following his 
early education, he attended Yale college, 
from which he was graduated. He was 
fifty-six years old. Mr. Bragg is survived 


by his wife and one daughter. 
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Another Alpine Tunnel. 

Consul Edward Higgins, of Berne, re- 
ports that the legislature of the Canton 
Berne has accepted the project for a trunk 
line called the “Létschberg,” with elec- 
tricity as motor power, to pass through 
the Bernese Alps and connect at Brig with 
the Simplon. 

This new road will require five and one- 
half years to build, and necessitates a 
tunnel thirteen and one-half kilometres 
(kilometre = 0.62137 mile) long out of 
an entire length of fifty-six kilometres. 
The cost will be about $17,100,000. The 
steepest gradient will be twenty-seven one- 
thousandths. It will serve as the most 
direct means of communication between 
northern Italy (Milan and Genoa) and 
the vast district lying to the north and 
northwest of Switzerland. It will shorten 
the approach to the Simplon, that now 
must be reached via Lausanne, and will 
compete with the Gotthard tunnel railroad. 
In addition to its value as an interna- 
tional trunk line it will prove of vast 
commercial importance to central Switzer- 
land, and particularly to the Canton and 
city of Berne, by affording a direct line 
with the south that now has to be reached 
by means of the Gotthard on the east or 
through the Simplon, which requires a 
roundabout deviation via Lausanne on the 
west. The road that has to be constructed 
will commence at Frutigen, a town near 
Spiez, a few miles from the lake of Thun, 
which is in direct communication with 
the towns of Thun and Pontarlier and 
with the cities of Berne and Basel. It 
will merge into the Simplon at Brig and 
virtually form the completion of that great 
project. The distance from Frutigen to 
Brig will be fifty-six kilometres, from 
Spiez to Brig seventy-one kilometres, and 
from Berne to Brig 113 kilometres. From 
an international standpoint Paris will be 
fifteen miles nearer the cities of Italy than 
via the new Lausanne-Simplon tunnel 
route and about 100 miles nearer than 
via Gotthard. From Calais northern Italy 
can be reached with fifty-two miles less 
travel than by Lausanne, through the 
Simplon. 

A Federal concession was granted cov- 
ering the Lotschberg in 1891 and amended 
in 1897. The Canton has turned over its 
concession to a syndicate, and the cost will 
be borne by issuing subvention shares, 
$4,000,000; preferred shares, $4,600,000 ; 
four per cent first mortgage bonds, $5,- 
600,000; and four and one-half per cent 
second mortgage bonds, $2,900,000, or a to- 
tal of $17,100,000. The subvention shares 
will receive no interest until the road is 
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in working order, but the preferred shares 
will be paid four per cent interest during 
the period of construction. The Canton 
Berne participates by the purchase of 
$3,300,000 subvention shares. The syndi- 
cate 1s composed of Swiss and French 
banks. It is expected that ultimately the 
Swiss Federal railways will buy the 


Lotschberg. The work will commence at 
once. 


——— o> 
Charles J. Glidden and His Auto- 
mobile Trophy. 

Charles J. Glidden, for many years ac- 
tive in the telephone field, is the donor of 
a trophy for an automobile contest which 
began at Buffalo, N. Y., on July 13. 
About 100 motor-cars started in this 
third annual contest for the Glidden 
trophy. The contest ended at Bretton 
Woods, N. H., on July 28, after a distance 


. Mr. CHARLES J. GLIDDEN. 


of 1,200 miles had been covered. The 
rules of the contest are very exacting, but 
as the honor of winning the trophy is con- 
sidered of much distinction, the most 
strenuous efforts were made to conform to 
the regulations. At the finish thirteen 
cars were tied for the trophy, but, after 
a committee meeting held on July 29, 
it was decided that each of the thirteen 
contestants should receive a silver medal 
in token of their work. The trophy itself 
will remain in the custody of Percy Pierce, 
of the Buffalo Automobile Club, who won 
it last year. Mr. Pierce, it is said, did the 
most consistent driving in this tour, and 
made no repairs to his car. 

Mr. Glidden, whose portrait is pre- 
sented on this page, is an enthusiastic 
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automobilist, and he and his wife have 
traveled probably more extensively than 
any other patron of this modern medium 
of transportation. 
New Power Plant for the San Joa- 
quin Light and Power Company. 
About fifty miles northeast of Fresno, 
on the north fork of the San Joaquin river 
in the Sierra Nevada mountains, a new 
hydroelectric plant owned by the San 


= Joaquin Light and Power company of 


Fresno, Cal., was put in operation in April 
of this year. The actual work for con- 
struction of this plant was begun in May, 
1905, but has been somewhat delayed by 
the fact that all material, except lumber, 
had to be transported into the mountains 
on freight teams. 

The conduit supplying water for the 
operation of this plant has a total length 
of 4.3 miles and comprises open canal, 
tunnels, flumes and pipe line. These 
structures are designed for a flow of 100 
cubic feet per second and, with the total 
head of 400 feet, give a total capacity of 
3,600 horse-power. The canal is five feet 
wide on the bottom and three feet deep. 
It is lined throughout with concrete. The 
intake basin and the forebay are concrete 
structures and the tunnels are also lined 
with concrete. The flumes are of steel 
plate one-eighth inch thick, semi-circular 
in form and six feet wide. The pipe line 
is 3,000 feet long and fifty-two inches in 
diameter; the thickness of steel varying 
from three-sixteenths inch to one-half 
inch. 

The water-wheels are of the tangential 
type, two in number, and develop eighty- 
three per cent efficiency under full load. 

The electric generators, two in number, 
are of the standard Allis-Chalmers water- 
wheel type, 1,000 kilowatt, 300 revolutions 
per minute, 550 volts, three-phase. Each 
machine is provided with a base and two 
bearings, the shaft at each bearing being 
extended to carry an overhung water- 
wheel. The exciters are direct connected, 
having armatures mounted on the genera- 
tor shaft between the bearings. Each ex- 
citer has sixty-two and one-half kilowatts 
output and is easily capable of furnishing 
exciting current for both alternators. 

The revolving field type of alternator 
is used with the rotor specially constructed 
for high peripheral speed, which in these 
machines reaches as high as 7,500 feet per 
minute. 

The plant is the second one constructed 


by the San Joaquin Light and Power Com- 
pany. The original plant is to be recon- 
structed and enlarged and there are plans 
for other new plants to be built later. 
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RAISE THE HORSESHOE FALLS. 
BY ALTON D. ADAMS. 


Horseshoe falls must be raised to give 
some of the electric plants in Queen Vic- 
toria park enough water. This move is 
not required at once, but there is much 
in the logic of events to make it appear 
necessary in the not distant future. Qne 
factor tending in this direction is the 
known variation of as much as 7.6 feet 
in the surface elevation of Niagara river, 
at a point about a mile above the falls, 
due to wind and other natural causes. 
Another and even more menacing condi- 
tion exists in the rights held by certain 
parties to divert unlimited quantities of 
water from the upper Niagara river, and 
in the pressure that is constantly being 
exerted in the United States and Canada 
for the grant of additional rights. The 
situation of some of the power plants 
along the water front of Queen Victoria 
park is rendered still more precarious by 
the plants above them. Having regard 
to all of these factors, it 1s highly prob- 
able that another decade of development 
like the last will make it necessary to 
erect a dam in the lower part of the Ca- 
nadian channel, to maintain a sufficient 
head of water for the operation of the 
power plants nearest to the Horseshoe 
falls. It may be noted in this connection 
that while the six great power plants about 
Niagara falls operate under heads of water 
that range from 136 to 210 fect, yet a 
variation of the level of the upper river 
by as much as ten per cent of these heads 
downward from the normal would sus- 
pend their operation by laying bare the 
tops of the various penstocks where they 
enter their forebays. For the ‘purpose of 
understanding the causes that may lead to 
the construction of a dam near the crest of 
Horseshoe falls, it is well to have some 
features of the channel between Goat is- 
land and the Canadian bank of the river in 
mind. This channel starts with a width of 
some 3,700 feet between the head of Goat 
island and Queen Victoria park, and ends 
with a width of only 1,360 feet in a 
straight line between Horseshoe point, 
where the crest of the falls meets the 
Canadian bank, and Terrapin point, where 
this crest touches the shore of the island 
just named. Nearly all of the line 
directly between Horseshoe and Terrapin 
points, however, lies over Niagara gorge, 
for the crest of the falls has receded up 
stream so that its centre is about 880 fect 
‘above the line joining its two ends. In 
this way the crest of Horseshoe falls has 
come to have a length of 3,010 fect, with 
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two parts that come together near the 
centre at an acute angle. On its way 
down this funnel-like channel and into 
Niagara gorge, the water that goes over 
that half of the Horseshoe crest next to the 
Canadian bank turns an angle of nearly 
ninety degrees. This angular change in 
the direction of the water takes place 
mainly in the lower third of its course 
after passing the head of Goat island, and 
is bronght about by the concave shore-line 
of Queen Victoria park, which corresponds 
in outline to the change made in the di- 
rection of the water. So strange is the cur- 
rent toward this concave part of the Cana- 
dian bank, 500 to 1,000 feet above Horse- 
shoe point, that the water there piles un 
five to six feet higher than the centre of the 
river surface. Owing to this piling up of 
the water along that part of the Canadian 
hank where the lower power plants are 
located, any considerable reduction of the 
volume of water moving down this part 
of the channel will result in a more than 
corresponding reduction of head at these 
plants. Before any of the present power 
plants were constructed in Queen Victoria 
park, the variation of water level at the 
sites of those nearest to the Horseshoe 
falls was frequently as great as 2.5 feet in 
twenty-four hours, and several times this 
figure on some occasions, to correspond 
with the change of as much as 7.6 feet in 
the river surface, above the head of Goat 
island. Near the sites of the two power 
plants that are nearest to the crest of the 
Horseshoe, the natural depth of water was 
eight feet, but at the intake of the larger 
of these two plants the depth has been in- 
creased by excavation to a maximum of 
fifteen feet, where the width is 250 feet. 
With this depth of water at the intake, its 
surface there is 516.5 feet above sea level, 
while the surface elevation at the crest of 
Horseshoe falls, 1,200 feet distant, is about 
492 feet, or some twenty-four feet lower. 
At the intake of the smaller power plant, 
about 1,000 feet down stream from that 
just considered, the distance from the 
brink of Horseshoe falls is only 480 feet, 
and here again the shore level of the water 
is some feet above that at the crest of the 
cataract. Down toward this concave por- 
tion of the Canadian bank, where the two 
lower power plants are located, the water 
comes over 3,000 feet of breakers with 
velocities of eight to seventeen feet per 
second. Proof that the current of the 
river moves approximately parallel with 
the curved shore-line of Queen Victoria 
park was obtained by casting off a number 
of barrels from a trestle over the river 
bank, at the upstream end of Queen Vic- 
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toria park, and then noting their positions 
when crossing the first row of breakers, 
some 2,700 feet from the Horseshoe falls, 
and also when they arrived opposite to 
the intake that is only 1,209 feet from the 
brink of the same cataract. Draw a 
straignt line from the river bank at the 
upstream end of the park, where these 
barrels were cast off, to the downstream 
side of the large intake that is located some 
1,200 feet from the crest of the Horseshoe. 
From the point where this line cuts the 
highest row of breakers, to the point where 
they were crossed by one of the barrels, 
was about 270 feet, and this barrel was 
some 215 feet from this same line when 
it reached a point on a line at right angles 
to the intake in question, nearly 2,400 
feet below the breakers. A second barrel 
crossed the first breakers about 540 feet 
from the line named, and was 325 feet 
from the same line at a point opposite to 
the intake in question. For a third barrel 
the distance from the line in question was 
some 350 feet on the first row of breakers, 
and about forty feet opposite to the intake 
named. Still a fourth barrel was distant 
about 380 feet along the upper breakers, 
and 175 feet opposite the intake, from the 
defined line. The fifth barrel was nearly 
1,200 feet distant at the upper breakers, 
and 1,400 feet opposite the intake below, 
from the same line. In both of the posi- 
tions named, this last barrel was in 
approximately the centre of the channel, 
and at its lower position it was within 
several hundred feet of the toe of the 
Horseshoe. 

From all of these facts it follows that 
the diversion of large quantities of water 
from the Great lakes and the upper 
Niagara river ‘will have a double effect 
on the head available at the two lower 
power plants on the Canadian channel. 
One effect will be the less depth, due sim- 
ply to a smaller body of water in this 
channel, and then comes an additional 
decrease of the depth in front of these two 
power plants, due to lower velocity and 
less piling up of the water along the con- 
cave bank. 

With constructions completed and un- 
der way that are designed to divert no less 
than 80,000 cubic feet of water per second 
from Niagara river, with power com- 
panies operating on both sides of the falls 
that are authorized to divert additional 
water in unlimited volumes, and with 
promoters making strenuous efforts to ob- 
tain further water rights on the same river 
from New York and Canada, the erec- 
tion of a dam near the crest of the Horse- 
shoe falls will probably be a necessity at no 
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very distant day, if the water supply for 
the two power plants nearest to these 
falls is to remain unimpaired. Such a 
dam might properly start from the shore 
of Queen Victoria park between Horseshoe 
point and the intake of the lowest power 
plant, several hundred feet above the falls, 
and run approximately parallel to their 
crest-line for a distance of 1,000 feet, or 
even to the international boundary line, 
which is some 1,700 feet from the Cana- 
dian shore and 200 feet nearer Goat 
island than is the point of greatest re- 
cession at the centre of the Horseshoe. 
As the depth of the Canadian channel is 
much less in the part next to Goat island 
than in that next to the Queen Victoria 
park, it would not be necessary to extend 
the dam beyond the international bound- 
ary in order to maintain nearly the pres- 
ent water level at the intakes of the lower 
power plants. Such a dam would prob- 
ably have its height so limited that it 
would be entirely submerged, and it 
would thus create a minor-cataract a little 
above the crest of the Horseshoe falls. 
The construction of this proposed dam 
would simply be following the precedent 
fixed by the two companies whose power 
plants are nearest to the head of the 
Canadian channel, for at the intake of 
each of these plants a long wing dam 
runs out into the river. At the highest 
intake, just above the first line of cas- 
cades, the diverting dam is some 780 feet 
long, runs out into the river to a distance 
of 375 feet, and shuts off an outer fore- 
bay of eight acres from the remainder of 
the channel. For a distance of 680 feet 
from its upper end, this diverting dam 
has a top elevation of 553 feet above sea 
level, then comes a length of fifty feet 
at elevation 551, and then another fifty 
fect at elevation 549 above the sea. At 
the line of intake piers that runs from 
the upstream end of this diverting dam 
to the shore of Queen Victoria park, the 
low-water level of the river is about level 
with the top of the dam, but outside of 
the downstream end of the dam, where its 
overflow section is located, the river sur- 
face is some ten feet below that of the 
forebay. With this great stone arm 
stretched out into the river, the intake at 
the head of the Canadian channel is sure 
to divert enough water for its plant until 
the depth at this intake is much reduced 
below its present minimum figure of thir- 
teen feet. The next lower intake in the 
Canadian channel also has a great divert- 
ing dam, some 900 feet long, that runs 
diagonally out into the river to a distance 
of 600 feet from the shore of Queen Vic- 
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toria park. At its upstream end and 
along the greater part of its length, this 
diverting dam has a top elevation of 533 
feet above the sea, corresponding ap- 
proximately to the low-water level of the 
river along the intake line. This dam 
is estimated to divert twice as much water 
as the wheels in its power plant can dis- 
charge. 

When the commissioners of Queen Vic- 
toria park granted water rights above the 
two power plants nearest to the crest of 
the Horseshoe falls, the enginecrs of these 
plants earnestly contended that a sufficient 
supply of water for their works could only 
be assured by the construction of a divert- 
ing dam far out into the channel, a short 
distance above the cataract. The increas- 
ing diversion of water certainly adds 
weight to this view, and so does the course 
of the two power companies whose in- 
takes are nearest to the head of the Cana- 
dian channel, in building the great 
diverting dams above described. A some- 
what similar dam, a little above the falls, 
would put the lower plants in a much 
more secure position. 


The Faraday Society. 

The twenty-second ordinary meeting of 
the Faraday Society was held on Monday, 
July 2, at the Society of Arts, John street, 
Adelphi, London, W. C. (England). Pro- 
fessor Silvanus P. Thompson was in the 
chair. 

Professor Kr. Birkeland, of the Univer- 
sity of Christiania, read a paper on “The 
Oxidation of Atmospheric Nitrogen in 
Electric Arcs.” 

The paper deals principally with recent 
developments of the Birkeland-Eyde proc- 
ess for the fixation of atmospheric nitrogen 
as carried out in the nitrate manufactory 
at Notodden and at the experimental 
works at Arendal. 

By way of introduction extracts are 
given from the presidential address de- 
livered before the British Association in 
1898 by Sir William Crookes, showing the 
urgent importance of the subject in con- 
sideration of the rapid rate of exhaustion 
of the world’s present stock of fixed nitro- 
gen—the great fertilizer for wheat—and it 
ig pointed out that out of the air over each 
square mile of the earth’s surface more 
saltpetre can be made than is to be found 
in the whole of Chili. A brief history of 
the oxidation of nitration by means of 
electricity includes references to the pio- 
neering work of Priestley and Cavendish 
(about 1780), to the more recent work of 
Spottiswoode and Dewar (1880), Crookes 
(1892) and Rayleigh and Ramsay (1897), 
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and finally to the technical applications 
developed by Bradley and Lovejoy (1903) 
and by Kowalski and Moscicki (1904). 
The essence of the electrical side of the 
problem consists in the production of a 
stable and practical form of high-tension 
arc in which to effect the oxidation. This 
the author produces by placing an alter- 
nate-current arc equatorially between the 
poles of a powerful electromagnet. The 
arc thus formed moves across the electric 
field with enormous velocity, while its 
length, and thus its resistance, increases 
so that the tension is heightened until a 
new arc forms at the points of the elec- 
trodes, and the long outer arc is extin- 
guished. The positive and negative arcs 
move in opposite directions, and in this 
way a complete, luminous, circular disc 
of flame is formed. When the proper con- 
ditions are attained, and the arc is stable, 
one arc only, as shown by oscillograph 
records, is formed at each reversal of the 
current. The potential employed is 5,000 
volts, and the frequency fifty. The elec- 
trodes, which are eight millimetres to one 
centimetre apart, are made of copper tu- 
bing fifteen millimetres in diameter, and 
are water-cooled; 7.5 per cent of the en- 
ergy is wasted in this way as heat. The 
electrodes are removed for repair every 
300 hours. E 
The disc-flame is enclosed in a special 
furnace, which is described in the paper. 
The fire-chamber of this is only five-fif- 
teenths centimetre wide, and air is driven 
into the central region by a Root’s blower. 
At Notodden there are three such furnaces 
each employing 500 kilowatts. In the new 
30,000-horse-power plant, now in course of 
erection, the furnaces will each absorb 
from 750 to 850 kilowatts. Figures show- 
ing cost of erection and upkeep are given. 
The air (75,000 litres per minute at 
Notodden), which after passing through 
the furnaces contains about one per cent 
of nitric oxide, discharges its superfluous 
heat into a steam boiler, cooling from 700 
degrees centigrade to 200 degrees centi- 
grade, and, finally, at fifty degrees centi- 
grade, it enters the oxidation chambers in 
which the nitric oxide becomes nitric per- 
oxide. It then passes to the absorption 
towers to be dissolved in water, forming, 
finally, fifty per cent nitric acid. The un- 
absorbed nitric fumes are converted in a 
fifth, milk-of-lime, tower to calcium ni- 
trite and nitrate, which in turn is com- 
pletely oxidized to nitrate by means of 
nitric acid. This nitrate lye, mixed with 
the bulk of nitric acid, reacts on limestone, 
and is converted into a solution of neutral 
calcium nitrate which may be crystallized 
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out either in the normal or basic form. 
The yield of the furnaces is given as 500 
kilogrammes of anhydrous nitric acid per 
kilowatt-year, but this is a minimum yield. 
The inclusive cost of production is stated 
to be £4 a ton, the selling price being £8 
a ton; at Notodden about twenty-five shil- 
lings per electrical-horse-power-year is 
paid for power, but the cost is less than 
half of that. 

The author finally discusses the theory 
of the oxidation of nitrogen in electric 
arcs, and incidentally he describes experi- 
ments made to determine the thickness of 
the arc threads. According to the simple 
thermochemical theory at every tempera- 
ture a definite amount of NO is in equilib- 
rium with a fixed mixture of air and 
nitrogen; at 3,000 degrees centigrade, for 
example, an entire five per cent will be 
nitric oxide. To retain this quantity at a 
lower temperature the cooling must take 
place with very great rapidity. The great 
difficulty in making theoretical calcula- 
tions is that of knowing the temperature 
of the arc. The author compares results 
obtained during a very careful trial run 
at Arendal with those calculated from 
Nernst’s formula, assuming various tem- 
peratures for the arc, and he finally, after 
allowing for the length of time the maxi- 
mum temperature is effective, assumes an 
average temperature of 3,200 degrees cen- 
hgrade, A higher temperature should be 
arrived at in practice, for the maximum 
theoretical output coincides with about 
9,200 degrees centigrade. The paper con- 
cludes with an estimate of the number of 
molecules in the arc that are split up into 
ions, and suggests comparisons with air 
ionized by means of radium. It may be 
that the proportion of gas ionized will be 
of determinative importance to the chem- 
ical equilibrium of gas compounds. 

Dr. H. Borns asked for further informa- 
tion relating to the absorption of the com- 
bined gases, 

Dr. R. S. Hutton discussed the figures 
elven relating to power consumption. In 
reply, the author stated that less than 0.07 
Per cent of the total energy was absorbed 
In the Magnets, and that in the new works 
only about three per cent of the total power 
Would be used for auxiliary purposes out- 
Side the furnaces, 

In reply to Dr. R. M. Walmsley, the 
author stated that greater efficiencies than 

79 grammes per kilowatt-hour had been 
obtained recently. 

Dr. 0. J. Steinhart referred to the low 
i of water power given by the author. 
Worn” it was stated that the power at 

dden for which twenty-five shillings 
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per electrical-horse-power-year was paid 
cost only eleven shillings. 

In reply to Dr. F. M. Perkin, it was 
stated that the flow of gas can not exceed 
a certain amount, or the flame would be 
extinguished. _ 

The chairman described the careful and 
elaborate trial to which the process had 
been put by the commission referred to in 
the paper, and which entirely confirmed 
the claims made by the inventors regarding 
efficiencies and costs. He alluded to the 
well-known important work of Professor 
Birkeland on the aurora borealis and on 
the action of magnetic fields on cathode 
discharges, and showed how those purely 
scientific investigations led up to the work- 
ing out of the present important indus- 
trial process. 

Dr. Eugene Haanel, of the Department 
of the Interior, Ottawa, presented a “Pre- 
liminary Report on the Experiments Made 
at Sault Ste. Marie, Under Government 
Auspices, on the Smelting of Canadian 
Iron Ores by the Electrothermic Process.” 
The paper was communicated by F. W. 
Harbord. 

The experiments described were made 
for the purpose of amplifying the results 
obtained at La Praz and Livet by the 
Canadian commission in 1904, in view 
of the special conditions obtaining in 
Canada. 

The furnace, which is fully described 
and illustrated, was of the Héroult type; 
it absorbed 5,000 amperes at thirty-five 
to forty volts (power-factor 0.919), be- 
ing fed from a transformer of 225 kilo- 
watts capacity. The official experiments, 
of which a selected number are explained 
in detail with full chemical, electrical 
and thermal data, lasted nearly two 
months, and during that time 150 casts 
were made, yielding fifty-five tons of pig 
iron. The experiments indicated that un- 
der normal conditions about 11.5 tons 
were produced by an expenditure of 1,000 
electrical-horse-power-days; with an im- 
proved furnace of, say, 1,500 electrical- 
horse-power capacity, a figure of twelve 
tons should, it is stated, be reached. The 
mean figure provisionally adopted by the 
commission was only 7.8 tons per 1,000 
electrical-horse-power-days. The consump- 
tion of electrode was about eighteen 
pounds per ton of pig iron; it was greater 
for white than for gray iron. 

The results obtained are summarized as 
follows: 

1. Magnetite (which is the chief Cana- 
dian ore) can be economically smelted by 
the electrothermic process as hematite. 

2. Ores of high sulphur content not 
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containing manganese can be made into 
pig iron containing only a few thousandtha 
of one per cent of sulphur. 

3. The silicon content can be varied 
as required for the class of pig to be pro- 
duced. 

4. Charcoal, which can be cheaply pro- 
duced from mill refuse or wood which 
could not otherwise be utilized, can be 
substituted for coke as a reducing agent, 
without being briquetted with the ore. 

5. A ferro-nickel pig can be produced 
practically free from sulphur and of fine 
quality from roasted nickeliferous pyr- 
rhotite. 

6. The experiment made with a titanif- 
erous iron ore containing 17.82 per cent 
of titanic acid permits the conclusion 
that titaniferous iron ores up to perhaps 
five per cent titanic acid can be success- 
fully treated by the electric process. 

The paper concludes with an estimate 
of Dr. Héroult for a 10,000-horse-power 
plant capable of producing 120 tons of 
pig iron in twenty-four hours. 

A paper on “Electrolysis of Dilute So- 
lutions of Acids and Alkalis at Low Po- 
tentials: Dissolving of Platinum at the 
Anode by a Direct Current,” by George 
Senter, was taken as read. 

When dilute solutions of sulphuric acid 
and of sodium hydroxide are submitted 
to electrolysis at a potential below that 
at which oxygen is evolved in the gaseous 
form, an oxidizing agent is formed in very 
small amount at the anode. The sub- 
stance is very stable and is not destroyed 
by boiling; it is not hydrogen peroxide. 

In the course of the experiments with 
dilute sulphuric acid, it was observed that 
traces of platinum went into solution 
from the anode, although the average 
current density was only about 1.5 X 10-7 
amperes per square centimetre; the bear- 
ing of this result on the conclusions of | 
Ruer with regard to the action of simul- 
taneous alternating and direct currents 
on platinum anodes is discussed. 

— - —a 

Standardization of Brake Shoes. 

. The Engineering Association Commit- 
tee of the American Street and Interurban 
Railway Association has addressed a cir- 
cular to the general managers and engin- 
ecrs of street and interurban railway pro- 


perties in America, asking for information 
concerning the standardization of brake 
shoes, journals and journal boxes, tread 
and flange of wheels, and rails for street 
and interurban railways. In addition to 
information the data sheet asks for 
sketches with dimensions. The informa- 
tion obtained will be carefully collated by 
the committee, and, together with other 
material upon this subject, will form the 
basis of the report of this committee to 
the convention, which will be held at 
Cleveland, Ohio, October 15-19. . 
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LIVE STEAM HEATED FEED-WATER— 
ITS EFFECT ON THE OUTPUT AND 
EFFICIENCY OF STEAM BOILERS.’ 


BY G. WILKINSON. 


In comparing modern electric generat- 
ing works with similar works equipped ten 
or fifteen years ago, one of the most strik- 
ing features in the former is the increase 
in output of the generating units in the 
engine room and their relative decrease 
in size. This contrast is especially em- 
phasized when steam turbo-electric gen- 
erators are compared with those driven 
by slow-speed reciprocating engines, and 
it is now common practice to install three 
or four times the amount of power in a 
given size of engine room which was then 
possible. 

Again, in many of the early generating 
works small plants of, say, twenty-five to 
100 kilowatts were installed; these soon 
became too small, and their places are 
now filled by units occupying practically 
the same floor area, but of greatly in- 
creased power. 

No such evolution and improvement has 
taken place in the boiler house; probably 
in every case the same boilers are at work, 
doing practically the same duty and at 
approximately the same efficiency as they 
gave when first put to work. The con- 
sequence is that they are unable to supply 
sufficient steam for the larger generating 
units now installed in the engine room— 
to supply this extra steam more boilers 
have had to be installed; thus the boiler- 
house equipment becomes longer than the 
engine room, and complicated and waste- 
ful arrangements of steam pipes ensue 
which are expensive and undesirable. 

_ In any steam boiler the transmission 
of heat is most rapid through those por- 
tions of the heating surface on which 
evaporation is actually taking place, and 
if the feed-water on admission to the 
boiler be raised to the temperature of the 
steam in the boiler, then those portions 
of the heating surface which, under ordi- 
nary conditions, are occupied in raising 
the temperature of the admitted feed- 
water toward the temperature of evapora- 
tion, will then be occupied in producing 
actual evaporation, and thus a greater 
amount of heat per unit of heating sur- 
face will be transmitted from the fire to 
the water side of the heating surface in 
a given time, or to put it in another way: 
to substantially increase the output of 
any boiler without decreasing its efficiency 
(but rather increasing it) it is necessary 
to raise the temperature of the feed-water 


1 Abstract of a paper read before the meeting of the 
Incorporated Municipal Electrical Association, London, 
Kngland, June 28. 
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to the temperature of the steam within the 
boiler (or as near to it as possible) before 
passing such feed-water into the water 
space of the boiler, and thus a larger pro- 
portion of the whole heating surface of 
the boiler is converted into actual evap- 
orating surface. The temperature of all 
heating surfaces, where. evaporation is 
actually taking place, is kept lower than 
the temperature of those surfaces which 
are occupied in raising the feed-water to 
the temperature of evaporation; due to 
this lower temperature the surfaces have 
greater heat absorption power, and there- 
fore more intense fires can be usefully em- 
ployed without serious increase of tem- 
peratures in the gases passing to the chim- 
ney, and in this way the output of any 
boiler can be greatly increased. 

The theory in a third form is as fol- 
lows: to turn water into steam, it must 
be first heated till it attains the tem- 
perature of ebullition, and this elevation 
of temperature is sensible to the ther- 
mometer. This may be termed stage 1. 

Next, the water, viz.: such portion of 
it as is lying adjacent to the heating sur- 
face is immediately converted into steam 
by the instantaneous absorption of an 
amount of heat varying from about three 
to five times (according to the working 
pressure) the number of heat units ab- 
sorbed in stage 1. If, therefore, the whole 
body of water in any boiler could be main- 
tained at the temperature of evaporation, 
a maximum absorption of heat would take 
place on every portion of the heating sur- 
face, the water picking up the latent heat 
necessary for its conversion to steam at 
an extremely rapid rate, this action in 
turn producing such a rapid cooling of 
the boiler plates that a high rate of coal 
consumption would be required to make 
good the demand. Thus, under these al- 
tered conditions the limit to the capacity 
of any boiler becomes less a question of 
heating surface as at present and more a 
question of the capacity of the furnace for 
consuming fuel. 

HEAT TRANSMISSION THROUGH BOILER 
PLATES. 

A common impression prevails that it 
is dangerous to employ abnormally high 
temperatures, or to apply heat in too con- 
centrated a form to boiler furnaces ow- 
ing to the lability of the furnace plates 
or tubes to become overheated and se- 
riously weakened, rendering the boiler un- 
safe to work. 

The researches of Blackynden, Durston, 
Hirsch, Witz and Miss E. M. Bryant, 
B. Sc., amply prove that this idea is en- 
tirely without foundation, provided the 
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heating surfaces are kept clean and the 
internal surfaces free from scale and 
grease, and these are essential conditions 
of first importance in any boilers designed 
for high duty. 

From his experiments, Hirsch con- 
cluded that sound and clean plates in a 
boiler could not be overheated so long as 


water was being evaporated from them at 


rates up to seventy-five pounds per square 
foot of surface per hour; and Miss Bryant 
in her investigations on “The Thermal 
Condition of Iron, Steel and Copper when 
Acting as Boiler Plates,” demonstrated 
that at fifty pounds per square foot evap- 
oration a one-half-inch plate has a tem- 
perature of 303 degrees Fahrenheit, and 
at seventy pounds a temperature of 338 
degrees Fahrenheit. 

Present practice with modern boilers 
reveals the astonishing fact that the aver- 
age evaporation amounts to from two and 
one-half pounds to seven pounds, rarely 
more, and, say, exceptionally to ten or 
twelve pounds of water per square foot of 
heating surface per hour. Until this rate 
is very much increased, boiler-house plant 
can not be considered as worthy to rank 
alongside present-day engine-room equip- 
ment. 

It is high time engineers ceased to be 
satisfied with the boiler equipments of- 
fered them by manufacturers at the pres- 
ent time. The author is of opinion that 
maximum evaporations of from ten to 
twenty pounds per square foot of heating 
surface per hour can be obtained in regu- 
lar practice with suitably designed boilers 
and accessories, and, given the opportu- 
nity, a boiler-house equipment can be de- 
signed and put down which, with a single 
row of boilers, would supply steam to any 
British power-house existing to-day with 
a maximum evaporation of fifteen pounds 
of steam per square foot of heating sur- 
face and with a total heat loss not ex- 
ceeding twenty per cent. 

RANGE OF TEMPERATURE IN BOILER 
WATER. 

Another important point which does 
not appear to receive the attention it 
merits 1s the large variation in the tem- 
perature of the water within steam boilers. 
From data published in the report on 
“Red-Hot Surface Crown Experiments,” 
by the Manchester Steam Users’ Associa- 
tion in 1889, the difference in temperature 
between the top and bottom of the water 
in Lancashire and Galloway boilers carry- 
ing pressures varying from fifty to eighty 
pounds, after they had been working with 
others on the steam range for periods 
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varying from half an hour to one and one- 
half hours, was found to be as follows: 


Boilers fed with cold water 
Boilers fed with tepid water 


Boilers fed with hot water from economizers ( s 


As the temperatures of the feed-water, 
strength of draught, intensity of the fires, 
and the conditions under which the boilers 
named above were worked are not stated, 
it would not be fair to draw minute com- 
parisons between the results given, but 
the figures clearly show that the circula- 
tion of water with shell-type boilers is 
sluggish, and if heavy strain on the plates 
is to be avoided, very hot feed-water 
should be used, and a vigorous and posi- 
tive circulation between the bottom and 
top water should be maintained. The 
difference in temperature between the top 
and bottom water in the thirty feet by 
eight feet six inches Lancashire boilers in 
the Harrogate works? ranges between 
twelve degrees and thirteen degrees, and 
the difference in temperature is likely to 
be further reduced. The author has no 
data as to the variation of temperatures 
in the water within water-tube boilers, 
but it probably shows a wide range, es- 
pecially in the numbers of boilers which 
are working without economizers or steam- 
feed water heaters. According to some 
writers the circulation within water-tube 
boilers is so rapid, due to the furnaces 
being at the bottom of the tall structures, 
that the hot water from the steaming area 
is carried over to the cooler downtakes at 
the back, and thus the difference in tem- 
perature between the gases outside the 
downtake tubes and the steam-heated 
water within is so small that the .trans- 
mission of heat through the tubes is prac- 
tically of no value in helping the boiler 
to produce steam. 

Some engineers consider the back banks 
of tubes in their large boilers as feed-water 
heaters, but if they are to be utilized for 
this purpose, then the steam-temperature 
water from the furnace end of the boiler 
should not be allowed to circulate through 
them, as such steam-temperature water 
displaces the cooler water and drives it 
forward to the front end, thus reducing 
the temperature toward the front end and 
reducing the active steam-producing area 
within the boiler. 

To use the back end of any boiler for 
the purpose of heating feed-water is to 
be condemned, as the tubes are often bad 
conductors of heat, due to the dirt and 
soot upon them, and better efficiency 
would be obtained by cutting out the back 


1 Mr. Wilkinson is chief electrical engineer, Borough 
Works, Harrogate, England. 
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part of the boiler, letting the gases away 
at a higher temperature and utilizing the 


(a mean of on 5 boilers) 113° F. 
tt (E) 9 64 ) 106° F 
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waste heat in an economizer which has 
self-cleaning and efficient heating sur- 
faces, and in which the range of tempera- 
ture between the gases and the feed-water 
is greater than in the case of the back 
end of a water-tube boiler, where the feed- 
water is immediately raised in tempera- 
ture by the hot water circulating from the 
active steaming end of the boiler. 

Mr. Patchell, in his description of the 
Charing Cross Company’s works at Bow, 
read before the Institution of Electrical 
Engineers, said: 

The question of economizers was con- 

sidered, but it was decided that, except 
at top load, the large heating surface avail- 
able in the boilers would render the neces- 
sity for an economizer doubtful. 
This is a view with which the writer can 
not agree; in his opinion, the heating of 
water to steam temperature and the pro- 
duction of steam are two distinct and 
separate operations, each of which should 
be provided for separately if high duty, 
economy of space and efficient working are 
to be fully realized. 

Another improvement which the writer 
expects to see in water-tube boilers is the 
raising of the furnaces nearer the surface 
of the water, the hot gases being carried 
down and through the banks of tubes or 
flues located below. 

For reasons which are embodied in this 
paper, it will be clear that if steam boilers 
are to give continuous high duty, the whole 
of the water within them must be main- 
tained at high temperatures, and the 
fearer the maximum temperature ap- 
proaches that of the steam the greater will 
be the output of any boiler. 


METHOD OF HEATING FEED-WATER TO AP- 
PROXIMATELY STEAM TEMPERATURE. 
In order to approach this ideal condi- 

tion of affairs it is necessary to employ 
some special method of heating the boiler 
feed-water to steam temperature. One 
practical method of doing this is found 
in the well-known Druitt Halpin thermal 
storage. 

In commenting on thermal storage at 
the discussion of Messrs. Booth and Ker- 
shaw’s paper on “Fuel Economy in Steam- 
Power Plants,” read before the Institu- 
tion of Electrical Engineers in 1905, 
Colonel Crompton said: 


The next point I want to touch upon 
is that great puzzle to us all, thermal 
storage. 


at about 250 degrees Fahrenheit. 


- added. 


I only wish to say, as a user of _ 
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thermal storage, that it has come to stay. 
It is going to be one of the greatest 
advantages that electrical engineers who 
have a peak load have introduced into 
their stations. Not only does it greatly ` 
reduce the quantity of boiler plant re- 
quired, but it also produces economy of 
a kind which is altogether inexplicable at 
the present time. It is probably due to 
causes which have hitherto escaped the at- 
tention of physicists. In my discussion 
with Mr. Halpin as to the remarkable 
increase of boiler output which we un- 
doubtedly obtain from the use of thermal 
storage, we have not yet been able to say 
with any certainty how it is that when we 
add storage reservoirs to a boiler, and 
draw from them at the time of heavy 
load, the increase in boiler output is not 
confined to the twenty-five per cent that 
we would be led to expect by calculation, 
but we get sometimes an output of at 
least 150 per cent for two hours in excess 
of the maximum output which we obtain 
from the same boilers if the feed-water en- 
ters the boiler direct from the economizer 
I can 
not, therefore, pretend to tell you the cause 
of this remarkable phenomenon, but there 
is no doubt it exists. Many tests have 
been made, the measurements repeated so 
many times, that there can be no possible 
doubt that thermal storage is a proved 
fact, and is certain to be a great bene- 
fit to power station engineers where a peak 
load has to be dealt with. I therefore 
do not agree with the authors that before 
we use thermal storage we must wait 
until we have discovered the cause of the 
phenomena. It is sufficient to us engi- 
neers that we have proved the useful cf- 
fect, and this ought to be sufficient for 
us. But, in addition, to the increased out- 
put, the effect of thermal storage in in- 
creasing the boiler economy of a station 
ig very remarkable. One power station 
that I am connected with, which had pre- 
viously obtained very good boiler economy, 
has had this increased nearly twenty-five 
per cent since thermal storage has been 
The cause of this increase in 
economy is not so inexplicable as the in- 
crease of output, as we can evidently ac- 
count for part of it by the fact that since 
we added thermal storage we are able to 
utilize many of the heat units wasted in 
the brickwork of our furnaces. 


The boilers referred to in the above 
remarks are the Babcock boilers fitted with 
thermal storage vessels at the Wood Lane 
works of the Kensington and Notting 
Hill Electric Lighting Company, the de- 
tails of which are as follows: 

Each boiler contains 3,654 square feet 
heating surface, sixty-three square feet of 
grate area, and carries a thermal storage 
vessel holding 21,000 gallons of hot feed 
which we will assume is at the full tem- 
perature of the steam, though it is prob- 
ably considerably less. The steam press- 
ure is 200 pounds per square inch. The 
normal duty of each boiler is rated at 
12,000 pounds per hour, and this normal 
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output can be raised to 30,000 pounds for 
one hour when using the hot feed, and 
this is considered an extraordinary per- 
formance. 

Examining these figures in detail, how- 
ever, we find nothing extraordinary has 
been achieved, and results equal to the 
emergency output should be obtainable 
without the aid of thermal storage. 

At normal output the evaporation aver- 
ages only 3.28 pounds of steam per hour 
per square foot of heating surface, or 190 
pounds of stcam per hour per square foot 
of grate area. Compared with these re- 
sults the Harrogate boiler gives at normal 
duty (viz., consuming twenty-four pounds 
of fuel per square foot of grate area per 
hour) an average evaporation of 5.98 
pounds of steam per hour per square foot 
of heating surface or 205 pounds of steam 
per hour per square foot of grate area. 

Taking now the emergency duty of 
30,000 pounds available for one hour 
only, we find that the hot water in the 
thermal] storage vessel, assuming its tem- 
perature to be equal to that of the steam, 
gives to the boiler in heat units during 
the hour the equivalent of 6,800 pounds 
of steam at 200 pounds pressure. This 
leaves 23,200 pounds of steam for the 
hour as the work of the boiler, which 
equals an average evaporation of only 6.34 
pounds of steam per square foot of heat- 
ing surface, or 368 pounds per square foot 
of grate area per hour, and assuming 
6.5 pounds of steam evaporated per pound 
of coal, the combustion of fuel per hour 
per square foot of grate area equals 56.7 
pounds. 

Again, comparing the Harrogate boiler 
without steam-heated feed-water, we ob- 
tain on high duty—after making a de- 
duction due to heat from the economizer 
—an average evaporation of ten pounds 
per square foot of heating surface, or 397 
pounds per square foot of grate area, and 
with a consumption of 63.4 pounds of 
fuel per square foot of grate area per 
hour. With steam-heated feed-water the 
Harrogate results would be higher and the 
already higher figures would thereby be 
considerably increased. 

A disadvantage with the hot-feed sys- 
tem of Mr. Halpin’s is that only a certain 
amount of hot feed is available, and when 
this supply is exhausted the boilers drop 


down to their normal steaming power, 


and the process of preparing and storing 
hot-feed water must commence again. A 
continuous method of securing steam- 
temperature feed water is to be preferred 
to a spasmodic one, especially in works 
occupied in carrying continuous heavy 
loads. 
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Since commencing to write this paper, 
the author came across a very interesting 
paper read before the Belfast Mechanical 
and Engineering Association in 1902 on 
“Live Steam Feed-Water Heating,” by 
A. W. Hamilton, in which it is shown that 
exhaust-steam heaters and other feed- 
water heaters, such as Green’s economi- 
zers, always save more fuel than can be ac- 
counted for by the heat units which they 
return to the boiler in the feed-water, 
and Mr. Hamilton quotes several carefully 
made tests on economizers showing four 
per cent, 4.3 per cent, 5.7 per cent and 
4.6 per cent saving respectively over and 
above the actual theoretical saving. In 
this paper attention is drawn to the re- 
sults obtained by the late Sir W. Ander- 
son as far back as 1872 concerning ex- 
periments carried out with steam-jacketed 
pans. He found that the quantity of 
heat passed through the metal per square 
foot per degree per hour was 260 units 
when heating water, but that the number 
of units was 606 after the water began 
to evaporate, showing a greatly accel- 
erated passage of heat when evaporating ; 
two and one-half times as much, indeed, 
as when only heating. In another ex- 
periment, while heating the water to the 
boiling point, the heat transmitted per 
square foot per degree per hour was 368 
units; but after evaporation began the 
heat transmitted was 660 units. Here 
the passage of heat for evaporating water 
was 1.8 times as much as in heating with- 
out evaporation. 

The late Sir Frederick Bramwell made 
similar experiments with a jacketed cop- 
per pan with steam successively of five, 
ten, fifteen and thirty pounds pressure, 
raising the water in temperature from 
58 to 212 degrees and evaporating it. In 
the first experiment he found that the 
rate of transmission of heat per square foot 
per degree per hour was 162 units, while 
the water was being heated up to 200 de- 
grees; whilst in heating from 200 to 212 
degrees the rate advanced to 327 units, 
and when ebullition commenced the rate 
increased to 427 units. It is thus proved 
that the hotter the water in the boiler the 
greater is the amount of heat which passes 
through the boiler plate per unit of super- 
ficial area, the measure of relative eff- 
ciency being the gain in temperature of 
the water when not steaming and the 
water evaporated when steaming. The 
increased heating power when steaming 
represented a gain of over 160 per cent 
over the heat transmission to water at a 
less temperature than 200 degrees and 
over thirty per cent over the heat trans- 
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mission to water at a temperature be- 
tween 200 and 212 degrees. 

The quantity of the draught of steam 
from a boiler has also an important effect 
upon the rate of transmission whatever 
the kind of feed may be, as it is the act of 
evaporation which produces a more or less 
rapid rate, and the lowering of the press- 
ure (or maintenance of a pressure) by 
draught produces the condition of ebulli- 
tion. 

After explaining in a clear and con- 
sistent manner the remarkable gain in 
economy and output due to heating feed- 
water with live steam, Mr. Hamilton sets 
out his conclusions as follows: 

1. Live steam heaters do save fuel, and 
economizers show a greater saving than 
has been accounted for. 

2. Evaporating water absorbs heat more 
rapidly than water which is being only 
heated. 

3. The rate at which heat passes through 
a plate depends upon the difference of 
temperature on the two sides of the plate. 

4, Evaporation always cools the surface 
upon which it takes place. 

The live steam feed-water heater ad- 
vocated by Mr. Hamilton consists of a 
number of perforated trays inserted in 
the steam space within the boiler; the 
feed-water is conveyed up the centre stem 
and drips through the holes from tray 
to tray until finally it reaches the water 
level, and during its transit through the 
steam space it picks up a considerable 
amount of heat from the steam. 

This heater, while it is an undoubted 
improvement on former types of live- 
stcam heaters of the Berryman type, suf- 
fers from the serious disadvantage of 
having no provision for deacration of the 
feed-water, and all the gases occluded are 
introduced into the boiler; these gases 
have a detrimental effect on the boiler 
plates, and experiment has also proved 
that they prevent in some curious man- 
ner the steam from getting freely at the 
water during its transit; the gases appear 
to cling round the drops of water and 
more or less insulate them from the steam. 

This is proved by the fact that if water 
is deacrated it will pick up the heat from 
the steam more freely than it does if the 
deaeration cocks are closed, and to get 
full benefit of the steam heat, effective 
deacration must be first secured. Also 
Mr. Hamilton’s heater does not provide 
for the removal from the boiler of the 
sulphates and other salts thrown down 
during the heating process. The removal 
of these is of the greatest importance if 
hoilers are to be worked on high duty. 

Another and more recent method of in- 
creasing the temperature of the feed- 
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water to approximately that of the steam 
is by means of an ingenious and simple 
feed-water heater made by Messrs. Dales 
& Braithwaite, engineers, of London, and 
the author’s experiments with this appa- 
ratus in the Harrogate electricity works 
appear to confirm the theories propounded 
in the earlier portion of this paper. 

Before describing the author’s experi- 
mental work and setting out the results, 
a short description of Mr. Dales’ early 
experimental work which led to the de- 
velopment of this feed-water heater may 
be interesting. 
MR. DALES’ EARLY EXPERIMENTAL WORK. 

Mr. Dales set out to find the amount of 
the difference in the rate of heat trans- 
mission to which reference has been made, 
through surfaces exposed to the absorb- 
ing action of water, (1) before it reaches 
the boiling point, and (2) after that point 
has been passed, looking for a mini- 
mum commercial difference rather than 
for any minute effects of scientific in- 
terest. In this he provided a good spring 
balance, on which was placed a small or- 
dinary Bunsen flame gas stove, and over 
this a suitable water-heating vessel was 
fixed and equipped with a reliable ther- 
mometer. The water vessel was covered 
to prevent evaporation below boiling point 
at atmospheric pressure. A definite 
weight of water (say four pounds) was 
placed in the vessel and the temperature 
of the water was raised by the gas stove 
to 100 degrees Fahrenheit. From this 
temperature the time of an increase to 
200 degrees Fahrenheit was carefully 
noted. This signified the transmission of 
a definite number of units of heat from 
the Bunsen flame to the water within a 
definite time. Then the thermometer, 
vessel cover, ete., having been removed, 
the weight shown on the balance-dial was 
carefully noted, and the water, after 
reaching the boiling temperature, was al- 
lowed to evaporate during the same period 
of time as in the former test. The weight 
of water lost by evaporation in the time 
again denoted the units of heat absorbed 
in that period. Careful adjustment of 
the gas flames was made so that they 
should produce uniform boiling all over 
the bottom of the vessel to which the heat 
was applied, also precautions were taken 
to secure uniformity in the supply of heat, 
by retaining a regular gas pressure. The 
experiments were repeated many times 
in each of the many different sets of con- 
ditions. 

Mr. Dales found that the rate of heat 
transmission to the water after ebullition 
had commenced was twenty per cent 
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greater per unit of time than the trans- 
mission during the time occupied in rais- 
ing the temperature from 100 degrees to 
200 degrees Fahrenheit, and that this dif- 
ference in the rate of transmission under 
the two conditions of non-evaporative 
and evaporative heating was the minimum 
which he could bring about. 

It is well known in a general way that 
almost all the evaporation in a boiler 
takes place in the region of the fire-box 
and in a comparatively small area, as the 
hottest part of the heating surface fixes 
the temperature and consequent pressure 
of the steam (excepting so far as this is 
influenced by the draught of steam from 
the boiler) while the pressure fixes the 
boiling point. It will thus be evident 
that the pressure prevents evaporation in 
all parts of the boiler where the tem- 
perature is at all under the boiling point 
due to the pressure; and so long as the 
feed temperature is under the boiling tem- 
perature, the boiling area will be less 
than the total heating surface. This re- 
striction of boiling area will exist to a 
greater or less extent dependent on the 
difference in temperature of the feed- 
water and the temperature of the steam. 
Tf all the water which is in contact with 
all the heating surface in any boiler could 
have a temperature which is equal to the 
boiling temperature, and if such heating 
surface is exposed to a higher tempera- 
ture than the boiling temperature, ebulli- 
tion must take place all over the heating 
surface, the rate of cbullition being in 
proportion to the different rates according 
to the supply of heat on such surfaces, 
and the maximum efficiency producible, 
for the supply of heat, will be the result. 
The extent of the boiling area depends 
on the temperature of the feed, and to a 
lesser extent upon the distribution of the 
heat, assuming a constant draught af 
steam. Following on this, it is evident 
that the maximum general rate of trans- 
mission of heat through the heating sur- 
face can only be attained by full tem- 
perature feed, which produces a maximum 
boiling area, which again has a maximum 
eflicieney. 

It follows from the foregoing that in 
all cases where the feed-water of a boiler 
is injected at any lower temperature than 
the steam the actual boiling area will be 
less than the total heating surface, as the 
water must be in some parts at a lower 
temperature than the steam, in spite of 
the continual absorption of the heat from 
the flues or furnace, and that the whole 
question of area of evaporation depends 
upon the temperature of the feed. 

The injection water if of a lower tem- 
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perature than the steam, and if con- 
stantly fed, keeps down the temperature 
of almost the whole of the water of the 
boiler below that of the hottest part, a 
graduation of temperature existing ac- 
cording to the supply of heat to the dif- 
ferent parts of the boiler. If the fire be 
forced, while at the same time the tem- 
perature of the water differs in parts of 
the boiler, the heat will only be absorbed 
at a relatively increased rate temperature 
for temperature in the boiling area. The 
boiling area in such a case would be ex- 
tended, as also it would be by an increase 
of the temperature of the feed, but the 
boiling area could only be equal to the 
whole of the heating surface if the water 
could be fed to all parts of the boiler 
at the full temperature due to the steam 
pressure. It is assumed that the higher 
efficiency of evaporative as compared with 
non-evaporative, heating surface has been 
fully established, and in that case it is 
therefore clear that any temperature of 
feed has its corresponding boiling area of 
heating surface, all of which has a mini- 
mum greater efficiency than non-boiling 
area of at least twenty per cent. 

The objective, then, of boiler arrange- 
ments and feed is an absolute maximum 
of boiling area of heating surface. 

(To be concluded.) 
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“‘Continuous-Current Armatures.” C. Kinz- 
bruner. New York. D. Van Nostrand Com- 
pany. Cloth. 80 pages. 5% by 8% inches. 
79 illustrations. Supplied by the ELECTRICAL 
REVIEW at $1.50. 


“Alternating-Current Windings.” C. Kinz- 
bruner. New York. D. Van Nostrand Com- 
pany. Cloth. 80 pages. 5% by 8% inches. 
89 illustrations. Supplied by the ELECTRICAL 
REVIEW at $1.50. 


While the literature on the subject of 
armature winding has not been wanting, it 
has, in general, been buried in abbreviated 
form in textbooks on more general sub- 
jects or else given in elaborate and ex- 
pensive works which have treated the sub- 
ject at great length; and from which it is 
difficult for the practician to pick out the 
information he wants. Mr. Kinzbruner 
has therefore done the student and the 
practical man a service in preparing these 
two short and clear treatises—the one on 
continuous-current armatures, and the 
other on alternating-current windings. He 
explains briefly the object sought in con- 
structing an armature, and shows how the 
forms of winding now employed have been 
developed. He gives the general winding 
formulae and illustrates their application. 
The various types of winding are all ex- 
plained, their particular features being 
pointed out. The first book deals with 
hand and form-wound armatures for di- 
rect-current machines of various types. 
and the second explains the windings eni- 
ployed in single and polyphase generators 
and motors. 
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Alfortville Central Station and the System Controlled by the 
Est-Lumiere Company (near Paris). 


MONG the large stations in the dis- 
A trict of Paris may be mentioned 
the plant which has been erected 

within recent years in order to supply a 
part of the eastern suburbs. The system 
which is controlled by the Est-Lumiére 
Company includes a large central station 
and two substations, together with a con- 
siderable length of underground and over- 
head lines, covering a large extent of ter- 
ritory. ‘These circuits supply a number of 
communes throughout the suburbs of the 
city, such as Alfortville, Charenton, Ivry, 


_ By C. L. Durand. 


The buildings comprise the main sta- 
tion, which is 200 feet in length and 
seventy-five feet wide, a small building 
for the general offices, another for the 
lodgings of the station superintendents, a 
well-equipped repair shop and a storeroom. 
About one-half the ground remains for 
the erection of a second plant similar to 
the present one, should it be necessary to 
do this at a later period. The present 
plant is laid out to contain sìx main gen- 
erating units having a capacity of 800 to 
1,000 horse-power each. At present four 


for the local circuits of the station. 


In the accompanying view (Fig. 1) will 
be noticed the general arrangement of the 
alternator groups. On either side of the 
central space are placed the main groups, 
while the middle space contains the direct- 
coupled motor-generator sets which are 
used to convert the three-phase current at 
5,000 volts to direct current at 125 volts 
for exciting the fields of the machines and 
On 
one side of the station is mounted the 
large switchboard. The boiler room, which 
is built alongside the main dynamo hall, 


Fic. 1.—GENERAL VIEW OF STATION, 


Saint-Mandé and many others, and 
reaches a large population. Before erect- 
ing the central plant, the company al- 
ready operated three separate stations, 
each covering a certain extent of terri- 
tory. In order to work on a larger scale, 
it was decided to consolidate these sys- 
tems in a single plant and to extend the 
field of operations. Accordingly the com- 
pany proceeded to erect a large central 
plant on the banks of the Seine at Alfort- 
ville, producing three-phase current at 
5,000 volts. The present plant has been 
equipped by the Société d’ Applications 
Industrielles, using the Alioth system of 
electrical apparatus. 


of these sets have been installed and they 
are constantly running. 

The situation of the plant on the banks 
of the Seine, while it gave many advan- 
tages as regards the coal and water sup- 
ply, had one drawback in that the ground, 
which is composed of alluvial soil and 
sand, is very unstable. On this account 
the whole of the main building, as well 
as the smoke-stacks, had to be mounted 
upon piles, and more than 1,200 were 
driven for this purpose. On the top of 
the piles was built a foundation of cement 
above the high-water lever of the Seine, 
and serving to support the metallic frame- 
work of the building. 


SHOWING MoToR-GENERATOR SETS AND SWITCHBOABDS. 


has the same length as the latter, but is 
not as high. At present only one-half this 
latter building is constructed. At either 
end of the boiler house is a large smoke- 
stack some 360 feet high and eighteen 
feet in outside diameter at the base. 

As regards the boiler plant of the sta- 
tion, it is laid out on modern lines, and 
contains six batteries of two boilers each. 
These boilers are of the Roser multi- 
tubular pattern and have 300 square yards 
heating surface each. One of these boilers 
can produce 6,670 pounds of dry steam 
per hour. The supply and discharge pip- 
ing of the boilers is placed in trenches 
below ground and covered with iron grat- 
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ings. The underground conduits for the 
smoke, which are formed of vaults of con- 
siderable section, are built double, so that 
one set may be cleaned out without stop- 
ping the plant. Between the boilers and 
the smoke-stacks is placed a set of two 
Green economizers. Hach of the latter 
contains 288 tubes having about ten feet 
height. In connection with the econo- 
mizers are mounted a number of small 
electric motors of two horse-power which 
are placed in the upper part of the ma- 
sonry. 

The feed-water for the boilers is taken 
from an underground reservoir which has 
a capacity of 160 cubic yards and is placed 


near the boiler room. This reservoir can 


be fed as desired by means of two differ- 
ent sets of piping, one of these coming 
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are placed in a small outbuilding near 
the smoke-stack, and are connected by 
gearing to electric motors of twelve horse- 
power, excited in series, so that the speed 


can be easily regulated. This system of 


feed has proved very satisfactory, and a 
continuous feed may be secured even when 
only one of the boilers is working with but 
very little attention on the part of the 
firemen. A small steam pump is used as 
a reserve in this connection, in case the 
current for the electric motors should fail 
from any reason. The steam passes by a 
double piping into the basement of the 
dynamo hall and passes first through a 
drier, from whence it goes to the high- 
pressure cylinders of the steam engines. 
Tandem-compound engines of the Sul- 
zer make are used for the main groups 
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and have about forty tons weight. The 
coefficient of irregularity is 1/268 at full 
load. Passing suddenly from no load to 
full load, or inversely, the speed varies 
six per cent, and then comes to three per 
cent after fifteen seconds, owing to the 
efficient action of the governor. The con- 
densers of the engines are placed below 
each of the latter in the basement of the 
dynamo hall. Piping and valves are also 
provided to allow the engines to run upon 
free exhaust, if need be. The air pumps 
of the condensers are operated by a trans- 
mission direct from the engines. The al- 
ternators are of the Alioth system, and 
each of these machines is designed for a 
capacity of 540 kilowatts. The alternators 
deliver 5,250 volts at the terminals, with 
cos ġ = 0.75, or 720 kilovolt-amperes. 


Fig. 2.—GENERAL VIEW oF STATION, SHOWING THE ARRANGEMENT OF MACHINERY. 


from the condenser pump water system 
and containing cold water, and the second 
bringing the water from the outlet of the 
condenser water, which latter furnishes it 
at a temperature of thirty or forty degrees 
centigrade. A set of gate-valves placed 
Upon thig Piping allows of utilizing either 
of these sources of supply as well as of 
regulating the flow. The level in the 
reservoir is shown at all times by a float 
Se placed in the boiler room. 
ae worked by electric motors take the 

he Tom the reservoir to the economizer. 
of the Pumps are two in number and are 
‘ vertical type, having a capacity of 

enty-five cubic yards per hour. They 


(Fig. 2 and Fig. 3) of the station. The 
engines are built by the Casels Company, 
of Ghent. When working at a pressure 
of 130 pounds per square inch and at a 
speed of 100 revolutions per minute, they 
will supply from 700 to 1,000 horse-power 
according to the proportion of the cut-off 
between the large and smali cylinders. 
The principal data for these engines are 
as follows: diameter of the high-pressure 
cylinder, twenty-four inches; diameter of 
the low-pressure cylinder, thirty-eight 
inches; stroke, forty-two inches. The fly- 
wheels of these machines are formed by 
the revolving parts of the’ alternators, 


which are mounted directly on the shaft 


The frequency is fifty cycles. The total 
diameter of the alternator is about twen- 
ty-one feet, while the revolving part is 
nearly seventeen feet. Sixty poles, which 
carry the field windings, are fastened to 
the cast-iron flywheel, which is made in 
two pieces fastened together by four boltg 
at the outer part and four at the hub. 
The outer part of the machine, which 
forms the armature, is made in four parts. 
The lower part is supported by a bed- 
casting placed at the bottom of the pit. 
The main diameter of the armature lies 
about two feet above the level of the sta- 
tion floor. On the foundation plates are 
fitted a set of screws in order to regulate 
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the height of the armature casting and 
adjust the air-gap. As in the standard 
form of the Alioth machines, the arma- 
ture winding is protected by an open-work 
casting of ring form which is bolted on to 
each side of the armature casting. The 
total weight of each of the alternators is 
about sixty tons. 

The alternators are installed in pits 
which are of such a depth that the shaft of 
the machine lies at a short distance above 
the level of the station floor. These pits 
have a continuous and solid wall, so that 
the machines are well protected at the 
lower part, the only openings in the 
sides of the pit being those which are 
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horse-power. At present there are two of 
these groups (Fig. 4) installed in the cen- 
tral part of the dynamo hall, and when 
the plant is entirely completed a third 
group will be erected here. The three- 
phase motors which are used in this case 
are of the well-known type having a set 
of collector rings and an outer starting 
resistance working in oil. To start up 
the motors, near each of them is placed a 
column carrying an ammeter and the op- 
erating lever of a high-tension three-pole 
switch, the latter being placed in the base- 
ment upon a marble panel. The fuses 
for the motors are also placed on panels 
near the former. In order to start up 
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the main feeders which leave the station. 
The main switchboard, which lies on 
one side of the dynamo room, occupies a 
length of about fifty feet in all. It is 
raised eighteen feet above the level of the 
floor, being placed in a gallery which is 
reached by an iron staircase on each side. 
Behind the switchboard is an annex which 
has been built against the station in order 
to contain the outfit for the numerous 
cables as well as for the switches and 
rheostats, which are all placed back of the 
switchboard. In front of the panels runs 
a long platform for the attendants, giving 
a view over the station. 

The cables which bring the current from 


Fig. 3—NEAR VIEW OF SULZER TANDEM-COMPOUND ENGINES, 700-1,000 HORSE-POWER. 


needed to pass the main cables of the 
machines. As these openings are well 
above the high-water level of the Seine, 
there is no danger that the windings of 
the machines will suffer any damage from 
water. Even in case the basement of the 
building should be flooded, the engines can 
still be kept running by operating them 
with a free exhaust. 

Direct current, which is needed for ex- 
citing the fields of the alternators, as well 
as for the pumps of the station and the 
lighting circuits, is furnished by small 
machines of seventy-five kilowatts operat- 
ing at 125 volts and coupled direct on the 
shafts of mnon-synchronous three-phase 
motors. These latter machines work upon 
5,000 volts, and are designed for 100 


the exciter groups, which are thus com- 
posed of a three-phase motor and a gen- 
erator, one of the main alternators of the 
station must be running to supply this 
current. At first, therefore, a source of 
direct current is needed to excite the fields 
of the alternator, and for this the station 
is provided with a small battery of accu- 
mulators, upon which is also connected 
the emergency lighting circuit of the sta- 
tion. The latter is used should the ma- 
chines stop on account of an accident. 
This battery, which has a capacity of 400 
ampere-hours at a ten-hours’ discharge 
rate, is placed in two chambers situated 
at each side of the motors of the centrifu- 
gal pumps. One of these rooms is used 
at the same time as the starting point of 


the alternators pass first by the fuse- 
blocks fixed upon the foundations, then 
along the ceiling of the basement to the 
left-hand side of the switchboard. This 
part of the board comprises six marble 
panels, upon which are mounted the ap- 
paratus for the six machines. On each 
panel is mounted a lever which works at 
a distance a 100-ampere, 5,000-volt switch 
with carbon shunt break, the hand-wheel 
of the outer field rheostat with a discharge 
resistance, an ammeter which receives the 
main current, a voltmeter mounted in 
shunt upon a small transformer, which 
also supplies the phase-lamps, and two me- 
ters giving the total for cach alternator. 
On the right-hand side of the switch- 
board are six panels like the former, which 
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are used for the feeders leaving the sta- 
tion. Each of these panels carries a main 
switch and three ammeters showing the 
reading for each phase. Placed above this 
half of the switchboard is a top panel of 
ornamental form which runs across the 
board and is used to contain three main 
voltmeters. In like manner the right- 
hand half of the board has a similar top 
panel which contains four wattmeters for 
the alternators, one for each machine. Be- 
hind the switchboard is a well-designed 
series of bus-bars for the different cir- 
cuits. Numerous branching switches are 
used to connect the different parts of the 
bars, so that part of the switchboard can 
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operating columns for the exciter groups, 
were installed according to the designs of 
the Société d’ Applications Industrielles, 
by the Ellison Company. 

Above the switchboard has been in- 
stalled a testing laboratory for taking the 
insulation of the cables and for standard- 
izing the meters. To avoid the vibrations 
caused by the machines of the station, the 
Deprey-D’Arsonval galvanometers are sup- 
ported by a suspension of the Julius type, 
which gives almost perfect steadiness to 
the spot of light. Cables of high-insula- 


. tion are arranged so as to make the de- 


sired connections either at points in the 
rear of the switchboard or at the junction- 
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of the plant. The firemen are encouraged ' 
by a system of premiums to keep down the 
amount of coal consumed to the lowest pos- 
sible figure. 

An important part of the Alfortville 
plant consists in the extensive system of 
underground cables and the different sub- 
stations which have been erected. The 
current from the station is taken to the 
various supply points by six underground 
feeders formed of armored cables of three 
conductors. These feeders start from the 
storage-battery room and a set of junc- 
tion-boxes fixed to the wall allows them 
to be connected with the cables coming 
from the switchboard. The main feeder 
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Fic. 4.—MAacHINES FoR FURNISHING DIRECT CURRENT FOR EXCITERS, MoTor-DRIVEN PUMPS AND STATION LIGHTING CIRCUITS. 


be thrown out of the circuit for repairs. 
These bars, as well as all the wires, are 
painted in three colors, so that each of the 
phases may be distinguished at a glance. 
Owing to this very simple method, the 
connections and work upon the switch- 
board is made very much easier. 

On the ground floor of the station and 
on each side of the motors of the turbine 
pumps, are placed two small switchboards 
for the direct-current circuits. One of 
these carries the panels of the machine, 
with the usual instruments and switches, 
while the second board has three panels, 
one of which is used to handle the storage- 
battery circuits, and the other two serve 
for the lighting and motor circuits of the 
station. These switchboards, as well as the 


boxes of the cables, and a permanent 
ground-wire is provided. 


As regards the coal supply of the sta- | 


tion, the situation of the plant on the 
river bank allows the coal to be brought 
very conveniently by barges. Upon an 
elevated platform on the bank is mounted 
a crane worked by electric motors, which 
is used for unloading the coal from the 
barges and dropping it into the small 
carts which are rolled upon a track into 
the coal yard. The carts are passed over 
the scales before entering the premises. 
In like manner the coal is weighed before 
going into the boiler room, and the fire- 
men present a check for each load of coal 
which they receive, so that a careful ac- 
count is kept as to the coal consumption 


cables are then sent two by two in the 
same trench in three different directions 
to the suburban points of Ivry, Saint- 
Mandé and Saint-Maur. The lines, which 
are thus doubled, are laid out so that each 
cable is sufficient to carry the whole load 
in each case, thus providing for accidents. 
The feeder cables are kept charged both 
day and night. Junction-boxes placed at 
different points allow of isolating the sec- 
tions for repairs, etc. 

One of the main substations is located 
at Ivry. It takes the place of a central 
station which was formerly placed at this 
point and operated on the three-wire sys- 
tem at 220 volts. This distribution, which 
was required by the municipality, has been 
retained, and the central station replaced 
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by a substation for converting the threc- 
phase current of the feeders. The plant 
in this case consists of three-phase motors 
working on 5,000 volts and coupled direct 
to 250-volt generators. The station con- 
tains two separate rooms, one for the ma- 
chines and a second for the large sturage 
battery which is used here. The cables 
bringing the current at 5,000 volis from 
the central station come to the switch- 
boards, each carrying a main switch, a 
voltmeter and two ammeters. From these 
boards the current is distributed to the 
three-phase motors by cables which pass 
around the hall in conduits covered by 
iron gratings. Each motor is connected 


with this circuit by a line which passes 
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whose shaft extends on either side so as 
to carry the armatures of two generators, 
which furnish 225 volts direct current and 
resemble the former machines, except that 
the boosters are not used in this case. 
Space has been left in the station for plac- 
ing a second group of this kind. The cur- 
rent from the generators is sent to a 
direct-current switchboard, and on the 
bars of this board may be connected in 
parallel two batteries of accumulators hav- 
ing 350 ampere-hours’ capacity each at 
five-hour discharge rate. After passing 
two meters the current goes to the starting 
board of the feeders and from thence to 
the overhead lines which branch from the 
station. 
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has been erected at a more central point 
than the old plant and the feeders have 
been brought into it. 

As regards the new circuits which have 
been laid out in the suburbs, substations 
are not used in this case, but the distribu- 
tion is carried out by three-phase current 
at 125 volts. Transformer posts have been 
placed at the proper points on the circuits. 
They are formed of ornamental kiosks 
(Fig. 6) built of iron and masonry. The 
two high-tension cables are brought into 
the interior. A low-tension switchboard 
serves as the starting point of the circuits 
leaving the kiosk. These circuits pass up 
along the wall of an adjoining building to 
an overhead line, and the latter then con- 
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Fic. 5.—SUBSTATION AT IvRY, SHOWING DIRECT-CURRENT GENERATOR AND AUXILIARY MACHINES ON EXTENDED SHAFTS. 


first through fuses, starting switch and 
ammeter. 

The converting groups in the substation 
(Fig. 5) are of the Alioth system. These 
are three groups, each composed of a non- 
synchronous, 5,000-volt motor of 150 
horse-power connected to a 100-kilowatt 
generator delivering 250 volts. This latter 
machine carries a small boosting machine 
on the end of the shaft, which is used to 
charge the storage battery. In general, 
two of these groups are run upon the cir- 
cuits, while the third group serves as a 
reserve. Besides these groups the station 
contains another direct-coupled set, known 
as “Triplex.” It is composed of a non- 
synchronous motor of ninety horse-power 


A second substation is located at Saint- 
Maur. This district was formerly sup- 
plied by single-phase current produced at 
a central station which delivered current 
at 3,000 volts. Transformers placed along 
the high-tension lines served to supply cur- 
rent to the subscribers at 110 volts. Both 
primary and secondary lines were over- 
head and in most cases mounted upon 
poles. It was decided to utilize the system 
of circuits without changing them, and 
to replace the central station by a substa- 
tion which should contain step-down 
transformers to lower the tension from 
5,000 to 3,000 volts. The present sub- 
station contains three Alioth three-phase 
transformers of 100 kilowatts each. It 


tinues along the roofs upon a series of 
iron brackets, and but few poles are needed 
in this case. 

In the foregoing description a general 
idea has been given of the important en- 
terprise which has been carried out by the 
Compagnie Est-Lumiére and the Société 
d’ Applications Industrielles, upon the 
Alioth system. The new plant has made 
an excellent start and there is no doubt 
that it will be called upon to receive a 
considerable extension in the future. It 
has proved a boon to this part of the 
suburbs of Paris, which is well-populated 
and is of an industrial character, and at 
present there are a Jarge number of sub- 
scribers. This is true not only as regards 
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lamps, but also for electric motors. Owing 
to its large plant, the Est-Lumiére Com- 
pany is able to supply current at a very 
low price, so that the use of electric mo- 
tors is constantly on the increase, either 
for replacing petrol or gas motors, and 
even steam engines, or for substituting 
them for horses or hand labor; for in- 
stance, in the case of the irrigation farms, 
where the motors are coming into use for 
driving the water pumps. It is especially 
in the use of the three-phase motors where 
the ate of the current are appre- 
ciated. 
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technischer Verein, the Verband Deutsch- 
er Elektrotechniker, the Schweizerischer 
Elektrotechnischer Verein and the Ameri- 
can Institute of Electrical Engineers, The 
party left London on June 28, and at 
Rugby visited the manufacturing works of 
the Thomson-Houston Company and 
Messrs. Willans & Robinson. One party 
visited Stratford-on-Avon, and another 
party proceeded directly to Birmingham, 
where the works of Messrs. Belliss & Mor- 
com and the Summer-Lane plant of the 


Fig. 6.—ORNAMENTAL KioSKs CONTAINING TRANSFORMER POSTS. 


The Circular Tour of the Institution 
of Electrical Engineers, of 
Great Britain. | 
‘The circular tour of the Institution of 
- Electrica} Engineers, of Great Britain, in- 
cluded a trip through Rugby, Birming- 
ham, Manchester, Liverpool, Glasgow, 
Edinburgh, Newcastle and Leeds. The 
visiting associations included the Société 
Internationale deg Electriciens, the Asso- 


clazione Elettrotecnica Italiana, Elektro- 


Birmingham Electric Corporation, the 
plant of the Wolseley Tool and Motor 
Company and the plant of the Metro- 
politan Amalgamated Carriage and Wagon 
Company were visited. Luncheon was 
served at noon at the Grand Hotel in Bir- 
mingham, and Sir Oliver Lodge addressed 
the visitors, extending a cordial welcome 
to the city. Professor Gisbert Kapp, 
Schuyler S. Wheeler and Guido Semenza 
also madb brief addresses, which were ac- 
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knowledged by J. Gavey, president of the 
Institution of Electrical Engineers, and 
the Lord Mayor of Birmingham. In the 
afternoon the works of the Birmingham 
Small Arms Company, the General Elec- 
tric Company and the University of Edg- 
baston were visited. In the evening a re- 
ception was held at the Council House by 
the Lord Mayor of Birmingham. 

On Friday, June 29, the Manchester 
local section entertained the visitors. In 
the morning the Lord Mayor of Man- 


chester and the mayor of Salford, with 


the members of the local reception com- 
mittee, entertained the visitors at the 
Town Hall. The Stuart street station of 
the Manchester Corporation was visited, 
and at noon luncheon was served at the 
Town Hall. The Lord Mayor of Man- 
chester presided, and in reply to his re- 
marks addresses were made by Schuyler 
S. Wheeler, Mr. Gavey, Mr. Howarth and 
the mayor of Salford. In the afternoon 
the works of the British Westinghouse 
Company at Trafford Park were visited. 
Leaving Trafford Park a steamer trip was 
made through the Manchester ship canal. 
In the evening there was a conversazione 
at the Manchester University, Dr. Alfred 
Hopkinson, vice-chancellor, receiving the 
visitors. 

On Saturday, June 30, the Lord Mayor 
and Lady Mayoress received the visitors 
at the Lime street station in Liverpool. 
The Lister drive station was inspected, 
and a trip was made from Dingle to Sea- 
forth on the Liverpool Overhead Railway, 
the party returning to Liverpool by way of 
the Lancashire & Yorkshire electric sys- 
tem. The tramways and electric light and 
power committee of the Liverpool Cor- 
poration tendered the visitors a luncheon 
at the Exchange Hotel, Sir Charles Petrie 
presiding. Professor T. Epstein and P. 
J. J. Marsalés made brief addresses. In 
the afternoon thé Formby power-house of 
the Lancashire & Yorkshire Railroad was 
visited. The general manager, J. A. F. 
Aspinall, took personal charge of the in- 
spection. In the evening a reception was 
held at Liverpool by the Lord Mayor and 
Lady Mayoress at the Town Hall. 

On Sunday, July 1, the train was met at 
Windermere by coaches and a driving trip 
was made to Keswick, stopping at Gras- 
mere for luncheon. From Keswick a trip 
was made to Glasgow. On the morning 
of Monday, July 2, the visitors drove to 
Pinkston and Port Dundas, where the 
power-house equipments were inspected, 
Lord Provost Bilsland presided at the 
luncheon given to the visitors at the City 
Chambers, and addresses were made by 
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Lord Kelvin, chairman of the local recep- 
tion committee; Councillor Hugh Alex- 
ander and Bailie J. Willock. Lady Kel- 
vin was present, and the assembly was 
graced by the attendance of many notables. 
In the afternoon the shipbuilding yards 
and engineering works were inspected, 
and in the evening Lord Kelvin, as chan- 
cellor of the university and chairman of 
the local section of the Institution of Elec- 
trical Engineers, with Lady Kelvin, re- 
ceived the kindred associations at a con- 
versazione held in the university. Signor 
Guido Semenza, on behalf of the Asso- 
ciazione Elettrotecnica Italiana, presented 
two volumes of reproductions of the works 
of Leonardo da Vinci to Lord Kelvin. 
Professor Pagliani read an address from 
the University of Palermo. 

On Tuesday morning, July 3, the Ren- 
frew works of Messrs. Babcock & Wilcox 
were visited, the balance of the day being 
spent in cruising upon the Clyde in the 
turbine steamer Queen Alexandra, which 
was chartered by Messrs. Babcock & Wil- 
cox. In the evening a conversazione was 
held at the Art Gallery. 

On Wednesday, July 4, the city of Edin- 
burgh was visited, the many historic places 
being inspected by members of the party. 
The Edinburgh Corporation tendered a 
luncheon to the visitors, the Right Honor- 
able Lord Provost presiding. 

On Thursday, July 5, the party visited 
Newcastle and because of the many events 
scheduled, three parties were made up. 
One party visited the Elswick works of 
Armstrong, Whitworth & Company, later 
joining the ladies’ party, which had been 
inspecting the castle and the museum, and 
making a steamer trip to the shipyard of 
- Messrs. Swan, Hunter & Wigham Richard- 
son. The third group visited the works 
of J. H. Holmes & Company and C. A. 
Parsons & Company. The whole party 
assembled at the shipyard of Swan, 
Hunter & Wigham Richardson, and 
‘boarded the Mauritania, and luncheon was 
served at the Wallsend Drill Hall. H. L. 
Riseley, chairman of the local reception 
committee, presided. Herr E. Naglo made 
the response to Mr. Riseley’s address. In 
the afternoon the Carville power station 
and the works of the Wallsend Slipway 
and Engineering Company were visited. 

On Friday, July 6, the day was spent 
in Leeds. The electricity and tramways 
committee of the corporation received the 
visitors and served luncheon in the Town 
Hall. The party was welcomed by the 
Lord Mayor of Leeds, Mr. Gavey respond- 
ing. Professor J. L. Farny, Robert Ham- 
mond, Sir John Ward, J. H. Patchell and 
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Alderman Matheson made brief addresses. 
The tramway and lighting power stations 
and the works of Greenwood & Batley, 
Kitson & Company and Joshua Buckton 
& Company were inspected. In the even- 
ing a conversazione was held at the Leeds 
University. 

On Saturday, July 7, the concluding 
day of the tour, Harrogate and Fountain’s 
Abbey were visited, the trip including a 
thirty-mile coach drive. The return trip 
to London was made very pleasantly and 
safely, and before arriving at the King’s 
Cross station the president of the Institu- 
tion of Electrical Engineers and Mrs. 


Gavey bade a personal farewell to each 
member of the party. 


e 


ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


ELECTRICITY AS AN AID IN LIFE SAVING. 

The paper which excited the greatest 
amount of interest at the Mining Insti- 
tute meeting was one by Herr Meyer, a 


. mining engineer of the Shamrock collier- 


jes in Westphalia, on “Rescue Apparatus” 
for use in mines after an explosion. After 
an explosion in a coal mine, the atmos- 
phere of the mine is very bad. The oxy- 
gen has largely been displaced by carbonic 
acid gas and carbonic oxide, the proportion 
of oxygen in some cases being as low as 
six per cent, and the problem involved in 
rescuing men who may be left unconscious 
in the mine, and of reopening the mine, is 
a very difficult one. At the Shamrock col- 
lieries in Westphalia, where they are very 
subject to fires from spontaneous com- 
bustion, and to the explosions that some- 
times follow, apparatus have been worked 
out, designed to enable the rescue party 
to explore the mine, notwithstanding the 
condition of the atmosphere. Other ap- 
paratus have been worked out by Fleuss, 
and by English inventors, but all are on 
very much the same lines. The explorer 
carries a supply of compressed oxygen, in 
one or two cylinders, on his back; and in 
addition, a vessel containing trays of caus- 
tic potash, the object of the latter being 
the regeneration of the air expired by the 
lungs. In addition, he carries what is 
termed a breathing bag on his breast. He 
breathes the same air over and over again, 
the carbonic acid and moisture imparted to 
it in the lungs being taken from it by 
one part of the apparatus, and a small 
supply of oxygen being added to the ex- 
pired air, the oxygen being used in Herr 
Meyer’s apparatus to carry the regenerated 
air into the lungs by a simple form of in- 
jector. Electricity comes in to assist, in 
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a rather humble form. At the Shamrock 
collieries they have a portable telephone 
which is carried by the explorers, and by 


‘means of which they are kept in communi- 


cation with those who are in places of 
safety. The Shamrock collieries apparatus 
was employed by the Shamrock rescue bri- 
gade, under the control of Herr Meyer, at 
the recent disaster at the Courriéres mines 
in the Pas de Calais, and the portable 
telephone was of such great assistance, 
that when Herr Meyer’s party returned to 
Westphalia the telephone apparatus was 
left at the French colliery. It appears to 
me that the use of telephonic apparatus 
might be carried very much farther than 
this. The great danger in caseg of this 
kind, is the collapse of the explorer. The 
apparatus he carries is of considerable 
weight, and the mine roadways are often 
in a very bad condition after an explosion, 
so that the work of exploring is very fa- 
tiguing. In addition, the regeneration of 
the expired air from the lungs by the 
caustic potash, appears to be by no means 
perfect, and the result is that the expired 
air becomes, after a time, gradually 
charged with carbonic acid, and the ex- 
plorer becomes weaker from the effecta 
of his exertions, and of the vitiated air he 
is breathing, so that he may collapse at 
any moment. English ‘mine managers 
who have used rescue apparatus, on some- 
what similar lines, after explosions in Eng- 
lish collieries, strongly recommend that 
three explorers should always go together. 
in case one or more of them may col- 
lapse, and they state that forty minutes is 
the greatest time an explorer is able to 
work. There are two important functions 
of the human body both of which it ap- 
pears to me, the working of which might 
be transmitted to the main rescue party at 
the pit bottom, or wherever fresh air is 
extended to, viz., the pulse and the rate 
of respiration. It should not be difficult 
to design a form of microphone to be 
placed on some convenient artery, and con- 
nected to the cable which the explorers 
must carry with them, if they have a port- 
able telephone, and to have at the other 
end of the line, either a surgeon or a 
trained assistant who would be able to 
know by the sound in the telephone, the 
actual condition of the explorer to whom 
he was connected. A somewhat similar 
arrangement might also be connected to 
some part of the breathing apparatus, by 
which also the labored breathing which ac- 
companies exhaustion, whether from ex- 
ertion, or the presence of a large percent- 
age of carbon’, acid, would also be read 
at the pit byttom. By the aid of one oF 
both of th ese apparatus, very much val- 
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nable time, and probably many valuable 
lives would be saved. It is unfortunately, 
no uncommon thing for explorers to lose 
their lives in the act of exploration. It 
also appears to me that the full benefit 
that might be obtained after explosions by 
the aid of electricity, has not been appre- 
ciated by mining engineers, in the matter 
of the restoration of the ventilation. After 
an explosion the ventilation is almost al- 
ways very much interfered with. Falls are 
of very frequent occurrence, main roads 
and branch roads being often completely 
blocked by them, and when they are not 
completely blocked, the ventilating current 
is often very much throttled. As I have 
before pointed out in these notes, the ven- 
tilating air current in a coal mine follows 
very much the same laws as an electric 
current on a two-wire distribution system. 
The two main roads, the intake and the 
return, correspond to two main feeder 
cables, and the branch roads and others 
correspond to the branch connections of an 
electrical supply system, it being neces- 
sary for an air supply, to construct a 
bridge for the air from the intake to the 
return. After an explosion the air may be 
throttled in its passage through any one of 
these branches, by a fall of roof, or by 
other obstructions, and the carbonic acid 
and carbonic oxide, which have been pro- 
duced by the explosion, are not able to get 
away, and hence exploitation in the dis- 
trict where it is most wanted, is most dif- 
ficult. It appears to me that portable fans 
driven by electric motors, might be car- 
ried to one end of any brarich, blocked or, 
partially blocked, and that a current of 
air might be forced into it, or through it, 
the noxious gases being thereby cleared 
out, and the work of the explorers and of 
the repairing parties very much lightened 
from the fact that they would be working 
n a pure atmosphere. In this country, 
fortunately, explosions are now very sel- 
dom, and therefore it would appear a little 
quixotic to keep the necessary apparatus 
ìn readiness. On the other hand, it would 
not be a great matter for the power com- 
panies which are being engineered in every 
colliery district, to have portable fans, mo- 
tors for driving them, and flexible cables 
on reels kept ready to be sent to any col- 
liery where an explosion has taken place. 
Failing this, the electrician at the colliery, 
if allowed to do so, should be able to rig 


i temporary arrangements for “boosting” 
i ventilation, from the apparatus at his 
i ie Difficulties would of course arise 
nf erground, ag to fixing the motor and 
F e fan, but again a great deal may be 
in for temporary purposes with a few 
imbere, and there is always plenty of tim- 
ber about a colliery. 
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Electrical Patents. 


Albert S. Hubbard, Greenwich, Ct., and 
Edward Lyndon, New York, N. Y., have 
obtained a patent (826,429, July 17) for 
an improved self-regulating system of 
electrical distribution, which they have as- 
signed to the Gould Storage Battery Com- 
pany, New York, N. Y. The invention 
relates to regulating systems of electrical- 
current distribution comprising auxiliary 
devices, such as a storage battery and 
booster, inserted in the system to react in 
response to fluctuations of the load as rep- 
resented by amperes and prevent the 
greater part of the same from reaching 
the generator. The invention consists in 
the combination of a generator, a work- 
circuit and a storage battery assisting the 
generator at periods when the generator 
load exceeds a predetermined value, an 
auxiliary generator whereby charge and 
discharge of the battery are assisted, con- 
nected thereto, a winding of comparatively 
coarse wire on the generator field, and cir- 
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DI8sTRIBUTION. 


cuit connections whereby the total current 
output to the work-circuit is passed 
through the coarse wire winding on the 
generator fields. 

Harve R. Stuart, Wilkinsburg, Pa., has 
obtained a patent (825,986, July 17) for 
an improved voltage regulator, which he 
has assigned to the Westinghouse Electric 
and Manufacturing Company. The in- 
vention relates to apparatus for varying 
the voltage of alternating-current cir- 
cuits; and it has for its object to provide 
a simple, compact and commercially effi- 
cient apparatus for raising and lowering 
alternating-current voltages that are 80 
high or the attendant currents of which 
are so large that the regulators heretofore 
generally employed have been found in- 
adequate or unsatisfactory for the service. 
The invention consists in the combination 
with an operating handle, a pinion actu- 
ated thereby and a gear wheel meshing 
with the pinion, of a shaft to which the 
gear wheel is rigidly secured, a quill 
loosely mounted on the shaft, cams on the 
quill, switches actuated by the cams, a 
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second quill actuated by the shaft, a 
shaft actuated by a second quill, and hav- 
ing a threaded portion at one end, a sta- 
tionary nut with which the threaded por- 
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tion engages, cams mounted on the shaft, 
switches actuated by the cams, and trip- 
ping devices for the switches. 

George J. Schneider, Detroit, Mich., 
has invented an improved electric cooker 
(825,938, July 17), which he has assigned 
to the American Electrical Heater Com- 
pany. The invention relates to electric 
cookers, and is more particularly designed 
for use in broilers. The invention consists 
in the combination with a casing having 
parallel side walls, an opening in one end 
thereof, of a pair of gratings arranged 
upon opposite sides of the opening within 
the casing and heat-conductors arranged 
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in the space between the gratings and the 
adjacent sides of the casing and exposed 
to radiate heat through the openings in 
the gratings. — 
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A New Type of Electric Valve Tube. 

When platinum foil is connected with 
barium oxide, and this oxide electrode is 
made the cathode of a vacuum tube, and 
heated, the drop of potential at the cath- 
ode is much diminished. Joined to an 
accumulator battery of 110 volts, the tube 
does not indicate a drop of potential of 
more than nineteen volts, provided the cur- 
rent strength is not raised above two am- 
peres per square centimetre. This drop 
is very constant at different current in- 
tensities. Thousands of volts may be re- 
duced in this way to eighteen or twenty 
volts, but only when the oxide electrode 
is made the cathode. When oscillations 
of high frequency are sent through the 
tube, only the phase for which the oxide 
electrode is the cathode is allowed to pass. 
The valve tube is a pear-shaped glass ves- 
sel. Three anodes, consisting of steel 
rods, are arranged symmetrically about the 
cathode, which is a platinum strip four 
centimetres in length, one centimetre in 
width, and 0.03 centimetre in thickness, 
soldered to two stout copper wires. The 
wires pass through tubular inward projec- 
tions in the glass, the inner ends of which 
are fitted with cylindrical platinum caps. 
Although it may be convenient to speak 
of the “cold” anode by distinction from 
the heated cathode, the anode really be- 
comes intensely hot, as in this tube almost 
the whole current energy is transformed 
into heat at the anode. When triphase 
currents are to be rectified the three anodes 
of the tube are coupled with the three 
terminals of the transformer, and the ox- 
ide cathode is joined to the neutral wire. 
The valve tubes are recommended for use 
in combination with the Wehnelt elec- 
trolytic current interrupter.—<Abstracted 
from Engineering (London), July 6. 

A 
On the Physical Properties of Fused 
Magnesium Oxide. 

Messrs. H. M. Goodwin and R. D. 
Mailey have recently made some extensive 
tests on the physical properties of fused 
magnesium oxide. Their attention was 
first directed to the preparation of fused 
oxide of magnesium in an attempt to 
find a substance which, at temperatures up 
to at least 1,000 degrees centigrade, would 
serve as suitable containing. vessels for 
fused salts in an investigation now in prog- 
ress on their electrical conductivity— 
that is, a substance which would possess 
the properties of being chemically inert, a 
non-conductor of electricity, and having 
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a sufficiently high melting point to retain 
its shape at the temperatures mentioned. 
The authors were particularly desirous of 
obtaining tubes or rods of such a substance. 
After experimenting with a number of 
silicates and metallic oxides, both in the 
natural crystalline form and artificially 
prepared, it was decided to try to make 
pure fused magnesium oxide. The first at- 
tempt was made in a graphite resistance 
furnace. A pure Acheson graphite rod 
eighteen inches long and three-quarters of 
an inch outside diameter was bored with a 
one-half-inch drill, and the ends fixed into 
large graphite block terminals for leading 
in and‘out the current. The furnace was 
mounted vertically, packed with coke to 
prevent excessive oxidation of the graphite 
tube, and the whole insulated with fire- 
brick. The furnace was heated by current 
from a fifty-kilowatt transformer, the 
voltage of which could be carried by 
steps of ten volts from 160 volts to ten 
volts. From twenty to thirty kilowatts 
were used in the furnace to maintain the 
temperature required. Chemically pure 
magnesium oxide was fed in at the top 
of the furnace in the form of powder, and 
packed down by means of a graphite rod. 


In this way it could be melted, and rods of | 


the fused oxide were obtained about one- 
quarter of an inch in diameter and two 
inches long. In no case could rods be 
formed as large as the interior diameter 
of the bored graphite rod, owing to an 
action between the oxide and either of the 
walls of the tube, and gases given off from 
or diffusing through the walls of the 
enclosing tube. As this method was 
not satisfactory for the production of 
the desired size of rods, it was thought that 
an are furnace might be more effective. 
A hollow rectangular graphite boat ten by 
four by four centimetres was used as a re- 
ceptacle for the fused oxide. Over the 
centre a powerful alternating-current arc 
was arranged, into which the oxide was fed. 
The whole was enclosed in graphite bricks, 
around which were built up fire bricks. 
In this way irregular masses of fused oxide 
were obtained. From these masses rods or 
pieces of the desired size were bored by 
means of carborundum. ‘The large masses 
thus obtained, however, were not homo- 
geneous: certain portions or layers were 
composed of very fine, compact crystals, 
and other portions of larger crystals. Some 
samples, however, were obtained so hard 
and compact that they were quite non- 
porous to water and to fused salts. Dif- 


ficulty was experienced in getting pieces 
sufficiently free from minute bubbles or 
blow holes. Summarizing the results of 
these tests, the following essentials are 
noted: When pure and uncontaminated 
the oxide is pure white, very hard, with 
a surface resembling glazed porcelain. The 
substance takes on a good polish. Frag- 
ments of magnesium oxide which had not 
been previously fused were tested for melt- 
ing points, and it was found that below 
1,890 degrees centigrade the fragments did 
not fuse together or soften. Above 1,940 
degrees centigrade they always fused to- 
gether, indicating that the melting point 
is between 1,890 degrees centigrade and 
1,940 degrees centigrade. In round num- 
bers, 1,910 degrees centigrade may be taken 
as the approximate melting point of the 
oxide. The specific conductivity of the 
fused magnesium oxide at various tem- 
peratures was determined as follows: 


Specific Specific 
Tempera Con- Tempera- j 
urg: ductivity. rune: ductivity. 
700° C 1,050° C. | 0.84 10-6 
800 0.01«10-6|; 1,100 1.00 “ 
900 0.10 “ 1,150 2.60 ‘‘ 
1,000 0.20 ‘ 


hl ews .20—0—0—0—™0—0°———— 


Concerning the chemical properties, the 
authors determined that the fused magne- 
sium oxide possesses, in a remarkable de- 
gree, the ability to withstand chemical 
action of many neutral salts at high tem- 
peratures, and is therefore well adapted 
for use as vessels and apparatus for con- 
taining such salts when subjected to high 
temperatures.—A bstracted from the Phys- 
ical Review (Lancaster), July. 
A 

Electric Telpher for Conveying Coal. 

The Associated Portland Cement Manu- 
facturers, Limited, have equipped their 
Bevan works with a complete telpherage 
installation for conveying all the coal used 
by the works. The system has been con- 
structed by Siemens Brothers & Company, 
Limited, London, England. The capacity 
of the plant is 400 tons per day. The 
coal is brought in in barges of 150 to 250 
tons capacity each. The plant is worked 
day and night, the barges being changed 
at high tide. A complete steel structure 
has been built over the barge dock, ex- 
tending back over storage hoppers. Upon 
this structure a line of monorail track has 
been laid, a single line being carried over 
the dock, thence back with a gradient of 
one in 5.5 until the necessary elevation 


August 4, 1906 


is secured; and on the level the track is 
continued and branched so as to form 
three lines over three rows of hoppers. 
Suitable switches are provided at the junc- 
tion of the three lines of track. The 
telpher which runs upon this track con- 
sists of a steel frame truck with two wheels, 
each driven by a separate motor. Sus- 
pended below the truck, and arranged so 
that the whole machine is in balance, is a 
grab with hoisting drum motor and com- 
plete controlling gear. The grab has a 
capacity of one ton of coal. The maxi- 
mum running speed of the telpher is 750 
feet per minute. The average running 
speed is 650 feet per minute. The hoist- 
ing speed is sixty feet per minute. The 
total load hoisted, including the weight 
of grab, is two and one-half tons, and 
the total weight of the telpher, grab and 
load, is seven tons. The nominal capacity 
of the telpher is twenty-five tons of coal 
per hour, but its actual capacity is some- 
what in excess of this. With a full barge 
one man driving the telpher is required 
for working the plant. As the coal in the 
barge gets low an additional man is sta- 
tioned for trimming. The driving motors 
are totally enclosed and of the tramway 
type. They are series-wound and are 
spring-supported in a manner similar to 
that for tram motors. A powerful foot 
brake is provided, operating brake shows 
on both travel wheels. In average work 
the electric power required for operating 
the plant has been found to be one-third 
of a unit per ton of coal delivered into 
the hoppers. The labor amounts to two 
cents per ton, which includes the wages of 
the man driving the telpher, the man in 
the barge, and cleaning and sundries; so 
that the total cost for power and labor is 
about two and one-half cents per ton of 
coal.—A bstracted from Engineering (Lon- 
don), July 13. 


A New Zinc-Lead Accumulator. 

Although it is over 100 years since 
Ritter and Gautherot discovered the re- 
versibility of electrolytic action, we are 
still waiting for the battery which shall 
put accumulator traction on a really sound 
commercial basis. The chemistry of the 
zinc-lead accumulator is somewhat com- 
plex, but, generally speaking, the action 
is that, in discharging, the zinc dissolves 
in the sulphuric acid, forming zine sul- 
phate. This is decomposed in recharging, 
the metallic zinc being deposited on the 
zinc plates. A stumbling block hitherto 
has been the difficulty of obtaining a good 
zinc deposit on recharging. In the new 
lead-zine “Zedecco” battery, shortly to be 
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placed on the English market, it is claimed 
that these difficulties have been sur- 
mounted. A thin plate of amalgamated 
commercial zinc is used for the negative, 
and for the positive a special type of 
Faure plate is used. This plate consists 
of a lead grid filled with a paste composed 
of litharge and a patent mixture, the pro- 
portions of which are not disclosed, such 
that, when formed, it produces a very 
porous plate apparently free from buck- 
ling. One of the features of the cell is 
that during the charging process air is 
bubbled up between the plates from the 
bottom of the charging boxes by means 
of perforated pipes connected to a com- 
pressed-air reservoir, thus keeping the 
liquid in constant motion and at the same 
time presenting streams of air to the 
charging surfaces of the plates, effecting 
a smooth deposit of zinc. It is also 
claimed that this means a higher oxide 
than PbO,. The output claimed for the 
battery at the normal rate of discharge of 
fifty amperes is forty-eight to fifty watt- 
hours per kilogramme, and thirty-nine 
watt-hours per kilogramme at a discharge 
rate of 150 amperes. These figures cor- 
respond with about twenty-two and seven- 
teen and one-half watt-hours per pound of 
cell respectively. Upon testing, one box of 
three cells discharged at eighty-nine am- 
peres for two and one-half hours, with an 
average voltage of 2.42 volts per cell, and 
gave sixty-five amperes for one and one- 
half hours at an average voltage of 1.83 per 
cell, giving a total of 320 ampere-hours. 
The following data are given for the same 
cells upon recharging: weight of zinc 
plates, fourteen in number, on commenc- 
ing charge, three pounds three ounces; 
charging volts varied from 2.8 to 2.64 
volts per cell, averaging 2.71; charging 
amperes varied from fifty-five amperes 
down to fifteen amperes; time of charge, 
ten hours and twenty minutes; total 
charge, 424.61 ampere-hours at 2.71 volts, 
making 1,150 watt-hours; weight of the 
fourteen zinc plates at end of charge, four 
pounds two ounces, making a gain of fif- 
teen ounces upon charge. The theoretical 
weight deposited would be about eighteen 
ounces. After the above charge the cells 
were discharged on a constant resistance 
with the following results: started at 2.58 
volts per cell at fifty amperes, down to 
1.8 volts per cell at thirty-five amperes; 
total ampere-hours discharged, 399; 
watt-hours, 860. After standing all night 
the cells recuperated and gave 2.5 volts on 
open circuit, and fifty amperes starting at 
2.2 volts for a quarter of an hour. One cell 
which was short-circuited for over one 
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minute gave 120 amperes at 1.4 volts, and 
then rose to 2.2 volts on open circuit. The 
weight of the complete cell was forty-two 
pounds. This gives for 860 watt-hours 
over twenty watt-hours per pound of cell, 
and about thirty-six watt-hours per pound 
of plates.—Abstracted from the Electrical 
Review (London), July 13. 
a 

Electric Traction on the Lancashire & York- 

Shire Railway. 

The Liverpool, Southport & Crossens 
line of the Lancashire & Yorkshire Rail- 
way Company was converted to electric 
traction in 1904, the line being one of the 
first of the main railways in England to 
be electrified. After two years’ working 
the directors of the company, on the ad- 
vice of their general manager, are extend- 
ing the electrification and converting two 
different routes. It has been proved that 
electric traction is giving a far greater car- 
rying capacity, a higher economy in opera- 
tion, a speedier and more flexible service, 
a lessened depreciation of rolling stock, 
more effective use of rolling stock and per- 
manent way, and greater facility in adapt- 
ing the service to meet the demand. The 
growth of traffic and the successful work- 
ing of the line have compelled the railway 
company to electrify all four roads between 
Bank Hall and Seaforth stations, and all 
of these are now available for dealing with 
the more congested traffic which exists 
between Hall Road and Liverpool. The 
additional length of track represented by 
this extension is to be eight miles. The 
enterprise of the railway company does 
not stop at this extension, and a tribute 
to the success of the electrification, as well 
as to the progressive character of the man- 
agement, is furnished by the issuing of 
orders for the electrification of other 
neighboring lines of the system. The 
length of track when the contemplated ex- 
tensions are made will foot up to about 
seventy-five miles operated by electric 
traction. In the electrification of the line 
a fourth rail was added to act as a contin- 
uous return, in order that the bonding of 
the running rails to each other might be 
avoided. Instead of this, the end of each 
running rail was cross-bonded to the 
fourth rail, which still gave the full ad- 
vantage of the section of the running rails 
as a return. The experience gained in 
two years of work shows that the third 
and fourth rails have not given a large 
amount of trouble, which some advocates 
of overhead conductors for railways feared. 
For considerably over a year all necessary 
operations in connection with the effective 
maintenance of close upon fifty miles of 
permanent way have been carried out with- 
out hitch, without anything in the nature 
of a serious electrical shock or accident, 
and without undue increase in the cost of 
such work.—Abstracted from the Elec- 
trical Engineer (London), July 6. 
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ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 50,000 
POPULATION AND UNDER. 


BY 8. M. KENNEDY.1 


There is probably no other kind of busi- 
ness in America to-day which is capable 
of as much development as is the selling 
of electric energy. At first glance this 
may appear to be a bold assertion, but the 
more the subject is considered the more 
the truth of the statement will become evi- 
dent. There are countless opportunities 
for working fields only partially culti- 
vated, for plowing and sowing fields now 
lying fallow, and for reaching out into 
the deserts and making them “blossom 
like the rose.” It matters little what 
may be the relative size of the city 
in which a central station is being 
operated—whether it contain 5,000, 
50,000 or 500,000 population, the oppor- 
tunities are there in each case and al- 
most begging to be looked after. How- 
ever, opportunities are not in the habit 
of rushing at those who sit down and wait 
for them; they require to be sought. But 
many a man who is sincerely looking for 
Opportunity will be surprised to find that 
Opportunity has been looking for him, 
and anxious to meet him more than half 
way. Electrical opportunities are every- 
where in any city, on the streets, in the 
home, in the office, in the factory, in the 
store, and in the workshop—on the sur- 
face, over head and under ground— 
wherever men and women live, labor, eat 
and sleep. 

New Business—There is no standing 
still in the electrical business, and a cen- 
tral station is either going ahead or fall- 
ing back. As a matter of fact, a really 
healthy electric company should be behind 
with its new work most of the time, should 
be rushed with orders and straining to 
keep up with them. It is not meant by 
this that there should be ineficient meth- 
ods, or insufficient help, but that the press- 
ure of constantly increasing demands for 
electric energy should be impatiently push- 
ing forward the orders awaiting their turn 
for attention. 

But this great pressure of work, these 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


insistent demands for attention—what are 
they? Just the visible indications of op- 
portunities which have been stirred up, 
and opportunities which have been met on 
the way in. And the central station will 
obtain the full advantage of these oppor- 
tunities by means of its “new-business 
department.” _ 

Objects—The great problem which cen- 
tral station managers are trying to solve, 
is one of equalization. It is highly desir- 
able to increase the sale of electric energy 
in every legitimate way, but some ways 
are more profitable to a company than 
others. In a growing city it is an easy 
matter to build up a “peak.” But it 
takes efforts and brains to broaden the 
“peak,” to build up a day load and to re- 
duce the difference between the peak load 
and the minimum demand. These are 
prime reasons for the existence of a new- 
business department. It is to this depart- 
ment that the central station manager 


must look in order that he may obtain a 


proper load for every hour of each day, 
and every day of the year. 
Foundations—In organizing such a de- 
partment it is well to consider what are 
the requisite foundations upon which to 
build: in the first place there should be 
a corner-stone on which is graven the 
words: “Electricity for Everything, and 
Everything for Electricity.” This should 
be adopted as the motto and slogan for 
all connected with the department. With 
such a corner-stone, the remainder of 
the foundation should consist of: (1) 
Energy—untiring, unswerving energy— 
the kind which never stops. (2) Vigi- 
lance—the watch-dog of progress—the 
sleepless element which takes advantage 
of every opportunity. (3) Alertness; 
quickness to see an opening for business, 
and readiness to act upon it. (4) Ag- 
gressiveness; so that old methods and 
conditions may be successfully combatted 
and changed to conform with modern 
ideas. (5) Persistence; in order that 
prospects may be converted into actuali- 
ties. (6) Knowledge; which is the mother 
of good judgment. And (7) Enthusiasm; 
the quality which compels by force of be- 
lief—the combination which oils the mech- 
anism of a business and cements the forces 
for a common cause. These are the prin- 
cipal elements which are required as a 
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safe foundation for a new-business de- 
partment, and with a proper admixture 
of each, the superstructure will grow of 
its own volition. 

Staff—A new-business department is no 
longer considered an experiment or a fad 
—1it is a necessity in the operation of a 
central station. The generator is the 
heart of the plant, but the new-business 
department is the lungs. A man can not 
get along without a heart, neither can a 
central station. A man can get along 
with only one lung, or part of a lung, but 
he will die if the part shrinks up too 
much—and so will a central station. For 
cities of 50,000 population and under, 
the staff of a new-business department 
proper, may consist of from one to twelve 
individuals, depending altogether on the 
size of the city, the local conditions, and 
the rate of speed with which certain ob- 
jects are to be attained. There has been 
an inclination in some quarters to look 
upon this department as an extravagance, 
which tended toward excessive plant in- 
vestment. But this theory is easily ex- 
ploded. A properly organized and well- 
operated mnew-business department not 
only points the way to profitable exten- 
sions, but increases the value of present 
investments by developing paying busi- 
ness existing under a company’s lines and 
selling energy during those hours when 
it would otherwise be wasted, or, at least, 
not fully utilized. Let the central station 
manager select a good man to put in 
charge of the new-business department, 
and let that man add to his assistants as 
he feels the necessity, and as circumstance» 
warrant. An energetic man will soon 
stir up more business and more prospects 
in a city of 10,000 inhabitants than he 
can take care of himself, and he and those 
laboring with him will have pleasure in 
watching the growth of the new business 
added as the direct result of their efforts. 

The Work—It is safe to say that no 
city on this continent, no street, no block, 
and no house can claim to be properly 
illuminated, or to have all the electricity- 
consuming devices which might be used 
with advantage. It is safe to say that in 
every city of any size there are hundreds 
of horse-power in steam and gasolene en- 
gines being operated at a greater cost 
than necessary, just because their owners 
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have wrong ideas about electric energy 
and are not aware of the great advantages 
to be derived from its use. It is safe 
to say that there are many electrical appli- 
ances which could be insialled in each 
household now using electric light. In 
every community there are many thou- 
sands of dollars in revenue waiting to 
be picked up from the sale of current, 
the production of which would not in- 
crease the central station plant invest- 
ment to the extent of one cent. As a 
matter of fact, the-people really want to 
know all about the possible advantages of 
electricity, and this curiosity should be 
stimulated and satisfied by the central 
station, as it is entirely in line with the 
growth of its business. More light and 
more power can be sold to consumers, as 
well as non-consumers—but it must be 
done by hard work. Men with a knowl- 
edge of salesmanship and business meth- 
ods are required to successfully spread the 
news of electrical possibilities, to swell 
the number of consumers, and increase 
the amount of individual consumption. 
This is the kind of work cut out and wait- 
ing for the new-business department. 
New Method—But if it is discovered 
by a manager that so much valuable busi- 
ness is waiting attention, what must he 
de to gather it in? Well, there are four 
ideas which he must grasp before starting 
on his campaign, namely, that the pub- 
lic requires education, instruction, per- 
suasion and demonstration. It is not 
usual for men or women to want some- 
thing which they do not know exists. 
And after they have been taught that 
something does exist which would better 
their condition, they require to be in- 
structed as to its advantages. In a city 
of 20,000 population, a company may have 
3,000 consumers—all using light. Per- 
haps the manager contentedly leans back 
in his office chair, and, in answer to an 
enquiry, says: “Yes, business is good, 
we keep adding to our consumers right 
along, and must soon increase the capac- 
ity of our plant.” And at the same time 
his load curve may probably resemble the 
spire of a church as much as anything 
else! Does he try to broaden his “peak” ? 
Does he try to equalize, so that there may 
be a profitable day load? Maybe he is 
too busy to do more work himself. If 
such is the case, then he had better ob- 
tain a means of educating his public. 
His 3,000 customers could probably be 
increased to 4,000—but, let us stick to the 
3,000. They are all using light. Splendid! 
What do they want first? More light! 
It is an axiom, in this business, that the 
more opportunities there are for using 


information? 
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light, the more light will be used. Some 
of the residences are without porch lights, 
hall lights, portable lights, cellar lights, 
outhouse lights and outdoor lights. The 
stores want more inside lights—and more 
electric signs. The factories and work- 
shops need more arc and reflector lamps— 
good light makes cheerful and efficient 
workmen, and good workmen deserve 
good light. 

Electric Appliances—What next? Do 
those householders know of all the elec- 
tric appliances which add so much to 
the comforts of life? Well, maybe they 
do know of some of them—but not from 
the centra] station office. And yet those 
housewives are ready to usc electric toast- 
ers, chafing-dishes, irons, sewing-machine 
motors, plate-warmers, coffee pots, curling 
tongs, broilers and a dozen of other con- 
veniences. But they must be told about 
them. 

Anything else? Yes, just POWER— 
but spell that word with capitals, for it 
usually means day load, and that is what 
our friend, the manager, is looking for. 
That city of 20,000 is using lots of power 
in intermittent and constant operation. 
How much of it electric? Is the manager 
going to sit down until new factories 
start, and wait for the promoters to come 
to his office and enquire what can be done? 
If he does, he will probably have few en- 
quiries. Is he going to wait until those 
existing power users who have steam and 
gasolene plants meet with accidents and 
then expect to have them ring him up for 
Well, maybe he’ll have a 


What must be done to obtain these valu- 
able kinds of business? Educate, in- 
struct, demonstrate, persuade. If you 
want to sell more light, show your cus- 
tomers that they need more. If you want 
to derive the increased income from the 
use of electric appliances without increas- 
Ing your investment, you must create a 
demand for the appliances. If you want 
power consumers to hold your plan‘ down 
during the daylight hours, then show the 
power users in your city the advantages 
of electric energy. They must learn of the 
convenience, cleanliness and reliability of 
electric motor-driven power. They must 
be’ shown the saving in insurance, inter- 
est and depreciation. They must have 
all these things explained and demon- 
strated to them. They must become in- 
terested, then anxious, then hungry. 

Electric Irons—The company with 
which the writer is connected operates in 
one city with a population of 225,000, 
and in seventeen other cities with popu- 
lations varying from 4,000 to 25,000 and 
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has upward of 30,000 electric consumers. 
About eighteen months ago it was decided 
to stimulate the sale of electric laundry 
irons for use in private dwellings, some 
hundreds having already been installed 
in various laundries on the system and 
found to be giving great satisfaction. 
Within twelve months there were installed 
in residences over 1,600 irons, which were 
all paid for by the consumers using them. 
Careful data were compiled and it was 
conservatively estimated that the average 
monthly income from each iron was sixty- 
five cents, or equivalent to eight dollars per 
year. It was also apparent that those 
who had the irons were highly pleased, 
and, in numerous instances, were enquir- 
ing for other appliances. But many did 
not have the irons that would gladly use 
them, who could not or would not spend 
the money to buy them. Now, here is 
what the company discovered: electric 
irons were good things; day load; light- 
ing rates; no increased plant, line, trans- 
former or meter investment; average in- 
come at least eight dollars per year; 1,600 
of them installed! Why not 10,000? 
But the people won’t buy them! Well, 
lets see! Every thousand irons out in- 
creases the annual income $8,000; 10,000 
irons would mean $80,000! Just like 
finding it! What was to be done? Invest 
a little money. Take a little risk. Loan 
the irons to customers who will use them. 

That is what our company has done. 
The first order placed was for 3,500 irons, 
and within twelve months from the time 
the plan was put into effect the company 
will have loaned not less than 7,500 irons, 
and there will probably be in use on 
our system altogether 10,000 electric irons 
in 1907. That is one way of getting new 
business and making it easy to obtain 
more. 

Buying Old Plants—One more refer- 
ence to the means adopted by the same 
company to obtain power business. It 
often happens that a power user may be 
interested in electricity, but he has his 
money tied up in a steam or gasolene 
engine and does not wish, or thinks he 
can not afford, to invest more. During 
the past two years our company has pur- 
chased such plants, in units averaging 
twenty horse-power each to an aggregate 
of over 1,000 horse-power. These engines 
have been resold and shipped to terri- 
tories away from the company’s lines, and 
their former owners are now invariably 
strong advocates of electric energy. But 
engines have only been purchased in this 
manner where there was no other way of 
obtaining the electric power business. 
Owing to the lower cost of motors, most of 
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these exchanges were made without loss 
to the company, although in some cases 
it was figured out that an initial loss 
must be met in order to obtain profitable 
and permanent power business. 

Ways and Means—And now we come to 
the question of ways and means. How is 
the public to be educated, instructed and 
persuaded? What is it that the new-busi- 
ness department must do to begin with, 
and what must it continue to do? The 
answer is: advertise, solicit, exhibit, sys- 
tematize, foster existing business. The 
success of the central station is first de 
pendent upon good service, but most of 
the different problems in generation, 
transmission and distribution have been 
satisfactorily solved, and most managers 
know how to obtain an adequate amount 
of energy. But the limits to the sale of 
electricity have not yet been sighted, and 
the more these limits are sought, the 
greater distance they seem to be away. 

The new-business department can not 
be divorced from the other departments 
of the company. It must of necessity 
keep in touch with the operating and con- 
struction ends, must be close to the ac- 
counting side, and in constant communi- 
cation with the customers’ department. 
The manager of the new-business depart- 
ment may not be an engineer, but he must 
have absorbed a considerable amount of 
technical knowledge. He may not be an 
accountant, but he must know how to 
figure. He may not be a meter reader, 
a collector or a trouble man, but he must 
know what are the difficulties in each posi- 
tion. And, above all, he must know the 
public. He must know its failings, its 
prejudices, its needs and its opinions. 

Advertising—In the conduct of a new- 
business department the subject of ad- 
vertising is ever present. It is one of the 
mainstays, and must receive careful at- 
tention. But let me take it for granted 
that the manager acknowledges the im- 
portance of advertising—the next question 
is, what are the best methods of publicity ? 
Probably more than any one else, the 
man who advertises must put himself in 
the place of those whom he wishes to 
reach. With this idea before him, he will 
understand how to attract the attention of 
the public, where to place his advertise- 
ments, and, when the psychological mo- 
ment arrives, to produce the best results. 
Now, advertising of any description must 
attain its object by a well-defined process. 
In the first place, it must attract atten- 
tion, next promote enquiry, then awaken 
desire, and finally create a demand. Again 
it is asked, what is the best medium for 
doing all this and increasing the sale of 
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electricity? For the reason that the pub- 
lic can not be all reached in the same 
way, it follows that all honest advertising 
is good. Some people never look at the 
advertisements in the daily papers, but 
will eagerly scan each advertising page in 
a magazine. Others never see an adver- 
tisement in a periodical, but yet their 
eyes catch the notice on a billboard, or 
the card in a street car. Again, there are 
others too absent-minded to note any- 
thing on billboard or in car, but put a 
circular or letter in their hands and it 
will be read from beginning to end. Con- 
sequently, if you wish to reach every 
class, use every medium of attracting 
their attention. You don’t require to go 
after all at once—but go after them some- 
how. 

Newspapers—Newspaper advertising 
pays in many ways, its returns being 
visible and invisible. It frequently hap- 
pens that considerable space is taken in 
order to propitiate the press. The friend- 
ship of your local papers is important. 
Foster that friendship, but do not neg- 
lect the space you take just because you 
think it is there always, and the adver- 
tisement may be changed at the same time. 
That space is valuable to you in propor- 
tion to the circulation of the paper, just 
as the editor may be valuable to you for 
the same reason. If your advertisements 
are built right, if they attract attention 
and say something, they will help your 
business andeincrease your income. It is 
a good plan to tell one thing at a time, to 
change the copy frequently, so that it 


may not become stale, and to use a, 


snappy, concise style which will gradually 
draw a regular following of readers, who 
will look for your advertisement in the 
paper just to see what you have to say. 
What you print will be read by consumers 
and non-consumers. Say something to 
each. The first-named should be using 
more current. Point out to them where 
they need more. The others need to be- 
gin. Show them where they will be better 
off. Create the desire. You do not re- 
quire to be an advertising expert. Know 
your own business. Be thoroughly ac- 
quainted with the public needs. Talk in 
the advertisement as you would to a pros- 
pective customer sitting in your office. 
Attract attention—then be short, direct 
and crisp, and let your words show that 
you believe in what you say and they will 
carry conviction. 

Regarding the many valuable media of 
advertising other than newspapers, the 
business manager must, of necessity, be 
governed by local conditions and his own 
experience as to the advantages of each 
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class. It is desirable to vary the manner 
of publicity, but to keep at it all the time, 
remembering that constant drops of water 
will wear away the stone, and that indif- 
ference may gradually be changed to in- 
terest and antagonism to friendship. 
Circulars, Ete.—The mailing of circu- 
lars separately or along with bills is a 
successful way of arousing interest, but 
the circulars require to be carefully pre- 
pared—printed on good paper and always 
artistic. Neat booklets or folders should 
be interchanged with the circulars, and 
each should draw attention to one subject 
only. Billboards are splendid for special 
announcements and catch the eyes of 
many who will not read the papers. He 
who runs may read a poster—and many 
read and remember. Street-car advertis- 
ing is also valuable to impress an idea 
on the public. If a man is sitting in a 
car for ten or fifteen minutes and one 
of your advertisements is opposite to him, 
he will read it whether he wants to or 
not. And if what you say is catchy or 
important, he will not forget it. 
“Follow-up” Letters—“Follow-up”’ let- 
ters are a dignified and desirable means of 
drawing the attention of selected people 
to a subject which should be of special 
interest, and are always productive of 
good results. These letters should have 
a personal touch to them, and should be 
neat and attractive in style and diction, 
avoiding altogether the appearance of a 
general circular. By this means the in- 
dividuals you wish to reach are talked to 
without chance or haphazard. 
Advertising on Bills—It has been 
found that one of the best ways of draw- 
ing attention to a subject with existing 
consumers is to use the backs of monthly 
bills. If you wish to advertise electric ap- 
pliances useful in a home, put a snappy 
notice on the backs of the bills. If you 
wish to have merchants consider window 
lighting, electric signs or fans, talk to 
them briefly on the backs of their bills. 
Say something different each month. 
Somehow, every man and woman will 
look at an electric bill to see the amount. 
When they see the amount let them also 
notice a bold line reading “See Other 
Side.” They’ll turn the bill over and read 
your advertisement. That’s what you 
want them to do. The new business man- 
ager should do his advertising well, thor- 
oughly, intelligently and systematically. 
If he can not do it himself, or have some 
one on his staff who can, he had better 
pay an ad-smith to take the details of the 
whole matter off his shoulders. But let 


him advertise and do it right. 
(To be concluded.) 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Gould Telephone Storage 
. Battery. 

The very rapid increase in the applica- 
tion of storage batteries for telephone 
work is a just recognition of the economy 
and efficiency of this apparatus. The 
Gould Storage Battery Company, New 


Tyre W, GOULD STORAGE BATTERY. 


York city, has for a long time been at 
work designing and improving a special 
telephone battery which would meet all 
of the requirements of this particular serv- 
ice. The recent tendency of storage-bat- 
tery invention has been toward the sub- 
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division of the plate, giving it increased 
surface for active material without in- 
creased weight. In the Gould plate the 
increased surface has been obtained with- 
out a sacrifice of mechanical strength. A 
sheet of chemically pure rolled lead is cut 


MM 


Cross-Section or PLATE, SHOWING MANNER 
IN WuHich Leap Is SPUN UP BETWEEN THE 
KNIVES, 


to the exact size and shape of the plate 
and passed backward and forward between 
two shafts, upon which are mounted al- 
ternate thin steel discs and spacing wash- 
ers. These discs gradually work further 


and further into the metal and displace 
it, spinning it up into the ribs between 
the knives. No lead is removed, the blank 
being merely changed in form. By vary- 
ing the gauge of the disc and spacing 
washers, ribs and grooves of any desired 
thickness, depending upon the work the 
plate is required to perform, may be de- 
veloped. 

The advantages of this method of de- 
veloping the contact surface are that the 
web of the metal is left as a central con- 
ductor, and current-distributing cross- 
bars of solid metal are left between and 
around the rib sections. 

The company claims that the mechan- 
ical strength of this design is ample for 
all needs, and that the electrical design 
is such as to secure perfectly equal dis- 
tribution of current throughout the entire 
plate, preventing uneven wear and dis- 
tortion. 

The lead used in the Gould plate is free 
from antimony, and consequently there is 
no destructive secondary action. The spin- 
ning process produces a uniform and 
homogenous metal, which is an important 
and desirable feature for long life. 

The grid or conducting frame is iden- 
tical with the contact surface for active 
material, and there is no mechanical con- 
nection to become impaired by use. The 
active material (peroxide of lead) of the 
Gould plate is formed electrochemically 
out of the metal of the ribs composing the 
contact surface. The grooves become 
filled with closely compact but highly 
porous active material. When thus filled 
it is claimed that the contact is so inti- 
mate and the space is so narrow that the 
possibility of active material falling out 
is reduced to a minimum. The granular 
and porous structure of the active material 
secures a thorough circulation and diffu- 
sion of the acid electrolyte. 

The Gould Storage Battery Company 
maintains a special telephone department, 
which undertakes the application of spe- 
cial types of Gould cells suitable for the 
peculiarity of each form of service. 

An Improved Indicator for Enclosed 
Fuses. 

The new line of National Electrical 
Code Standard 250-volt enclosed fuses, 
illustrated herewith, is equipped in all 
capacities with a positive mechanical indi- 
cating device just patented, the manufac- 


turer guaranteeing every fuse equipped 
with this patent indicator to indicate 
clearly and unmistakably when it is blown 
and not before. 

Fig. 1 shows the size from one to 
thirty amperes, not blown. The indicator 


Fic. 1—ONE TO THIRTY-AMPERE FUSE, NoT 
BLOWN. 


for this capacity consists of a projectile 
shell at the end of the fuse tube and in- 
side one of the end caps. This projectile 
cap is held down over a spiral spring, 
which is released when the disruption of 
the fuse and the shell inside is thrown out 


Fic. 2.—ONE TO THIRTY-AMPERE FUSE, BLOWN. 


longitudinally and closes both side and 
end holes of the outside shell, as shown 
in Fig. 2. 

This construction provides an indicating 
fuse for either the spring clip form of 
contact or the 250-volt Edison screw-plug 


Fic. 3.—THIRTY-ONE TO SIXTY-AMPERE FusE 
Not BLOWN. 


casing, because it is easily seen either 
from the side or the end of the fuse 
whether or not the fuse has blown. 

Fig. 3 shows the size from thirty-one 
to sixty amperes, not blown. The indi- 


Fic. 4.—THIRTY-ONE TO SIXTY-AMPERE. FUSE 
BLOWN. i 


cator for fuses above thirty amperes and 
up to 600 amperes consists of a phosphor- 
bronze spring on the side of the enclosing 
case. This spring is held down by a fine 
phosphor-bronze wire passing through the 
case from the end of the compressed spring 
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and is fastened to a cut away portion of 
the fuse strip. This part of the strip is 
the weakest portion and being the first to 
melt on disruption, releases the indica- 
tor which springs upward into clear view 
and can be readily detected even along a 
row of fuses, as shown in Fig. 4. 

These fuses, which are manufactured 
by the Horton-Morehouse Company, De- 
troit, Mich., have been thoroughly tested, 
approved and listed. 


A New Line of Magneto Telephones. 


The Automatic Electric Company, Van 
Buren and Morgan streets, Chicago, Ill., 
has placed on the market a line of mag- 
neto telephones, supplementing its auto- 
matic switchboards, telephones and auxil- 
lary appliances. In the installation of its 
automatic systems it has been necessary for 
the company to develop a line of manual 
apparatus for making up wire chiefs’, 
trouble and information clerks’ desks and 
toll and farmer line switchboards. This 


Fie. 1.—DRY-CELL TELEPHONE. 


apparatus has been designed with great 
care, and since it has met with a large 
degree of success, the company has decided 
to place it upon the market as a standard 
line of apparatus. The company does not 
expect to make large manual switchboards, 
but will develop a line that will meet the 
demand from the rural districts and vil- 
lages for small simple hand-operated 
boards. All of its standard bridging tele- 
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phones are wired for divided-circuit ring- 
ing, and the apparatus is built along the 
lines of standard practice. 

Fig. 1 shows a dry-cell telephone. These 
sets are furnished in quarter-sawed oak 
or walnut. The woodwork is carefully 


Fig. 2.—RESIDENCE on Horet Type TELE- 
PHONE, 


made of well-seasoned stock. Each tele- 
phone is equipped with long-distance 
transmitter and hard-rubber shell, re- 
ceiver, carbon block arrester, adjustable 
transmitter arm with two concealed cords, 
induction coil, hook switch with German 
silver springs having pure platinum con- 
tacts, two cells of dry battery, and a three 
or four-bar hand generator. These tele- 
phones are made for both bridge and 
series work. 

Fig. 2 shows a residence or hotel type 
of telephone. The woodwork is designed 
to accommodate a three or four-bar hand 
generator. The binding posts are located 
on the backboard at the bottom of the in- 
strument for attaching the battery leads. 
The equipment is the same as that de- 
scribed for the instrument shown in 
Fig. 1. 

Fig. 3 is a view of the receiver. The 
cord terminals are inside of the rubber 
shell, and all strain is taken up by a sup- 
porting or straining cord which is a part 
of the braid, and is securely fastened in- 
side the shell. Two styles of receivers 
are furnished, the difference being in the 
material used in the outside shell. The 
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standard receiver is in two pieces, made 
of high-grade hard rubber. The other is 
made of composition rubber. In either 
style the shell is made very heavy, the 
thickness of the walls being not less than 
five-thirty-seconds inch at any point. 

The magnets are made in two pieces 
from special bar magnet steel, firmly. 
bolted together. The pole pieces are made 
of the best grade of Norway iron, care- 
fully annealed and rigidly clamped be- 
tween the magnets and the mounting 
bridge. The magnet spools are wound 
with the best quality of silk-insulated cop- 
per wire, thoroughly insulated from the 
spool heads and pole pieces. The spool 
heads are rigidly fastened to the pole 
pieces, and all parts are carefully made 
and gauged. 

The mounting bridge, to which all of 
the interior parts of the receiver are 
fastened, is made of a special non-mag- 
netic metal cast under high pressure in 
accurate dies. The front surface of the 
rim of this bridge is arranged to take the 
diaphragm, and as the location of all 
mounting holes in the bridge is deter- 
mined from this front surface, the dis- 
tance from the pole pieces to the dia- 


Fig. 3.—RECEIVER. 


phragm must be the same at all times. 
The rear portion of the bridge is fitted 
to the top of the back shell, and the hard- 
rubber front or ear-cap is screwed down 
over the whole, clamping the diaphragm 
rigidly in place. The diaphragm is made 
from non-rusting ferro-type metal. The 
receiver terminals are fastened to insulat- 
ing blocks attached to the lower end of 
the mounting bridge, and are so made that 


August 4, 1906 


the cord terminals can not become loos- 
ened. Each receiver is equipped with a 
thirty-six-inch green silk cord. 

Fig. 4 is a rear view of the transmitter. 
The electrodes are made of a special grade 
of imported carbon, and are treated by a 
secret hardening process. The exposed 
surfaces are given a high polish, so that 


Fic. 4.—REAR VIEW OF TRANSMITTER. 


. they will not be affected if subjected to 
excessive heating. The opposite faces are 
copper-plated, so that they can be soldered 
to the metal parts. The carbon granules 
are made from selected materials, and are 
also specially treated. They are extremely 
hard, free from dust, and will not be in- 
jured by heating of the transmitter. The 
diaphragm is made of hard-rolled alumi- 
num, and is permanently attached to the 
back circular bridge by a metal ring spun 
over the edges. At the centre the carbon 
retaining cup is fastened by means of a 
nut. This cup is made of brass and con- 
tains the front electrode and the carbon 
granules. The back electrode is fastened 


Fic. 5.—Hook SWITCH, SHOWING METHOD OF 
DISMOUNTING. 


to a brass cup, which is threaded to fit 
into the back bridge. Surrounding this 
electrode is a soft felt ring, against which 
the carbon retaining cup presses, thus 
holding the carbon granules in place, yet 
permitting the diaphragm and retaining 
cup to vibrate freely. The dampening 
spring is made of German silver, in one 
piece with two arms shaped to give the 
proper amount of pressure on the dia- 
phragm. These arms are provided with 
small felt pads which eliminate the 
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chances of metallic sound in transmis- 
sion. This spring is fastened to the in- 
side of the back bridge. The front of 
the transmitter case is made of heavy 
brass and is threaded on the inside arm, 
so that the assembled electrode contain- 
ing case can be firmly held in place by a 
ring clamp arranged to screw down upon 
it. This clamp, as well as the back elec- 
trode cup, requires a special tool to re- 
move it. The electrode case is completely 
insulated from the outside case. 

Fig. 5 shows the hook switch. The 
hook lever is made of heavy half-hard 


= sheet brass, so formed as to make a rigid 


shank. The ends of the hook are formed 


` ring shape, of sufficient size to prevent 


their entering the hole in the receiver cap 
and thus damaging the diaphragm. The 
lever is held in place in the hub support 
by means of a spring plunger, which can 
be opened with the fingers and the lever 
removed or inserted, at will. The contact 
springs are of German silver, provided 
with pure platinum points. The springs 
are insulated from each other and from 
the frame with pure hard rubber, and they 
are provided with soldering terminals. 
The base, hub, hub support and spring 
plunger are made of steel, and all are 
exactly alike, so that all parts are inter- 
changeable. Neither the hook lever nor 
base forms any part of the circuit. These 
parts are heavily nickel-plated, and the 
hook lever is highly polished. 


Portable Desk Telephones. 


The Dean Electric Company, Elyria, 
Ohio, has placed on the market a new line 
of portable desk telephones, illustrations 
of which are given herewith. Fig. 1 
shows the desk stand for local or common 
battery service. The strength and thor- 
oughness of construction of this desk 


stand are prime features for which the . 


company claims more than ordinary merit. 
The concealed portion of the framework 
of the desk stand is made from heavy 
sheet steel pressed into shape. The parts 
are securely fastened together in such a 


manner as to never work loose and cause 


trouble, even with severe abuse. The up- 
right is a seamless steel tube which is 
threaded at the bottom to engage in the 
heavy metal of the base. A heavy leather 
cushion is provided on the bottom of the 
stand, embedded in the steel framework, 
and so arranged as to completely prevent 
marring the finish of the desk or table 
upon which the stand may be placed. The 
upper portion of the stand upon which the 
transmitter is mounted is also made ex- 
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ceptionally strong. A knuckle joint gives 
ample movement to the transmitter, and 
is so designed as to completely conceal the 
two flexible circuit connecting cords lead- 
ing to the latter. This knuckle-jointed 


portion is mounted at the top of a steel 


Fig. 1.—DESK STAND FOR LOCAL oR COMMON 
BATTERY SERVICE. 


hook switch supporting frame which ex- 
tends downward within the desk stand up- 
right and is held securely in place by a 
spring catch. 

The hook switch of this desk stand 
makes use of platinum-pointed contact 


Fic. 2.—SHEET Brass BLANK FROM WHICH 
ONE-PIECE Hook Is MADE. 


springs, which are located within the base 
of the stand and set edgewise, so that all 
of the contact points are in plain sight for 
inspection upon removing the base cover. 
The motion of the hook is transmitted to 
these springs by a simple intermediate 
lever, which, together with its cutout or 
main spring, is located on the removable 
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steel hook switch supporting frame. The 
lower end of this intermediate lever is 


Fic. 3.— INTERCHANGEABLE CIRCUIT PLATE. 


shaped so as to properly engage the contact 
springs when the hook switch supporting 


frame is inserted within the upright cas- 
ing. The hook for supporting the receiver 
is made of one-piece construction, folded 
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porated in these desk stands is the inter- 
changeable circuit plate. This is shown in 
Fig. 3. All of the talking circuit appara- 
tus, excepting the transmitter and receiver 
is mounted on a metal plate completely 
wired so as to form a unit. These units 
are interchangeable and are arranged for 
common battery and local battery circuits. 
The remainder of the desk stand, excepting 
the transmitter, is the same for both serv- 
ices. Thus if at any time it is desired to 
change the system, it is only necessary to 
replace the circuit plate with one contain- 
ing the desired new circuit. The plates are 
complete in themselves and are held in 
place by three machine screws. The ap- 


Fic. 4.—Dersk STAND OPEN FOR INSPECTION. 


paratus is securely mounted on the circuit 
plates by machine screws, no dependence 
being placed on threading into insulating 


Fig. 5.—WITHDRAWING THE HooK-LEVER MECHANISM FROM THE UPRIGHT TUBE. 


over through its entire length, including 
both prongs. Fig. 2 shows the blank from 
which this hook is formed. 


A new and original Dean feature incor- 


material. The terminal racks are made for 
binding standard cord tips, the cords ac- 
companying the stands being thus pro- 


vided. 
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A distinguishing feature of this desk 
stand is the practical way in which all of 
the working parts are made accessible. The 
complete stand can be quickly opened for 
inspection. Fig. 4 shows the desk stand 
open. In making the inspection the base 
cover, which is held in place by a sub- 
stantial lock, is first removed by inserting 
a screw-driver blade in a slot which shows 
through the circular opening, and turning 
it to the left. This completely exposes all 
of the circuit connections and apparatus, 
excepting the hook switch lever, the latter 
being readily removed by simply pressing 
the projecting release spring and with- 
drawing the hook switch supporting frame 
from the upright tube. (Fig. 5.) 


The two cords used for carrying the 
transmitter circuit to the base of the stand 
have insulated terminals at the lower end 
of the hook switch supporting frame, ar- 
ranged to engage the circuit connecting 
springs of the circuit plates. 

The external design of the desk stand 
has been given careful thought. All crev- 
ices or sharp corners which invite dust 
and dirt or cause undue tarnishing have 
been done away with. The upright por- 
tion or handle of the stand is covered with 
a thick polished hard-rubber tube. The 
base cover enclosing the steel framework is 
made from thick brass and is finished in 
The transmitter 
hook switch lever and knuckle-jointed 
transmitter support are finished in pol- 
ished nickel plate, while all of the interior 


polished nickel plate. 


part of the stand are protected from cor- 
rosion by a heavy plating of copper oxi- 
dized black and lacquered. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 
DETROIT EDISON COMPANY TO ENLARGE—It is announced 
that preliminary plans are being drawn for the duplication of the 
plant of the Detroit (Mich.) Edison Company. 


ROCHESTER-CORNING TRACTION—The _ Rochester-Corning- 
Elmira Traction Company has been incorporated at Albany, N. Y., 
with a capitalization of $4,000,000, to operate 120 miles of electric 
road. The directors include Max Schultz, C. O. Geer, Fred Eck- 
stein and S. M. Levy. 


SEDALIA (MO.) PUBLIC UTILITIES PURCHASED—Edward 
M. ‘Deane & Company, Grand Rapids, Mich., it is announced, have 
purchased the gas, electric and traction properties in Sedalia, Mo., 
and will consolidate them under one management. The capitaliza- 
tion has not yet been determined upon, but bonds to the amount of 
$1,000,000 have been authorized. 


CALIFORNIA TELEPHONE COMPANY—Articles of incorpora- 
tion of the Home Telephone and Telegraph Company, with a capi- 
talization of $10,000,000 stock and $10,000,000 bonds, were filed in 
the office of the county clerk at Los Angeles, Cal., on July 19. The 
company will take over and combine the Home Telephone plants 
in several of the southern California cities. l 


CALIFORNIA ELECTRIC COMPANY FILES MORTGAGE—A 
trust deed was filed in the office of the county recorder at Sacra- 
mento, Cal., on July 16, showing that the Northern Electric Com- 
pany had mortgaged its property, tracks, cars, machinery, buildings, 
etc., to the Mercantile Trust Company, of San Francisco, for $6,000,- 
000. The company now has a line in operation between Chico and 
Oroville, and is building toward Sacramento. 


MERGER OF THE ST. LOUIS & SUBURBAN SYSTEM WITH 
THE UNITED RAILWAYS COMPANY—A total of $108,000,000 in 
stocks and bonds is involved in the merger of the St. Louis & 
Suburban system, St. Louis, Mo., with the United Railways Com- 
pany. The United Railways Company is dominated by the North 
American Company, of Philadelphia and New York. It owns street 
railway and electric lighting companies in Philadelphia, Milwau- 
kee, Detroit, St. Louis and other large cities. 


CINCINNATI GAS DIRECTORS APPROVE LEASE—The board 
of directors of the Cincinnati Gas and Electric Company on July 18 
unanimously approved the new lease and recommended its approval 
to the stockholders. Norman G. Kenan, president of the company, 
was authorized to call a special meeting of the stockholders, giving 
the usual three days’ notice required by law. The stockholders’ 
meeting will take place about the middle of August. This will give 
ample time after that meeting to arrange matters so that the Union 
Gas and Electric Company can take charge on September 14. 


ELECTRIC LINE TO COST $20,000,000—W. D. Atwood, presi- 
dent of the Bank of Edinburg, Ark., has evolved a scheme for an 
electric line in southeastern Arkansas, which will make a circle of 
400 miles, touching Little Rock, Hot Springs, Arkadelphia, Camden, 
Eldorado, Felsenthal, Crossett, Hamburg, Monticello, Cornersville, 
Star City, Pine Bluff, Jefferson Springs and Redfield. The road is 
to be known as the Atwood Electric Circular Car Line, and the 
probable cost is $20,000,000. The scheme includes the running of 
eighteen cars each way each day on the line, which is to be double- 
tracked for the entire 400 miles. 


DETROIT HOME TELEPHONE COMPANY FILES A $6,000,000 
MORTGAGE—The Home Telephone Company, of Detroit, Mich., has 
filed a $6,000,000 trust mortgage with the Commonwealth Trust 
Company, of St. Louis, Mo., to secure an issue of bonds of that 
amount for the enlargement of its plant. The bonds, which were 
authorized at a meeting of the stockholders held on June 23, are to 
be twenty-year first mortgage five per cent negotiable gold bonds 
bearing the date of July 2, 1906. The stockholders voted to issue 
$3,250,000 for immediate use in extending the system. The re- 
mainder is to be issued at a latey date, and, of the latter, $100,000 


is to be held by the trust company to protect the telephone com- 
pany against any emergency. The mortgage is signed by C. M. Bur- 
ton, as president of the Home Telephone Company. 


NASHVILLE RAILWAY AND LIGHT COMPANY AUTHORIZES 
ISSUE OF BONDS—At a meeting of the stockholders of the Nash- 
ville Railway and Light Company, held on July 18 at Nashville, 
Tenn., it was decided to authorize the issuance of $15,000,000 in 
bonds, to take care of the improvements contemplated, and to retire 
other securities. After the bond issue had been authorized the 
stockholders took up the matter of going into a holding company, 
and a committee of five was appointed to investigate and report 
back at another meeting. The following committee was appointed: 
Colonel A. M. Shook, chairman; F. O. Watts, V. E. Schwab, Gould- 
ing Marr and W. L. Dudley. The holding proposition is to unite 
or consolidate all the stock of the Newman properties into a hold- 
ing company, each shareholder in the Nashville, Birmingham, 
Memphis, Little Rock, New Orleans and Knoxville companies to 
receive sO many shares or a certain proportion of stock in the hold- 
ing company. 


PLANNING A MONORAIL LINE—Plans are being prepared by 
the Baltimore & Ocean City Electric Railway Company, Baltimore, 
Md., for the building of a monorail line between Baltimore and 
Ucean City. It is proposed to ferry across the Chesapeake bay 
north of the Patapsco, so as to make the water route as short as 
possible. It is ‘hoped to construct a road over which trains can 
make the trip of 113 miles in less than two hours. While the com- 
pany has rights to enter the city, they are subject to the approval 
of the mayor and the city council, and no effort has been made to 
obtain such a franchise. It is believed, however, that the company 
proposes, if possible, to make some arrangement for entering the 
city through the United Railways. The American Monorail Com- 
pany, which is behind the Ocean City charter, proposes to erect a 
sample track for exhibition purposes at the Jamestown Exposition, 
having obtained a concession for that purpose. The company will 
use the patents of Howard H. Tunis, of Baltimore, which provide 
for a railway with a single rail, on which trains may be run at a 
high speed. 


NEW PUBLICATIONS. 


PROCEEDINGS OF THE ENGINEERING ASSOCIATION OF 
THE SOUTH—The quarterly proceedings of the Engineering Associa- 
tion of the South for April, May and June, 1906, have been pub- 
lished. The contents include the minutes of the March and April 
meetings of the Nashville section; minutes of the May meeting of 
the Birmingham section; minutes of the meeting of tellers; minutes 
of the meeting held at Atlanta for organizing an Atlanta section; 
personal and other notes, and papers entitled “The Isthmian Canal,” 
by E. C. Lewis; “Paint Tests,” by Hunter McDonald; ‘“Reconstruc- 
tion of Eighth Street Tunnel, Kansas City, Mo., Metropolitan Rail- 
way,” by W. M. Archibald, and “A Practical Determination of the 
Interval of Stadia Wires,” by H. F. Wilson. 


ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA—A 
membership list of the Engineers’ Club of Western Pennsylvania 
has been published. This includes general information concerning 
the society’s rooms and house and library privileges; a calendar for 
1906-1907; a list of members; recapitulation; honorary members; 
life members; geographical distribution; deceased members; past 
and present officers; a historical summary; places where proceed- 
ings are on file; charter; by-laws of the society and of the chemical, 
mechanical and structural sections. The July issue of the pro- 
ceedings of the society contains an article by H. C. Specht, entitled 
“Submarine Cables”; an article by J. R. Bibbins, entitled “Gas- 
Driven Electric Power System”; reports of the meeting held on 
July 19 and of the meeting of the board of direction on June 9 and 
a special meeting of the board on June 12, and reports from the 
chemical and mechanical sections, together with a memorial to 
Per Brynn. 
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ELECTRIC RAILWAYS. 


SCOTTSBORO, ALA.—A survey is now being made for an 
electric road from Nashville to Chattanooga. 


LAINGSBURG, MICH.—The Laingsburg village council has 
granted to Joseph Thick, of Detroit, a thirty-year franchise for 
operating an electric railway. 


WILKESBARRE, PA.—The Danville & Sunbury trolley road 
was sold at auction recently at Danville, and was bid in by a repre- 
sentative of the stockholders. It was sold subject to a $60,000 
mortgage. 


TERRE HAUTE, IND.—That part of the new line of the Terre 
Haute & Sullivan Traction Company, between Shelburn and Sulli- 
van, has been opened for regular traffic. Cars have been run- 
ning between Terre Haute and Shelburn for several months. 


HARTFORD, CT.—The Consolidated Railway Company is now 
ready to proceed with the work of overhead wiring for the pro- 
posed fast interurban electric service, which is to be established 
between Hartford and Rockville, and which will operate partly 
over steam tracks and partly over trolley tracks. The rails have 
been bonded and the poles set. 


YOUNGSTOWN, OHIO—The Poland, Boardman & Canfield 
Railway Company has been organized. The officers are: presi- 
dent, H. H. Stambaugh; vice-president and general manager, S. 
J. Dill; secretary and treasurer, David Tod. The directors are: 
H. H. Stambaugh, S. J. Dill, John Stambaugh, David Tod, Rich- 
ard Garlick, R. C. Steese and T. L. Robinson. 


NEW ALBANY, IND.—J. H. Greeley, in charge of the real 
estate department of the Louisville & Indianapolis Traction Com- 
pany, has closed a deal for land at Scottsburg on which a power- 
house will be built that will supply the electric current for run- 
ning cars between Sellersburg and Seymour. It is stated that 
the power-house and equipment will cost $200,000. This will also 
include car barns and repair shops. 


SOUTH BETHLEHEM, PA.—Letters-patent have been issued 
by the state department consolidating the following street rail- 
way companies under the name of the Allen Street Railway: 
Bethlehem & Bath, Bethlehem & Siegfrieds, Nazareth & Bath, 
Cement Belt, Alliance, Bath & Nazareth, Alliance & Bath, Towns- 
ship Line and Allen. All the above companies covered the terri- 
tory between Nazareth and Alliance. 


SPRINGFIELD, ILL.—The Joliet & Southern Traction Com- 
pany, with headquarters at Aurora, has certified to the secre- 
tary of state an increase of capital stock from $10,000 to $1,000,- 
000. This company was organized a year ago last spring to run 
a line from Joliet to Morris and Dwight. In this way it is ex- 
pected that connection will be made. The company is controlled 
by the people who own the Joliet, Plainfield & Aurora line. 


FORT COLLINS, COL.—The ordinance granting a franchise to 
the Denver & Interurban Street Railway, to build and operate an 
electric street railway system in Fort Collins, was passed at a spe- 
cial meeting of the city council. The amount in the forfeiture 
clause was raised from $10,000 to $20,000. The company is re- 
quired to commence work in nine months, and a mile and a half 
of road must be in operation in eighteen months, with the con- 
struction of two miles each year thereafter until the line is com- 
pleted. 


ALBANY, N. Y.—The Suffolk Traction Company, Patchogue, 
L. I., capitalized at $1,200,000, has been incorporated at Albany to 
construct a street railroad, twenty-eight miles long, between Brook- 
haven and Babylon. The line will run through Brookhaven, Bell- 
port, Patchogue, Blue Point, Bayport, Sayville and Islip. The di- 
rectors are: Clinton L. Rossiter, D. H. Vallentine, Henry Seibert, 
W. M. F. Sheehan, D. L. Hughes, of Brooklyn; Charles A. Collins, 
of New York; W. H. Jaycox, M. G. Wiggins, G. G. Roe, of Patchogue, 
and Benjamin B. Wood, of Babylon. 


ANDERSON, IND.—In consideration of the Anderson city coun- 
cil extending its local franchise to 1952 the Indiana Union Traction 
Company agrees to build and operate in the city, by July 7, 1907, 
its main car shops, to cost $125,000. The franchise contract also 
stipulates that the interurban electric lines shall be extended from 
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Anderson via Middletown to New Castle, and also direct to El- 
wood by December, 1909. ‘The proposed extension will parallel 
the Pennsylvania and eventually be a part of a direct route from 
Cincinnati to Chicago via Richmond, Anderson and Logansport. 


DES MOINES, IOWA—tThe Inter-Urban Railway Company has 
amended its articles of incorporation, increasing the capital stock 
to $1,200,000. The increase is to provide for the larger invest- 
ments, the promotion of the new line to Carlisle, and the com- 
pletion of the line to Perry. The company now has in opera- 
tion a line to Colfax and one to Woodward. The Woodward line 
will soon be completed to Perry. In addition to these, the Des 
Moines City Railway Company, made up of the same men prac- 
tically as the Inter-Urban company, is building a line to Marquis- 
ville, and contemplating other city extensions. 


IOWA CITY, IOWA—lIowa City’s new interurban railway com- 
pany has amended its articles of incorporation and elected officers 
for the ensuing year. The name of the road was changed from the 
proposed title to the Iowa City, Montezuma & Des Moines Railway. 
The line is to be an electric road, connecting Iowa City and 
Montezuma. The capital stock (preferred) is $10,000, and the board 
of directors is empowered to increase this at will, as exigencies de- 
mand. The initial list of officers is as follows: president George W. 
Ball, Iowa City; vice-president, J. W. Carr, Montezuma; secretary, 
Willard J. Welch, Iowa City; treasurer, Charles R. Clark, Monte- 
zuma. 


KANSAS CITY, MO—At the annual meeting of the stock- 
holders of the Kansas City Railway and Light Company the 
yearly statement of the corporation for the year ended May 31 
was submitted. This report showed that the gross revenue for 
the year increased $704,034, while the increase in net was $342,- 
755, aS compared with the previous year.. The surplus showed 
an increase of $193,176. After paying the dividend on the pre- 
ferred stock there remained four and three-fifths per cent for the 
common stock. At the election of directors Bernard Corrigan, 
E. S. Swinney, C. W. Armour, J. J. Hein, L. E. James, H. C. 
Flower, J. T. Downing, H. C. Ward, Edward George, S. R. Knott, 
J. O. Armour, Samuel McRoberts, C. L. Blair and K. K. McLaren 
were chosen. 


NEW MANUFACTURING COMPANIES. 


CAMDEN, N. J.—The Philadelphia Electric Equipment Company 
has been incorporated by John A. McPeak, William F. Ejidell and 
F. R. Hansell. The capital stock is $25,000. 


ALBANY, N. Y.—The Gold Car Heating and Lighting Company, 
of New York city, has been incorporated at the secretary of state’s 
office, with a capital of $3,000,000. The directors are: Edward E. 
Gold, Richard V. Voges, John C. Dixon, Henry J. Horn, Lucius E. 
Varney, Ambrose L. O’Shay, of New York, and Edward J. Ronan, 
of Brooklyn. 


PROVIDENCE, R. I.—Articles of incorporation have been filed 
at the office of the secretary of state by the Wonrnsocket Supply 
Company. Arthur C. Milot, Frank E. Holden and Fred A. Gardner 
are named as incorporators. The company is to engage in the hard- 
ware and electrical goods business in Woonsocket, and is capital- 
ized at $10,000. 

OBITUARY NOTICES. 


MR. D. C. DEWAR, manager of the Montreal exchange of the 
Bell Telephone Company, died suddenly in Toronto, Ontario, on 
July 12. Mr. Dewar had been suffering from heart trouble for some 
time, and was resting, upon the advice of his physicians. 


MR. CHARLES C. MILLER, for many years connected with the 
Westinghouse Electric and Manufacturing Company, Pittsburg, Pa., 
and later treasurer of the Peerless Rubber Company, New York city, 
died on July 17 at Long Branch, N. J. Mr. Miller was born in Pitts- 
burg fifty-five years ago. 


MR. JAMES BRADY, for a long time manager of the Brady Manu- 
facturing Company, Brooklyn, N. Y., died on July 24 at his summer 
home at Lake Sunapee, N. H., in his sixty-ninth year. During the 
Civil War Mr. Brady was government inspector of ordnance. He 
was the inventor of several successful mechanical and electrical 
contrivances. 
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PERSONAL MENTION. 


MR. JOHN S. COLEMAN has been elected by the board of water 
commissioners of Dunkirk, N. Y., superintendent of the Dunkirk 
water and electric light plant. 


`” MR. HARRY M. HOPE, who has been electrical engineer for the 
North Shore Electric Company, Chicago, Ill., has become manager 
of the switchboard department of the J. Lang Electric Company, 
Chicago, Ill. 


MR. SIDNEY SMITH, until recently connected with the legal 
department of the Interborough Rapid Transit Company, has become 
associated with the firm of Charles N. Morgan & Sons, New York 
city, which has an extensive clientele among electric light and rail- 
way companies. 7 


MR. W. S. BARSTOW has returned from Portland, Ore., after 
a four weeks’ trip. He reports that there is in contemplation the 
building of several miles of railroad extensions in connection with 
the Oregon Railway Company, for which his company is now build- 
ing and equipping about sixty miles of road. It is expected that 
part of the main line between Portland and Salem will be in opera- 
tion on September 1, and that cars will be operated between the two 
cities by July 1, 1907. 


MR. WILLIAM B. GRAHAM, formerly superintendent of the Pas- 
saic district of the Public Service Corporation of New Jersey, has 
been made superintendent of the merged Essex and Passaic dis- 
tricts. Mr. Andrew Smith, who has been district superintendent 
for Essex county, becomes superintendent of the Bloomfield divi- 
sion. Mr. J. E. Spencer, who was superintendent of the Bloomfield 
division, now becomes superintendent of the Bergen street and Clif- 
ton avenue lines. Mr. James McCabe, assistant superintendent of 
the Plank road line, is promoted to the superintendency. of the Turn- 
pike division, succeeding Mr. Arthur Pratt, who now becomes super- 
intendent of the Roseville division. Mr. George Stone is named 
as division superintendent of the Passaic division. Mr. Charles 
H. Coe becomes superintendent of the Kearney, Mount Prospect and 
Mulberry street lines. 


MR. W. F. HESSEL, Chicago, Ill., has assumed the position of 
general sales manager of the Stuart-Howland Company, Boston, 
Mass. Mr. Hessel has been associated with some of the largest 
companies of the country, and has earned a wide experience and 
broad acquaintance with those interested in the electrical fleld. His 
early experience in the practical operation of central stations has 
been particularly useful as applied to the advancement of the mod- 
ern electrical supply business, with which he has been identified for 
the past ten years. During the last four years Mr. Hessel has been 
identified with electrical industries in the Middle West, as sales 
manager of the Western Electric Company, manager of the Stand- 
ard Electric Company, Cincinnati, Ohio; sales manager of Pass & 
Seymour, Incorporated; and prior to that time he was associated 
with Eastern interests. He has many Eastern friends who will be 
pleased to learn that he returned to again take a place among them. 


BLECTRICAL SECURITIES. 


The past week witnessed a decided growth and expansion in finan- 
cial and speculative activity, the Russian crisis having but a tempo- 
rary effect, even with the foreign market unsettlement. There has 
been a good general advance, and it is a matter of significance that 
there was one million-share day during the week, the second for 
the month of July and the first day of such proportions since July 2. 
It is held in many quarters that the revival of energy in the steel 
trade, the promising crop outlook and the return of many promi- 
nent interests to the market will create a new enthusiasm among 
outside investors, so that the present boom will be carried along 
well through the summer. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 28. 


New York: Closing. 
Allis-Chalmers common............eeceeeee. 17% 
Allis-Chalmers preferred............2220000. 47% 
Brooklyn Rapid Transit.................46.6. 717% 
Consolidated: GäaS........esssussnesesesesseso 138% 
General. Electric. o.0i5 208 wiwb stewie pees. 167 
Interborough-Metropolitan common.......... 3814 
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Interborough-Metropolitan preferred......... 78% 
Kings County Electric................c ccs 165 
Mackay Companies (Postal Telegraph and 

Cables) common..............ccececccee 74 
Mackay Companies (Postal Telegraph and 

Cables) preferred..............0ccceeeee 72 
Manhattan Blevated.............. 0... ce eee 149 
Metropolitan Street Railway................ 103 
New York & New Jersey Telephone........ 129 
Western Unlon 2 ssn bob tds ota bacon eels 92 
Westinghouse Manufacturing Company...... 152 


The Westinghouse Electric and Manufacturing Company has 
issued a statement of its operations for the six years ended March 
31, 1906. The company reports a surplus after dividends on that 
date of $11,540,653. This is the first statement of earnings ever 
issued by the company. 


Boston: Closing 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 235 
Massachusetts Electric................c0c00. 68 
New England Telephone.................02. 131% 


Western Telephone and Telegraph preferred. 88 


The directors of the New England Telephone and Telegraph Com- 
pany have declared the regular quarterly dividend of 114 per cent, 
payable August 15. 

The Massachusetts Electric Companies’ statement for the quar- 
ter ended June 30 shows as follows: gross, $1,860,142; operating ex- 
penses, $1,195,231; net, $664,910; interest and taxes, $425,231, leav- 
ing a surplus of $239,678. Notwithstanding the fact that July, 
1905, was an abnormally large month in point of gross earnings, it 
is estimated that July gross earnings of the Massachusetts Electric 
system this year will increase $35,000 over last year. The largest 
earnings in the history of the company were reported on July 14. 
Gross earnings for that day exceeded $40,000. 

Stockholders of the Edison company, of Boston, will be given 
the privilege this fall of subscribing for new stock. It is expected 
that the increase will be at least 10 per cent. The last issue was 
made in 1904 when the capital was increased 10 per cent, the new 
shares being offered at $200 a share. The company is carrying a large 
floating debt, the result of large purchases of real estate in the past 


` year and this debt will be increased upon the completion of the 


new building on Boylston street for the exhibition and operating 
departments. At present a large portion of the operating force is 
at the Atlantic avenue plant. In the past four years the company 
has increased its capital from $7,850,000 to $11,488,100. 


Philadelphia: Closing. 
Electric Company of America...............:; 11 
Electric Storage Battery common............ 71 
Electric Storage Battery preferred........... 71 
Philadelphia Electric. ............. cee ceeces 8 
Philadelphia Rapid Transit...............000- 30% 
United Gas Improvement............- ccc eee 84 


The gross earnings of the Philadelphia Rapid Transit Company 
for the fiscal year ending June 30, 1906, are estimated at $17,440,000. , 
This would show an increase of $1,252,000 over last year. 


Chicago: Closing 
Chicago Telephone. ...........cccecccscceves 119 
Chicago Edison Light............ccceccccess 135 
Metropolitan Elevated preferred............. 68 
National Carbon common..............eeee. 80 
National Carbon preferred.........-...ce0e05 121 
Union Traction common...........c.eceeeee 4 
Union Traction preferred............-0e200% 14 


The directors of the National Carbon Company have declared 
the regular quarterly dividend of 1% per cent on the preferred 
stock, payable August 15. Books close August 4 and reopen August 16. 

President Hetzler, of the Chicago Metropolitan Elevated, says the 
proposed scheme of consolidation has not been presented to the 
stockholders, and that it would take months to work it out after the 
stockholders had approved. Mr. Hetzler favors the general outline 
of the consolidation scheme as proposed. 
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ELECTRIC LIGHTING. 


CHATTANOOGA, TENN.—A new electric light plant will be 
established at Harriman. 


EL CAMPO, TEX.—Work has been begun on a new electric light 
plant and waterworks system. 


BEVERLY, MASS.—The Beverly Gas and Electric Company 
will increase its capital stock by $200,000, for the purpose of enlarg- 
ing its plant. 


DESHLER, OHIO—Work has been begun on Deshler’s new elec- 
tric light plant. Under the terms of the franchise the plant must 
be in running order by September 1. 


NORRISTOWN, PA.—A report has been made of the cost of 
operating the Norristown municipal electric light plant, which 
shows a total expense of $12,800 or $59.51 per arc lamp for the past 
year. 


WASHINGTON, D. C.—The Potomac Electric Power Company 
has purchased additional ground on Washington street northwest, 
to add to its plant in that locality. Building operations will begin 
shortly. 


MORRISTOWN, N. J.—At a special election Rockaway declared 
for municipal ownership. The propostion voted upon was the issu- 
ing of bonds not exceeding $30,000 for the purchase of the local 
electric lighting plant from its private owners. 


WENATCHEE, WASH.—Through the agency of Jay P. Graves, 
Boston capitalists have purchased the water power of the Chelan 
river for $40,000, and plans are now being formulated for the con- 
struction of an electric line from Spokane to Chelan. 


CLEVELAND, OHIO—A syndicate of prominent Cleveland men 
has completed plans for a new electric illuminating plant to be 
erected in Newburg. Through its attorney, Eugene Quigley, of Hob- 
day & Quigley, the syndicate has applied for a franchise for street 
and commercial lighting. 


POUGHKEEPSIE, N. Y.—The Light, Heat and Power Company 
has made application to the state commissioner of gas and elec- 
tricity for permission to issue $150,000 in six per cent twenty-year 
bonds. The bonds are to be issued to secure working capital, as 
the company expects to enlarge its plant. 


OGDENSBURG, N. Y.—The New York & Ontario Power Com- 
pany has received a franchise from the common council of Ogdens- 
burg to erect poles and wires through the city streets for the trans- 
mission of electricity for light, power and heat. The towns of Lis- 
bon and Waddington have granted rights of way, and it is the in- 
tention of the company to build a trolley road from Ogdensburg to 
Massena. ` 


CLEVELAND, OHIO—A mortgage on the plant of the Rocky 
River Water, Light and Power Company has been given to the 
United Banking and Savings Company. It is for $20,000, and in- 
cludes two pieces of property, pumps, boilers, a filtration plant, the 
mains already laid and those that are to be laid in Rocky River 
streets, the company’s franchise, granted June 3, 1904, and prac- 
tically all other possessions of the mortgagor. 


LYONS, N. Y..—The Wayne County Electric Company, the princi- 
pal stockholders of which are residents of Syracuse, at its annual 
meeting elected the following officers: president, Dwight P. Cham- 
berlain; vice-president, Charles A. Lux; secretary, Benton S. Rude; 
treasurer, William H. Akenhead; superintendent, Robert W. Kiple; 
directors, John Dunn, Jr., F. C. Eddy, C. D. Beebe, H. H. Crowell, 
Charles A. Lux, Dwight P. Chamberlin and James W. Putnam. 


PITTSBURG, PA.—Work has been started on the foundations 
for what will be the nucleus of the lighting plant of the Duquesne 
Light Company. A tract of land, 200 feet square, was purchased 
by Robert C. Hall, principal stockholder of the Duquesne company, 
some time ago and permits have been taken out for the erection of 
2,000 poles throughout the East End. It is figured that the present 
plant will cost $250,000, and will furnish light for about 1,000 homes. 
The new plant will be located near the East Liberty depot. 


PHILADELPHIA, PA.—The Philadelphia Suburban Electric 
Company, with general offices in the Land Title Building, Phila- 
delphia, has purchased the electric lighting property at Clifton 


ELECTRICAL REVIEW 


Vol. 49—No. 5 


Heights, Pa. The Philadelphia Suburban Electric Company had 
previously purchased the plants at Morton and Lansdowne, and now 
controls the entire electric lighting and power situation in Delaware 
county. Plans are being prepared for a new station, and as soon 
as the estimates are in work will begin and will be pushed forward 
as rapidly as possible, so as to have the new plant in operation be- 
fore cold weather. 


DETROIT, MICH.—According to Secretary Bowler’s annual re- 
port made at a meeting of the public lighting commission, the cost 


. of maintenance of arc lights was reduced from $34.99 the year pre- 


vious to $33.18 per lamp for the fiscal year just closed. There were 
237 arc lights installed during the year, bringing the total up to 
3,080. The cost of operating the arc plant for the year was $102,- 
179.60, and for the incandescent plant, $24,792.03. The city’s invest- 
ment in the lighting plant to June 30 last, less three per cent de- 
preciation, is $902,641.25. 


ANNISTON, ALA.—The Asbury Electric Company has been in- 
corporated with a capital of $10,000, to furnish electric power from 
a plant to be established at lock No. 2 on the Coosa river, near 
what is known as the Ten Island shoals. The concern has about 
seventy acres of land at this point, and purposes to erect a plant 
and utilize the water power to generate electricity. The local men 
interested are: W. F. Johnston and D. C. Blackwell. The officers 
of the concern are as follows: president, Brigham Curtis; vice- 
president, W. F. Johnston; secretary and treasurer, Millard C. 
Heemston. 


NEWARK, OHIO—The Licking Light and Power Company at 
its annual meeting elected the following directors: B. G. Dawes, of 
Marietta; George F. Goodnow, of Chicago; J. K. Hamill, E. C. 
Wright, F. P. Kennedy, G. S. Schinnick and M. M. Gillett, the lat- 
ter five residing in Newark. The directors then organized by elect- 
ing Mr. Gillett, president; Mr. Wright, vice-president; Mr. Hamill, 
treasurer, and Mr. Schinnick, secretary. The financial statement 
showed the company to be in a most prosperous and satisfactory 
condition. The new power plant being erected on the site of the old 
one is being pushed to completion and will be finished about Novem- 
ber 1. 


KENOSHA, WIS.—The common council of Kenosha has accepted 
an estimate of the construction cost and the annual cost of operat- 
ing a municipal lighting plant. Immediate action toward the erec- 
tion of a plant is to be taken. The estimated cost of lighting the 
city by municipal plant is $40.37 per lamp per year, although it 
is figured that with deduction of expenses on moonlight nigħts, and 
basing the cost of operation on 310 nights per year, Kenosha can 
make its own current for about $37 per lamp per annum, whereas now 
it pays $78 per lamp per year. The total estimated cost of construc- 
tion is $41,328.30, and the total estimated cost of operation, $12,- 
110.40. 


GRAND RAPIDS, MICH.—The Grand Rapids Edison Company 
is about to make extensive additions to its underground cable sys- 
tem, and much of the overhead wiring will be placed underground. 
This is in conformity with the provisions of the city ordinances, 
and the work will be prosecuted as rapidly as possible until all 
the wires in the prescribed district are placed under ground. The 
company is also having plans prepared for the remodeling of the 
old Lowell water and light plant on the Flat river. The dam is to 
be rebuilt, and this will increase the capacity about 200 per cent. 
The additional current will be brought to Grand Rapids. The power- 
house will be modernized. Work is to be completed during the 
fall. 


TROY, N. Y¥.—The Mechanicville Electric Light and Gas Com- 
pany at its annual meeting elected the following directors: James A. 
Greenway, Edwin Farrow and M. J. Farrow. The directors met 
and elected Edwin Farrow, president and treasurer; James A. Green- 
way, vice-president, and M. J. Farrow, secretary. The Halfmoon 
Light, Heat and Power Company at its annual meeting elected these 
directors for the ensuing year: J. C. Duncan, E. H. Strang, W. L. 
Howland, H. O. Bailey, A. J. Harvey, Stephen Lee, J. W. Gibson, 
WwW. C. Talmadge, W. R. Palmer, George Hudson and G. F. Best. The 
directors met and elected J. C. Duncan, president: E. H. Strang, 
vice-president; H. O. Bailey, secretary; William L. Howland, treas- 
urer and general manager. 


- 


August 4, 1906 


NEW INCORPORATIONS. 


PEKIN, ILL.—Minier Mutual Telephone Company. 
from $15,000 to $25,000. 

HARRISBURG, PA.—The Enterline-Halifax Telephone and Tele- 
graph Company, Enterline. $5,000. 


AUSTIN, TEX.—Consumers’ Light and Heating Company, Fort 
Worth. Increase of capital stock from $100,000 to $200,000. 


MADISON, WIS.—The Belmont & Pleasant View Telephone Com- 
pany, Lafayette county. Increase of capital stock from $5,000 to 
$10,000. 


SPRINGFIELD, ILL.—The Alton, Jacksonville & Peoria Rail- 
way Company, Alton. Increase of capital stock from $10,000 to 
$300,000. 


OKLAHOMA, OKLA.—Newkirk, Tonkawa & Southern Electric 
Railway Company. To build an interurban line from Newkirk to 
Oklahoma City. $1,500,000. 


SPRINGFIELD, ILL.—New Athens & Hecker Telephone Asso- 
ciation, New Athens. $600. Incorporators: J. A. Barthel, Henry 
Schaeffer and Fred Schanz. 


AUGUSTA, ME.—Cape Shore Railway, South Portland. $36,000. 
Directors: L. M. Leighton, J. True, N. True, C. B. Dalton, Portland; 
E. C. Reynolds, South Portland. 


ST. PAUL, MINN.—Cass County Mutual Telephone Company, 
Byron. $10,000. Incorporators: F. W. Deline, J. O. Jesme, of 
Leader, and F. H. Clayton, of Esterly. 


JEFFERSON CITY, MO—Appleton City & Rockville Telephone 
Company, Appleton City. $25,000. Incorporators: E. A. Hook, J. S. 
Painter, W. I. Marriott, R. C. Mendenhall and others. 


SPOKANE, WASH.—The Spokane County Electric Company. 
To furnish electric light to Rockford, Fairfield, Latah and perhaps 
other towns in the southern part of Spokane county. $10,000. 


JOPLIN, MO.—Missouri & Southern Railway and Power Com- 
pany, Joplin. $2,000, all paid. Incorporators: R. C. Rawlings and 
L. Rosenthal, of Chanute, Kan.; George J. Grayston and R. N. 
Graham. 


Increased 


PIERRE, S. D.—Sunrose Telephone Company, to be located in 
Hartford township, Minnehaha county. $5,000. Incorporators: 
John P. Frederickson, William J. Forney and Clarence Forman, 
all of Hartford. 


SOUTH BETHLEHEM, PA.—South Bethlehem Street Railway 
Company; to build a line from South Bethlehem to the Allentown- 
Coopersburg turnpike; $42,000. South Bethlehem & Saucon Street 
Railway Company; $30,000. 


ALBANY, N. Y.—The Putnam & Westchester Traction Company. 
To build an electric road between Peekskill, Westchester county, 
and Oregon, Putnam county. $75,000. Directors: J. S. Ladd and 
A. L. Eharadt, of Peekskill, and Walter A. Perry, of Putnam Valley. 


ALBANY, N. Y.—The Tuscarora Traction Company, Addison, 
Steuben county. To operate an electric road, eighteen and one-half 
miles long, from Addison to Jasper. $500,000. Directors: Thomas 
E. Harden, of Addison; John M. Connelly and George R. Brown, of 
Elmira. 


AUGUSTA, ME.—Pensacola Electric Company. For the purpose 
of constructing, operating and maintaining*® railways operated by 
electricity, steam or other power. $1,300,000. Officers: president, 
Charles M. Drummond, of Portland; treasurer, John C. Rice, of 
Boston, Mass. E 


HARTFORD, CT.—Manila Suburban Railways Company. $500,- 
000. Officers: president, Arthur L. Shipman; vice-president, John 
S. Fitzsimmons; treasurer, T. F. Wickham, of New York; secretary, 
Edward S. Bruce, of New York; directors, Arthur L. Shipman, Ed- 
ward B. Bruce and John S. Fitzsimmons. 


AUSTIN, TEX.—Hillsboro Telephone Company, Hillsboro. To 
construct and operate telephone lines and exchanges in Hill, Na- 
varro, Ellis, Johnson, Tarrant, Dallas, Kaufman, Somerville, Hood 
and Parker counties. $200,000. Incorporators: N. H. Davenport, 
J. B. Earle and J. E. Boynton, of Waco. 
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TELEPHONE AND TBLEGRAPH. 


SCHENECTADY, N. Y.—A telephone line has been completed 
from Burtonville to Delanson. 


WAVERLY, TENN.—A telephone line is in course of construc- 
tion between Plant and Dry, creek, a distance of about ten miles. 


HAMILTON, OHIO—A force of linemen is now at work extend- 
ing the lines of the Central Union Telephone Company to Monroe. 


YANKTON, S. D.—The Northwestern Telephone Company will 
spend $40,000 in improving the Yankton service and remodeling 
the plant. 


OAKLAND, CAL.—The Sunset Telegraph and Telephone Com- 
pany has commenced work on its new building in East Oakland, 
to be used as a telephone station for that. portion of the city. 


PORTLAND, ME.—The new Peaks Island exchange of the New 
England Telephone and Telegraph Company has been placed in 
service. 


WHEELING, W. VA.—The Bell Telephone Company has se- 
cured the right of way for a line from Wellsburg to Independence, 
a distance of twelve miles. 


RICHMOND, VA.—The Lois Mutual Telephone Company has 
been incorporated, with J. M. Price, president; J. E. Stively, vice- 
president, both of Bealeton, Va., and George E. Bain, of Lois, secre- 
tary-treasurer. 


OROFINO, IDA.—The work of installing a telephone exchange 
will be commenced at once by Sampson Snyder, Jr., who recently 
acquired the interests of the Pacific States company from Kendrick 
to Pierce City. 


WINONA, MINN.—To accommodate the increasing amount of 
toll business the Winona Telephone Company has added another 
section to its switchboard. The service is being still further im- 
proved by the building of a copper toll line between Winona and 
Rushford. 


BEATRICE, NEB.—The Nebraska Telephone Company has con- 
nected up its lines with the Independent lines at Filley. This will 
place Beatrice in direct communication with seventy telephones on 
the Filley line, thirty on the Dane lines and 100 on the German 
lines in Hanover township, thus covering the field completely in 
northeast Gage county. 


PHILADELPHIA, PA.—The Bell Telephone Company has pur- 
chased property on Diamond street, having an area 80 by 170 feet. 
On the site an exchange building, to be known as the Diamond 
Central Exchange, will be erected. The building will be of brick 
and terra cotta, three stories high, 62.10 by 100 feet, and will cost 
about $100,000. 


PHILADELPHIA, PA.—The Bell Telephone Company, of Phila- 
delphia, and the Delaware & Atlantic Telegraph and Telephone 
companies announce a net gain of 3,537 telephones for the month 
of June, or 32,595 telephones since the first of the year, making 
a total of 157,385, against 97,283 one year ago. The estimated 
business for 1906 is 100,000 net gain. The gain for last June was 
2,703 telephones. 


DEPOSIT, N. Y.—A local telephone company has been organized 
by Dr. B. E. Radeker, A. Seymour Wickwire, Leonard D. Howell, 
F. D. Wilcox, C. P. Smith and Dee C. Freeman, of Deposit; E. A. 
Bronson, of Sherman, Pa.; Durward B. Seymour, of Cannonsville; 
W. J. Garvey, of Elmira; S. C. Ormsbee, of Syracuse, and W. C. 
Sexsmith, of Binghamton. The company will have an authorized 
capital stock of $12,000, although only $10,000 of stock will be issued 
at present, divided into shares of $10 each. 


FARGO, N. D.—Announcement has been made of the consoli- 
dation of most of the important independent telephone companies 
in North Dakota, and the organization of the North Dakota Inde 
pendent Telephone Company with headquarters in Fargo. The 
company begins business with about 1,000 miles of toll lines, and 
is proceeding to build standard copper lines to connect all parts 
of the state, and in the near future expects to have connections 
with every city, town and village in North Dakota. The new com- 
pany will connect at Fargo with the lines of the Tri-State company, 
which has an extensive system in Minneapolis and a comprehensive 
system of copper toll lines connecting all the larger towns in Minne- 
sota. 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis.,.in bulle- 
tin No. 1052 describes and illustrates the Allis-Chalmers type B 
motors and generators. 


THE WESTINGHOUSE COMPANIES, Pittsburg, Pa., have issued 
a handsome illustrated catalogue in Spanish entitled “Industrias y 
Productos de Westinghouse.” 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, N. Y., 
is calling attention, through a neat mailing card, to the Green 
air heater for drying operations. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 33 describes and illustrates panel cutouts for rotary switches, 
and panel cutouts with knife switches. 


DODGE & DAY, Philadelphia, Pa., have established new offices 
in the Drexel Building, Philadelphia, where some important changes 
have been made in methods and organization. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, 111., will be pleased to send its booklet No. 18 de- 
scriptive of “Union” enclosed fuses, blocks and fittings. 


THE CHANDLER & TAYLOR COMPANY, Indianapolis, Ind., has 
ready for distribution a series of handsome catalogues descriptive 
of its high-speed engines and tubular and vertical boiler equipments. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, in 
bulletin No. 221 describes and illustrates enginetype, direct-con- 
nected generators. The bulletin will be sent to any one interested, 
upon request. 


THE OKONITE COMPANY, LIMITED, New York city, has pre- 
pared a valuable folder giving specifications for thirty per cent rub- 
ber insulating compound. This folder will be sent to any one inter- 
ested, upon request. 


THE R. HAAS ELECTRIC AND MANUFACTURING COMPANY, 
Springfield, Ill., will be pleased to send its catalogue illustrating 
and describing its portable type “Ideal” vibratory motor, which runs 
on sixty-cycle alternating current. 


THE HORTON-MOREHOUSE COMPANY, Detroit, Mich., has 
ready for distribution a folder describing the “Arkless” fuse. This 
is an indicating fuse which, the company claims, is possessed of 
a number of special features of merit. 


THE S. MORGAN SMITH COMPANY, York, Pa., is the manu- 
facturer of the McCormick wheels described in the article by C. J. 
Hopkins regarding the development at Spier Falls, N. Y., in the 
issue of the ELEcTRICAL Review for July 21. 


THE BARRIETT ELECTRICAL MANUFACTURING COMPANY, 
Cincinnati, Ohio, is making rapid strides. President C. H. Hadd- 
rell announces that his company will shortly extend its line of appa- 
ratus so as to include a complete listing of direct-current and alter- 
nating-current motors up to thirty horse-power. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Chicago, Ill., 
has opened offices at No. 922 Missouri Trust Building, St. Louis, 
Mo., in charge of Ernest Boehme. A full line of samples will be 
carried at this office, including “Keystone” insulation, overhead 
line material, ‘““Garton-Daniels” lightning arresters and other spe- 
cialties the company is handling. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., in bulletin No. 611 describes and illustrates the 
“G. I.” snap switch. Circular No. 784 is devoted to the “G. I.” in- 
candescent lamps, which are furnished for all circuits and condi- 
tions. Circular No. 781 is devoted to “G. I.” type J primary fuse 
box or transformer cutouts. Any of this literature may be secured, 
upon request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is distrib- 
uting to the trade a bulletin and circular descriptive of the Stanley- 
G. I. type “K” arc lamp. The good qualities and merits of this lamp 
are set forth in an interesting and convincing manner, and the 
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company states that it is carrying a large stock and is in a posi- 
tion to quote attractive prices. Prospective buyers of arc lamps will 
be furnished with copies of this bulletin and circular, upon request. 


WILLIAM A. BONNELL, 203 Broadway, New York city, will be 
pleased to send to any one interested descriptive matter concern- 
ing the Bonnell coupling for flexible armored conductors, “Circular 
Loom,” “Flexduct” tubing, and “Attix” patent wire and cables. This 
device is a combination coupling and bushing for connecting ar- 
mored conductors to standard outlet, switch or junction boxes. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., announces that 40,000 of the vari- 
ous sizes of the Blake insulated staples were used in the recently 
completed handsome Public Service Building of the Milwaukee 
Electric Railway and Light Company, Milwaukee, Wis., for the in- 
stallation of its telephones. This is an indication of the high esteem 
in which Blake insulated staples are held for interior telephone 
wiring. 


THE AITON MACHINE COMPANY, New York city, is placing 
on the market a high-speed twelve-spool strander designed to oper- 
ate at 1,000 revolutions per minute. This is intended for use in the 
manufacture of hollow clothes-line and other light stranding work 
where high speed and large output are demanded. The first ma- 
chine is going to the Malin Company, of Cleveland, Ohio, which, it 
is understood, has placed orders with the Aiton Machine Company 
for several additional ones. 


THE NEWTON MACHINE TOOL WORKS, INCORPORATED, 
Philadelphia, Pa., announces that officers have been elected as fol- 
lows: president, Harry W. Champion; treasurer, William M. 
Graham; secretary, Ellis J. Hannum. : The election of new officers 
is occasioned by the death of Charles C. Newton, founder and 
president of the company, with whom the above-named officers had 
been closely associated in executive positions for many years. No 
changes in the conduct of the business will be made. 


THE BURKE ELECTRIC COMPANY, Erie, Pa., is now occupy- 
ing the recently constructed addition to its factory. This company 
is operating its entire plant with an unusually large complement 
of men, and is having conspicuous success with its line of machines. 
The increase in the plant is largely to allow a greater production of 
alternating-current motors, which the company makes in constant 
and variable-speed types. At the same time the shops devoted to 
the building of direct-current machines are very busy. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: St. James, Minn. ; Stites, 
Ida.; Palouse, Wash.; Weatherford, Tex.; Seattle, Wash.; Roches- 
ter, N. Y.; Syracuse, N. Y.; Minneapolis, Minn.; Carbury, N. D.; 
Webster, N. Y.; Sodus, N. Y.; Mount Vernon, Wash.; Eminence, 
Ky.; Plain City, Ohio; Columbus, Ohio; Caldwell, Ida.; Lamont, 
Va.; Rome City, Ind.; Delaware, Ohio, and Lyndonville, N. Y. 


THE BALL ENGINE COMPANY, Erie, Pa., will soon move into 
the large new building which has been under construction for some 
months. The building is of substantial stone construction, and has 
been planned for the manufacture of engines and turbines. The 
latter will soon be ready for the market. The shops are of the most 
modern design and will have an elaborate and up-to-date equipment 
in the way of machine tools and special apparatus for the heaviest 
classes of machine building. The offices are to be in the same build- 
ing, but somewhat apart from the shops. The location of the new 


. building is at Peach and Cranberry streets. 


THE PLATT IRON WORKS COMPANY, Dayton, Ohio, whose 
New York city office has for a long time been located on Liberty 
street, has been forced by the growth of its business to take larger 
office quarters at 100 Broadway, New York city. A large wareroom, 
with a complete line of all patterns of pumps, compressors, feed- 
water heaters and condensing apparatus, has also been established 
at 81 West street, where repairs are carried in stock for prompt 
shipment. The New York office of the company is in charge of R. E. 
Fox, Jr., who for a considerable time managed the Atlanta (Ga.) 
office of the Stillwell-Bierce & Smith-Vaile Company before that 
company’s business was acquired by the Platt Iron Works Company. 
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AN ELECTRICAL METHOD OF MEASURING THE ELASTIC 
LIMIT OF A METAL. 


To determine the elastic limit of a metal in the ordinary way 
—that is to say, by observing the elongation of a sample and the 
corresponding stress—is difficult. If the testing machine be 
fitted with an ‘automatie recorder, the curve obtained rarely 
shows a sharp point where the change takes place—that is, where 
the strain céases to be proportional to, the stress. The point 
can only be determined approximately by careful interpolation. 
Where the record is obtained from point readings it is even more 


difficult to get an exact determination of the elastic limit. This 


difficulty has led M. Guillery to cast about for more accurate 
means of determining this point, and he has availed himseif of 
the change in electrical resistance which takes place in the 
sample during the test. This method consists in observing this 
change by means of a suitable pa snometer This instrument 


is of the double-coil type. A current is passed through the 
sample under test, and by means of a shunt circuit in parallel 
so that the deflec- 


galvanometer are not due to the resistance of the test 


with the sample a compensation is effected, 
tions of the 
piece itsclf, but to the changes in its resistance. Since these 
changes must depend upon the length and cross-section of the 
sample, any sudden change in the latter will be accompanied by 
a sudden change in the galvanometer deflection. An actual 
test of this method bears out the theoretical considerations. Plot- 
{ing a galvanometer record, there is a sharp change in the curv- 
ature, corresponding to the point where the elastic limit is 
reached. It is further shown that by proper calibration of the 
galvanometer the numerical values of the various points on this 
curve can be determined. 

This is a verv pretty application of electrical measuring in- 
struments. Not only should it be easy to apply, as there is no 
delicate mechanical rigging to be adjusted, but the method itself 
seems to possess considerable sensibility. The resistance of the 
sample increases both with the increase in the length of the 
sample and with its decrease in cross-section, making it probably 
a function of some power of the change in length, and there- 
fore such change can be more easily measured than the change 
in length itself. 
may be effected by a change in the physical state of the sample, 


if not, indeed, by chemical changes. These features need to be 


It scems possible, however, that the resistance 


studied further, but the method may lead to important develop- 
menis, and forms another interesting extension of electrical 


means to measuring other quantities. 


ee 


ELECTROMOTIVE FORCE. 

It takes a long time for those who have not been able to 
give up some period of their lives to close study of science to 
distinguish between cause and effect; and even among those 
whose business it is to draw this distinction, more or less con- 
fusion is frequently brought about by their dwelling upon the 
effect and approaching the subject from a study of this, rather 
than attacking the problem from the other direction. Of course, 
in some cases this rear attack is necessary, but after the subject 
has been fairly well mastered better progress may be made gen- 
erally by looking at it from the other side. 

The desirability of taking up the subject in this way is not 
always realized, and instructors are prone to treat it chrono- 


logically rather than logically. They, for example, talk about 
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an experiment with currents, directing the student’s attention 
to them, and only after he has more or less familiarized himself 
with phenomena accompanying an electrical flow do they suggest 
to him the idea of electromotive force—of that which causes the 
current to flow. He has already grasped the idea of a difference 
of potential, and the new term at first seems unnecessary. How 
many of us have not been in this condition, when we first took 
up the study of electricity, and complained that the distinction 
which it was sought to draw was too fine; that the current 
flowed because there was a difference of potential, and that it 
was not necessary to go back of this idea. Of course, further 
reflection or still further study demonstrated how impossible it 
would be to talk or think clearly on electrical matters if no such 
distinction were made. The mere introduction of a new term 
does net carry us any nearer to the ultimate explanation of 
things, but it helps to a clearer understanding and easier 
exchange of ideas. ; 

This difficulty in appreciating what is meant by electromotive 
force—that is to say, the cause of an electric flow—is frequently 
met with in discussions of a more or less popular kind in which 
the term seldom appears. Probably, as a general rule, no harm is 
done, particularly if the omission be not too glaring; but, on the 
other hand, the idea of this force is often essential to the proper 
understanding of the subject. 
behavior of electrical machinery of all kinds, and particularly so 


This is true in discussions of 


when the apparatus being considered is a motor. We may talk 
about the performance of a dynamo fairly satisfactorily if we 
state merely that the driving around of the armature causes a 
current to flow; but when it comes to an examination of the 
performance of a motor we soon get into trouble if we do not 
explain clearly that the very motion of the armature of the 
motor sets up a force which opposes the flow of current 
through it. | 

No work can be done unless we overcome some force. In 
the dynamo we may say that the current flowing through the 
armature resists its rotation. But what resists the flow of cur- 
rent through a motor’s armature, and what controls this rate of 
flow? These are questions which meet one at the very outstart, 
and until some satisfactory explanation is adopted no intelligent 
progress can be made. If the student will bear in mind 
Faraday’s laws governing the action of a magnetic field on a 
conducting body—that is to say, that relative motion will set 
up an electromotive force, a force which tends to cause a current 
to flow; and Lenz’s law, which is really a corollary of the law 
of the conservation of energy, that the reaction of an effect 
opposes the cause, he should have little trouble. When a cur- 
rent is allowed to flow through a dynamo armature, the magnetic 
forces set up by it oppose the mechanical motion; so, in a motor, 
if the armature be allowed to revolve when a current passes 
through it, this motion will set up an electromotive force which 
will oppose the flow of current—the so-called counter-electromo- 
tive force. A dynamo is a source of current, hence the electro- 


motive force set up in it acts with the current. A motor is a con- 


sumer of electrical energy, therefore the electromotive force set 
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up in it must oppose the current flow. These relations seem 
simple enough, yet almost every day one meets with evidence that 


they are not understood. 


Se 


TELEPHONES IN RAILWAY WORK. 

It was not many years ago that the availability of the speak- 
ing telephone as an adjunct to the Morse telegraph system in 
the despatching departments of great railroad systems was looked 
upon with considerable skepticism. The trained operator and 
ever-careful despatcher held that there was too much danger in 
a misunderstanding of the spoken words, and that, in the hurry 
and enthusiasm of a direct conversation, mistakes might be made 
which could only result in disaster. The practice of transcrib- 
ing into long hand and recording permanently upon data sheets 
telegraphic communications seemed to indicate an almost infal- 
lible system—one which was surely very much more secure than 
that which depended upon the retention in one’s mind of the 
spoken message. The telegraph, it was held, reduced matters to 
a nicety, and whatever message there was to be transmitted, 
conciseness and directness were essential characteristics. 

To-day, however, the telephone is a recognized factor of con- 
siderable importance on more than one large system of steam 
railroads. While it is not entering very largely into the des- 
patching department, it is almost universally used for inter- 
communication between railroad officials, freight agents, division 
superintendents, and between the public and all of these dif- 
ferent departments. It is a matter of fact, also, that in many 
emergencies the telegraph system is almost wholly cut out and 
the communication established over telephone lines. In a recent 
issue of the Railway Age, the telephone equipment of the Bur- 
lington system is described. The Burlington system is operated 
under two grand divisions—the lines east of the Missouri, with 
headquarters at Chicago, and the lines west of the Missouri, 
with headquarters at Omaha. Each grand division is controlled 
by a general manager, reporting to the vice-president. The 
grand divisions are each further separated into semi-grand 
divisions under the control of division superintendents. There 
are four private branch exchanges in Chicago connected with 
exchanges at Aurora, Galesburg, Burlington and West Bur- 
lington. For the most part the lines are full copper metallic 
circuits, the copper wire weighing 210 pounds to the mile. This 
copper circuit is quadruplexed—that is to say, in addition to the 
telephone circuit it also furnishes a “quad” telegraph circuit. 
Besides the copper circuit there is, between Chicago and Aurora, 
an iron circuit which carries a standard composite equipment 
giving a single telegraph circuit for each wire of the pair, and 
a telephone circuit over the pair of wires, making three avail- 
able circuits from a single pair of wires. 

The officials of the traffic department are in regular com- 
munication with the local men of the department with regard 
to securing business, and information of this kind can be 
obtained by conversation over the telephone, where, by telegraph, 
considerable correspondence would be necessary and much delay 
experienced. The question of supplies is an important one, and 
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in the handling of merchandise orders this can be done to much 
greater advantage by telephone than by telegraph. — 

The operating department makes use of the circuits, espe- 
cially in that the Chicago despatcher can arrange freight service 
with division points. In this class of service the railroad can 
not arbitrarily run regular trains, but must arrange the service 
according to the business in sight. Trainmasters and despatchers 
regularly twice a day discuss these questions and arrange their 
business accordingly. It is stated that by the use of the tele- 
phone on this division the road saved running ten train crews 
over a considerable distance in one month. This meant quite a 
saving in cash. 

Many other uses of the telephone for railroad service could 
be mentioned. The addition of the telephone circuit along the 
right of way makes available the use of a portable telephone set 
carried upon the train. In many instances the conductor has 
- been able, by hooking in, to get in communication with the 
despatcher’s office and run around an obstruction, when, if the 
telegraph alone were available, he would have had to wait for 
orders from the, nearest point at which a telegraph office was 
located. Again, in case of accident, the telephone may be used 
with distinct advantage, in that details can be properly attended 
to which, with telegraphic communication, would involve a very 
much greater length of time and the ever-present possibility of 
unfavorable consequences. l 


a ee MŇ 


THE AGENTS OF TRANSPORTATION. 


Human progress has always depended upon an exchange of 
ideas or things. First, language, spoken and then. written, 
developed the mind, and then the exchange of material posses- 
sions improved man’s physical condition. No man can improve 
his mind: by mere contemplation, nor can he make much prog- 
ress materially without intercourse with others; nor can any 
community make more than a little growth if it shuts itself in 
and refuses to have dealings with its neighbors. One would not 
expect great wealth to develop in the Scotch village, the people 
of which are said to live by taking in each other’s washing. 
Throughout all history the great civilizing and developing agent 
has been commerce, both in ideas and in things. 

Those nations first 
At first 


commerce was more or less adventitious. The greater burden 


This idea has been slowly recognized. 
to grasp it always forged rapidly to the front. 


of it was carried on by water. Travel by land was too painful 
and uncertain. Even until what may be called recent times we 
were wont to depend upon water for transporting goods. If 
the place to be reached were not on the sea or on a navigable 
river, a canal was dug. Roads in those days were not constructed 
for such purposes, and thus sites possessing great material 
advantages for making certain articles were unavailable. There 
was no way of disposing of the products, even though they could 
be made easily; and the mere fact that a certain locality pos- 
sesses unsurpassed advantages for making some article is of 
little value if there be not some way of disposing of it; for, as 
said before, no community can rise high from simple internal 
trading; it must take advantage of its superior facilities, for 
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which others pay, and it must also be ready to grasp the advan- 
tages possessed by other communities, for which advantages it 
must pay. To meet this need various methods of transportation 
have been devised, but, until the introduction of the railroad no 
very great progress—that is to say, as compared with present- 
day conditions—was made. In fact, to-day it is safe to say 
that the welfare of a nation depends upon its commerce, and 
commerce depends upon the means of transportation. 

But of late years a large commerce has grown up in things 
not material. The railroads have given us a method of trans- 
porting matter. Now we have developed a need for transporting 
energy. Perhaps the development may have been brought 
about in the reverse order, and the offering of the means for 
transporting encrgy has made available large resources hitherto 
unattacked. However the matter may be viewed, the condition 
is the same, and an essential of industry to-day is cheap energy. 

Now, in the ficld of manufacturing energy, or, rather, of 


converting energy into salable form, certain localities possess 


great advantages, but to dispose of their wares they need a 


means of transportation. Until recently this was done painfully, 
and over short distances only, by means of ropes or some other 
crude method. Even to-day our main dependence may be con- 
sidered a makeshift. We transport our fuel at great cost in 
order to obtain the necessary power at the point where it is 
needed. During the last ten years a means of transporting 
energy has been developed which may fairly be compared with 
the development of the railroad. Electrical transmission makes 
easy the production of power at one point and its delivery at 
the point where it is to be used. It is rapidly becoming to com- 
merce in energy what the railroads are to commerce in material ; 
and just as the welfare of a country is dependent upon its 
commerce, so its industries are dependent upon the production 
and distribution of power. These two agents of transportation—- 
the railroads and electrical transmission—are therefore two of 
the most important fields to be carefully developed in every com- 
munity. At the present day, measured by the standard of 
capital invested or of work done, the railroads are, of course, 
much the more important; but electrical transmission, in some 
form or other, touches us individually more closely, and, indeed. 
the railroads of the future may become absolutely dependent 
upon it. The one is the means for transporting matter; the 
latter the means for transporting energy. Both ultimately will 


be equally important. 


—— ee eee 


The central station manager who devotes some thought and 
work these summer days to cleaning up and repairing his ma- 
chinery will find the time and labor well spent. There has been 
a great improvement in the appearance of large lighting stations 
during the past few years, but this excellent cleanliness and care 
has not been so fully extended to the smaller stations. Every 
manager should take especial pride in making his place attractive 
and comfortable, by concealing all scraps, by having well scoured 
all bright metals and in maintaining a general inspection of all 
physical parts of the plant under his care. 
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THE DESIGN OF BLAST-FURNACE GAS 
ENGINES IN BELGIUM.' 


BY H. HUBERT. 


The first attempts at direct utilization 
of blast-furnace gas in engines were made 
in 1895. For a considerable time the gas 
had been burnt in Cowper stoves for heat- 
ing the blast for the furnace, and under 
the boilers which supplied steam to the 
blowing engines, and others serving the 
furnaces. It was natural, therefore, that 
the idea of directly employing it in gas 
engines should have occurred simul- 
taneously to several engineers, notably to 
Liirmann and to Lencauchez, who had 
pointed out the blast-furnace as a power- 
ful gas producer. Nevertheless, nowhere 
had any attempt been made to apply it to 
this purpose up to the end of 1894, when 
Thwaite proposed it to James Riley, of the 
Glasgow Iron and Steel Company. 

About the same time investigations were 
being made in Belgium and in Germany, 
independently of Thwaite’s experiments, 
which were not generally known on the 
Continent. 

The industrial world, which up to that 
time had hardly favored the idea, had 
thus been gradually prepared to receive it. 
The gas engine, long restricted to small 
sizes and dependent upon the use of an 
expensive fuel obtainable only in large 
centres, now began to make headway. 

At the Paris Exhibition of 1889, two 
engines of 100 horse-power were shown, 
and excited much interest amongst engi- 
neers. One had four cylinders, and was 
made at the celebrated works of the Deutz 
Company, and the other was a single-cylin- 
der engine, exhibited by two French de- 
signers, Messrs. Delamare-Deboutteville 
and Malandin. 

In the meanwhile the design of gas 
producers had made important progress, 
completely freeing the new engine from its 


dependence on the gas works, enabling it. 


to be installed anywhere, and to realize to 
the full extent its economic value by sup- 
plying it with a cheaper fuel. 

In 1892 Delamare installed at the 
Moulins Leblane works, at Pantin, a four- 
cycle, single-acting, single-cylinder en- 
gine, using producer gas, and developing 
220 brake-horse-power, with a consump- 
tion of about one pound of coal per brake- 
horse-power per hour. Despite the diffi- 
culties met with in this bold attempt, it 
showed the possibility of economically pro- 
ducing high power with poor gas. 

The time had now arrived for engineers 
to pay attention to the use of gas from 
blast-furnaces, which, although not of 


nner 
i Paper read before the Iron and Steel Institute, 
July 24, 1906, 
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great heating value, was less costly, and 
was the more suitable on account of the 
progress which had been made in the de- 
sign and working of blast-furnaces, the 
proportionally lower consumption of coke, 
and, as a result, the marked reduction in 
the relative quantity of combustible gases, 
which only sufficed, with difficulty, to heat 
the blast and to produce the steam re- 
quired about the furnaces. Finally, the 
progress of the science of heat had brought 
to light the causes of the low thermal eth- 
ciency of the steam engine, and notably 
of the loss resulting from the employment 
of boilers. 

It is not therefore surprising that the 
idea of dispensing with the boiler, and 
burning the blast-furnace gases directly in 
the engine, occurred nearly simultancously 
in three countries, where metallurgical in- 
dustry had made great progress. 

To Bailly and Kraft, of the Cockerill 
Company, belongs the honor of being the 
first in the field in Belgium. The patent 
taken out by the Cockerill Company for 
this new application was dated May 15, 
1895, and the first trials were made at 
the end of that year. They were made 
with a “Simplex” engine of eight horse- 
power, in which it had only been sought 
to reduce the clearance space, in order to 
increase the compression and to facilitate 
the ignition of the mixture. The gas 
cleaning was very imperfect, and was car- 
ried out simply by passing it through two 
scrubbers four metres in height. 

This engine displayed perfect elasticity 
and adapted itself to the variations of com- 
position, pressure and temperature of the 
gases, giving an efficiency of 77 per cent. 

The authors, in an article published in 
the Annales des Mines de Belgique at the 
commencement of 189%, described the re- 
sults of the first trials, and the conditions 
necessary for the direct use of blast-fur- 
nace gases, showing that a plant producing 
100 tons of pig per day was able to furnish 
about 18,000 cubic metres of gas per hour 
with a calorific value of 1,000 calories. 
Taking into consideration that half this 
volume is available, and allowing for an 
efficiency of only twenty per cent in the 
engines, the authors showed that it would 
be possible to obtain from these gases 
about 3,000 horse-power. 

The small trial engine consumed about 
five cubic metres per brake-horse-power, 
which reduces the preceding figures to 
1.800 horse-power; but they foresaw at the 
time that this consumption would be ere 
long greatly reduced, and that blowing en- 
vines driven by gas would be built. They 
also foresaw that, by disposing of the great 
surplus motive power, the blast-furnace 
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would ultimately become a centre for the 
production of energy for works surround- 
ing, the boilers of which it would gradu-. 
ally supersede. 

This remarkable progress was described 
by E. P. Martin, president of the Iron 
and Steel Institute, in his presidential ad- 
dress of 1897. | 

At the meeting of the institute on May 
3, 1898, M. A. Greiner discussed the re- 
sults published up to that time, which in- 
cluded the author’s paper of February, 
1897; a note by Galbraith and Rowden on 
November 18, 1897; one by Lencauchez 
on November 8, 1897, and another by Lir- 
mann on February 27, 1898. 

Mr. Greiner combated the objections 
which had been specially raised against 
this new method of employing gas by Ger- 
man metallurgists at the Diisseldorf meet- 
ing, and gave reasons for his belief that 
the consumption would be reduced below 
four cubic metres per brake-horse-power 


per hour, and that the blast-furnaces would 


be able, by superseding the steam boiler 
as an intermediary in the production of 
motive power, to place at the disposal of 
the engineer twenty horse-power per ton 
of pig produced daily. 

Experience soon verified these forecasts. 
The Cockerill Company have constructed, 
with the collaboration of Mr. Delamare, a 
four-cvcle, single-cylinder engine of the 
“Simplex” type, which in the twenty-four- 
hour trials, at which the author had the 
honor to collaborate with Professor A. 
Witz, gave one brake-horse-power for an 
average consumption of 3,329 cubic me- 
tres, of a gas possessing a calorific power 
of 981 calories—say, 3,266 calories. (This 
figure has since been reduced to 3,162.) 

The principal dimensions of this engine 
are as follows: 


Diameter of cylinder..... . 0.800 metre 
Stroke of pistun........... 1 metre 
Revolutions per minute.... 105 
Indicated horse-power..... 213 
Brake horse-power......... 152 


The construction of this engine is 
worthy of note. The cylinder proper is 
cast with a breech carrying at its lower 
portion the exhaust valve, and at the back 
a cylindrical prolongation, in which the 
admission valve is placed. This breech or 
cvlinder head has its own water jacket 
and is provided toward the front with 
flanges bolted to the cylinder jacket, which 
was a part of the cylinder bayonet casing. 

The shaft is not cranked, and carries a 
heavy flywheel. The piston is made in 
one piece and is not chilled. The pressure 
does not exceed seven kilogrammes (100 
pounds). The sparking is effected by 
Delamare’s system, in which a succession 
of sparks, produced by a Ruhmkorff coil, 
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is emitted from a slide-valve on the back 
of the cylinder when its opening comes 
opposite to an orifice bored in the back. 
The movement of the sliding valve and 
similarly of the other valves is made by 
a crank and by cams keyed on to an auxil- 
iary shaft parallel to the cvlinder and re- 
volving at half the.spceed of the main shaft. 
The governing is effected by the hit-and- 
miss arrangement by means of Delamare’s 
air governor. 

Starting is effected by turning the fly- 
wheel by a handwheel and by admitting a 
charge of carbureted air the explosion of 
which starts the engine. 

The suecess of this engine, which 
worked perfectly without the gas being 
cleaned as effectively as is now done, and 
is still running after being cight years 
in service at Cockerill’s, encouraged them 
to build a much more powerful type of 
engine, capable of directly operating a 
blowing apparatus of 600  horse-power, 
and consequently of liberating the blast- 
furnace from its dependence upon the 
boiler. 

Though the enterprise was considered 
rash, they still went on with the attempt, 
which was logically justified, seeing that 
in modern steam-driven, blast-furnace in- 
stallations the gas produced is only just 
sufficient for the requirements of the fur- 
naces. To procure gas in excess it was 
necessary to commence by replacing the 
existing engines by the more economical 
gas engines, for by such means only would 
gas be available. It is necessary to com- 
mence with gas-driven blowing apparatus. 
A motor of this description attracted much 
attention at the Paris Universal Exhibi- 
tion of 1900. Another, coupled with its 
blowing apparatus, in the blast-furnace de- 
partment of the Cockerill Company, and 
started up on November 20, 1899, was sub- 
mitted to a series of trials on March 20 
and 21, 1900. 

The features of this remarkable engine 
were as follows: regulation by the method 
of hit-and-miss—that is to say, suppres- 
sion of an admission of gas complete. 


By Brake Tests— 


Diameter of cylinder...... 1.300 metres 


Stroke of piston.......... 1.400 °*‘ 
Revolutions per minute.... 94.4 
Indicated horse-power..... ° TRG ) x 
Effective brake-b-p........ 575 | 


Consumption per indi- ) 2.556 cubic metres, 
cuted b.-p.-hour...... § or 2,515 calories. 
Consumption per brake- 3.495 cubic metres, 
h.-p.-hour. ........... or 3,440 calories. 
Tests with the Blowing Apparatus— 
Number of revolutions per 


minute ... cece nce eees 93 
Indicated h.-p............ &86.5 ) 
Effective brake-h.-p...... 725 


Consumption per indi- eee cubic metres, 
cated h -p.-hour...... or 2,343 calories. 

Consumption per brake- } 2.853 cubic metres, 
b.-p -hour........... { or 2,864 calories. 

* With 89 per cent admission and 11 per cent hit-and- 


migs by the governor. 
t Full charge without hit-and-miss 
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The method of construction of the 200- 
horse-power motor had generally been re- 
tained, saving that the main bearings were 
separated from the cylinder casing, and 
were connected by four strong screwed 
steel stay-bolts, giving easy access to the 
piston. The shaft was cranked and rested 
on three bearings to support the flywheel, 
which weighed thirty-three tons. The 
piston-rod traversed the back cover in a 
stuffing box. 

The admission valves were retained be- 
low like those of the exhaust. The ad- 
mission of gas was carried out by sep- 
arate valves placed in a valve box, sep- 
arated from the cylinder by a third valve, 
called the mixture valve. The methods of 
working the valves and those of the igni- 
tion slide valve were retained. The regu- 
lation was carried out by hit-and-muiss. 
The pressure attained nine kilogrammes 
per square centimetre (128 pounds). The 
circulation of water extended to the head 
and to the piston rod itself, to which the 
water penetrated by means of flexible 
pipes, which adapted themselves to its 
movement. The exhaust valve was also 
cooled. This was done with the object 
of preventing the ignition of the mixture 
by the dust, which, combining with the 
products of the decomposed oils on the 
piston or in the recesses of the explosion 
chamber, might form concretions retain- 
ing a temperature high enough to ignite 
the gases. 

The arrangement of all the valves at the 
under side of the cylinder was such as to 
facilitate the swecping out of the dust and 
decomposed oil, and to allow these large 
engines to work equally as well as the 200- 
horse-power engines without having re- 
course to a more perfect gas-cleaning proc- 
This hope was ill-founded. It be- 
came necessary to interpose between the 
blast-furnace and the large engines of this 
class apparatus capable of reducing the 
dust held in suspension by the gas to 0.02 
gramme per cubic metre. The means now 
used in Belgium are centrifugal fans with 
water injection and Theisen, Brian and 
Zschokke apparatus. The latter are not, 
strictly speaking, purifiers; they are, 
rather, coolers. 

As they are not the invention of Bel- 
gian engineers, and as they will be made 
the subject of another paper, it is not 
necessary to deal further with them. 

As is well known, the novel idea of the 
Cockerill Company was vigorously dis- 
cussed by engineers, who saw therein an 
economic mistake, and maintained that it 
was better to divide the power between 
The designers, 


ess, 


two or four cylinders. 
nevertheless, knew perfectly well that they 
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could obtain in this way, for a 600-horse- 
power engine, a more regular and perhaps 
more economical engine. They had al- 
ready, however, studied the two-cylinder 
tandem tvpes of 600 and 1,200-horsc- 
power. One of Cockerill’s licensees—Briet- 
feld-Danek, of Prague—had, since 1901, 
constructed a four-cylinder double-tandem 
engine of 600 horse-power, giving remark- 
able even running; but Messrs. Cockerill 
wished to demonstrate that it was prac- 
tically possible to develop 600 horse-power 
by means of a single cylinder alone, single- 
acting and of four cycles, and consequently 
to construct engines developing up to 
2,500 horse-power without exceeding four 
cylinders. In addition to this they were, 
moreover, anxious also to improve the gov- 
erning, by applving to these large engines 
the principle of variable admission in lieu 
of the hit-and-miss governing, which re- 
quired the use of heavy flywheels, and was 
not well suited for producing alternating 
electric currents, and needlesslv strained 
the engine when it had to run continuously 
with reduced loads. 

From 1901 they realized, with M. Dela- 
mare, that it was essential to obtain a 
variable-admission motor, an air governor, 
or else a centrifugal force, causing the 
double air and gas valves to open from 
the commencement of the suction stroke, 
but determining the closure earlier in the 
stroke as the power to be developed be- 
comes lower. 

In this manner the mixture admitted 
possessed the composition most favorable 
for complete combustion, but the volume 
admitted to the cylinder varied, and with 
it the pressure. 

The ingenious mechanism which rea- 
lized this mode of operation, which has 
been deseribed elsewhere by the author,* 
was applied to a single-cylinder motor of 
200 horse-power of the same dimensions 
as that of 1898. 

The trials to which it was submitted 
in November and December, 1901, estab- 
lished beyond doubt a consumption vary- 
ing between 3.318 and 3.455 cubic metres 
per brake-horse-power per hour for full 
load, the calorific value being 914 to 1,017 
calories. The expenditure in calories per 
horse-power varied between 3,172 and 
3,434, and has been on an average nearly 
3,298—practically the same as that of 
1898. At half-load it was on an average 
4.320 calories, and at quarter-load 7,406 
calories. 

About the same time (1902) the Cock- 
erill Company produced another engine, 
designed to give greater regularity with 


* Revue Universelle des Mines, 1902, vol. lix. 
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smaller dimensions—v1z.: the double-act- 
ing engine. 

It was well known that the first indus- 
trial gas engine—that of Lenoir—was 


double-acting, but the success of the Otto | 


four-cycle and single-acting engine had, 
for a long time, relegated to the back- 
ground all other types of engines. 


Nevertheless, M. Letombe, at the Brussels , 


lyxhibition, showed a four-cycle and dou- 
ble-acting engine. 

The Korting Company exhibited at Diis- 
seldorf a powerful two-cycle double-act- 
ing engine which attracted much atten- 
tion. The long-standing prejudice against 
the adoption of this system was thus 
broken down. 

The direct driving of the blowing appa- 
ratus from the piston rod of the engine 
had accustomed Cockerill’s engineers to 
the adoption of a stuffing box at the back 
end of the cylinder. They were therefore 
naturally disposed to adopt double action, 
which enabled them to considerably re- 
duce the size of the cylinder, and conse- 
quently approach large powers more easily, 
thus ensuring more steady running with 
a lighter flywheel. 

They retained, firstly, the general ar- 
rangement of the single-acting motor, 
which up to that time they had con- 
structed, notably the disposition of the 
inlet and exhaust valves underneath the 
cylinder. However, from that time they 
introduced an important modification, The 
cylinder liner with its jacket constituted 
a part independent of the two cylinder 
heads. Each of these carried a stuffing 
box, through which the water-cooled piston 
rod worked, and an extension downward 
of the combustion chamber, in which were 
installed the valve, which simultaneously 
admits air and gas, and actuates the ex- 
haust valve. The actuating mechanisin 
of the valves was also modified, without 
departing from the system of variation 
of the admission, consisting of cutting off 
the air and gas supply simultaneously. 
This system had the advantage of preserv- 
ing the composition of mixture most favor- 
able to complete combustion, but it had 
the inconvenience of diminishing to some 
extent the compression as the charge de- 
creased, This diminution reduced the evo- 
nomic efficiency of the engine in the case 
of light loads; and also when it happened 
that the gas was very poor it spoilt the 
isnition and caused misfires, which alto- 
gether upset regularity and economy. 

This trouble becomes very marked in 
motors driving dynamos, which very often 
work with reduced loads, and where econ- 
omy is a greater consideration than in 
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blowing engines. Therefore, no time was 
lost in introducing another system of vari- 
ation, consisting of air admission to the 
cylinder during the whole piston stroke, 
and only allowing the gas to enter during 
the last portion of the stroke by the gov- 
ernor varying the moment at which this 
admission commences. In this way in- 
variable compression is secured. 

It is true that when the mixture is 
modified it becomes poorer and poorer; 
but it should be noted that gas is intro- 
duced at the back end of a evlinder al- 
ready partially filled by a volume of air 
which follows the piston. Although it is 
impossible absolutely to rely upon retain- 
ing the exact stratification characteristic 
of the Otto cycle, there persists, neverthe- 
less, an undoubted statification of mixture, 
the richest strata remaining at the back 
end of the cylinder, close to the ignitor. 

The sparks then impinge on the ex- 
plosive mixture, which, being strongly 
compressed, ensures that the ignition is 
readily transmitted to the whole volume. 
Tt will be seen that the gas-admission valve 
must be able to open independently of that 
giving air admission. 

In engines of this system the two valves 
are superposed, the air arriving by a casing 
which surrounds the gas passage, and the 
valve spindle passing through the gas 
valve, which is hollow. The placing of 
the valves in an ante-chamber of the com- 
bustion chamber, leading to a tubular 
combustion chamber, evidently assists the 
stratification of which mention has been 
made, and consequently, the ignition of 
weak charges, but it resulted in cylinder 
heads of unsymmetrical form, which cre- 
ated difficulties at Cockerill’s works, as it 
had already done elsewhere. 

The unequal contraction of the metal 
of the various parts of the cvlinder head 
caused great stress, which, added to the 
already high stresses, due to the explo- 
sion and to the heating, have occasionally 
brought about the fracture of the cylinder 
heads, even when they have been replaced 
by steel castings. 

This circumstance decided the makers 
of large engines to revert to the symmetric 
arrangement of the valves, which is cus- 
tomary in steam engines where the inlet 
valve is placed on the top of the eylinder, 
and that of the exhaust underneath, and 
thus to obtain an arrangement which lends 
itself well to expansion, and which, more- 
over, facilitates access to the valves. 

This arrangement has been obtained in 
different: ways by manufacturers, notably 
at the works at Deutz and Nurnberg and 
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at Seraing. At the Cockerill Company’s 
works the covers are no longer attached 
to the central body by studs screwed into 
it, but joined by tie-bolts bolted to flanges 
on these covers. 

These bolts are thus subjected to ten- 
sion, and, similarly, the body of the cyl- 
inder is subjected to a compression stress 
of the kind which best suits such metal. 
This arrangement is patented. The frame 
is formed of two box girders carrying the 
cylinder. These girders are joined by tie- 
bolts to others that contain the slides and 
carry the crank-shaft bearing. The piston 
is composed of two halves with double 
walls, each half permitting water circula- 
tion, the two halves being bolted together 
with an india-rubber joint. 

The water cooling is effected at a press- 
ure of three and one-half to five kilo- 
grammes (fifty pounds to seventy pounds) 
per square centimetre, to avoid water-ham- 
mering in the piston and its rod. The 
water, furnished to the latter by a duct 
fixed at one end, passes through the rod 
and the two halves of the piston, and goes 
out at the back by another duct. 

The ignition is effected by means of one 
or two high-tension magnetos, through 
fixed sparking-plugs. These magnetos do 
away with the necessity for a source of 
electricity external to the motor. The 
compression has been successively in- 
creased up to fourteen kilogrammes per 
square centimetre. The starting is effected 
hy means of air, compressed to ten atmos- 
pheres (143 pounds) by a special com- 
pressor, and retained in a reservoir in 
sufficient quantity to enable the engine to 
revolve several times. 

eo eee 


KJELLIN ELECTRIC STEEL FURNACE.' 
BY E. C. IBBOTSON. 


This process was reported upon by the 
Canadian commission in 1904, and much 
detailed information was also given in a 
paper by Chief Engineer V. Engelhardt, 
published in “Stahl und Eisen.”? Be- 
lieving that some of the latest particulars 
of the process will be of interest, the au- 
thor submits the following data: 

At Gysinge, in Sweden, during the year 
ending May 31, 1906, from a fixed furnace 
giving one ton (2,240 pounds) of steel per 
tap, there were produced 950 tons of tool 
steel and special steel ingots. In carbon 
and iron tool steels all the usual tempers 
were made. The bulk of this steel was 
made from charges composed of about 


1 Paper read before the Iron and Steel Institute, 
July. 1006, 
2 Vol. xxv, 1905, Nos. 3, 4 and 5. 
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eighty per cent of Swedish white pig iron 
and twenty per cent of steel scrap. The 
percentage of carbon was regulated by the 
addition of briquettes. Other charges were 
made from Swedish white iron and steel 
scrap. 

The average time taken per charge for 
the year, when adding briquettes, was 
seven and one-eighth hours, and the elec- 
tric energy consumed was 1,128 units 
(kilowatt-hours) per ton. The average 
time per charge for white iron and scrap 
charges was five and one-half hours and 
the electric energy consumed was 886 units 
per ton. These consumptions include all 
time and energy lost from various causes. 
such as bad water supply, ice, etc. 

It is quite ordinary practice to complete 
the charges with briquettes in six and 
one-half hours, and without briquettes in 
five hours, as shown by the following 
tvpical charges: white pig iron, 1,457 
pounds; steel scrap, 439 pounds; bri- 
quettes, 220 pounds; ferro-silicon (fifty 
per cent of silicon), seventeen pounds; 
ferro-manganese (eighty per cent of man- 
ganese), fifteen pounds; aluminum, one 
ounce. l 

The times, strength of current and units 
consumed for this charge were as follows: 
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Per Cent, 
Silia eiie 11.00 
Lime (CaO) ......... 2.50 
Alumina ......ss.... 0.50 
STEEL INGOTS. 
Per Cent. 
Carbon ..........26- 0.40 to 2.00 
SICON sss basics, 0.12 
Manganese .......... 0.34 
SUPUT cio. eee ses 0.012 
Phosphorus .......... 0.014 


The lining of this furnace during the 
year was magnesite. When using bri- 
quettes the lining lasts, on an average, 
five weeks, and when charges are worked 
without briquettes the average life of the 
lining is seven weeks. 

Various tests have been made of the 
steels produced in this furnace, and many 
have been given in previous reports. Dur- 
ing the year satisfactory results obtained 
in works practice have been reported, par- 
ticularly in connection with the following 
steels: stamping dies, punches, cold 
chisels, screwing dies and taps, cutlery, 
drills and turning tools. The following 
special steels have also been produced: 
Tungsten steel (including permanent 
magnet steel), chromium steel, nickel 
steel, nickel-chromium steel, self-harden- 
ing steel and high-speed tool steel. High- 


Current. 
Time. : n 
Kilowatts. Units 
5.30 125 | ..... Charging two-thirds of the pig iron. 
6.00 145 67.50 
6.30 160 76.25 
7.00 170 82.50 Charging the remaining one-third of the pig and the scrap. 
7.30 170 85.00 
8.00 165 83.75 Clear melted. 
8.30 165 82.50 Briquettes added. 
9.00 165 82.50 
9.30 165 82.50 Briquettes added. 
10.00 165 82.50 
10.30 163 82.50 Briquettes added. 
11.00 165 82.50 
11.30 165 82.50 
12.00 130 73.75 Ferro-silicon and ferro-manganese added. Tapped. 
64 hours. 1,046.25 


The chemical composition of the mate- 
rials charged and of the resulting steel 
were as follows: 

WHITE IRON (HERRANG). 


i Per Cent. 
Total carbon ......... 4.00 
INCOM sicwrgarg oc ewe’ 0.15 
Manganese .......... 0.18 
UIP NUT: Seed Seed 0.010 
Phosphorus .......... 0.012 

BRIQUETTES. 
Per Cent. 
ION 4cau cote eee eee 
SUlPHUT ssepeaiaoveces 0.010 
Phosphorus .......... 0.006 


speed tool steel, tested to one of the latest 
government specifications, gave satisfac- 
tory results, while twenty-five per cent 
unannealed two-inch nickel steel bar, one- 
half-inch diameter, gave a yield point of 
30.68 tons per square inch, a maximum 
stress of 50.44 tons per square inch, an 
elongation of forty-four per cent, and a re- 
duction of area of sixty per cent. 
Electrical tests carried out have shown 
that No. 6 gauge rods had a specific 
resistance of thirty-cix microhms per cubic 
inch; No. 16 gauge wire a specific re- 
sistance of 33.5 microhms per cubice inch. 
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Edgar C. Bradley Joins the Staff 
of the American Telephone 
and Telegraph Company. 


Edgar C. Bradley has resigned as 
second vice-president of the Postal Tele- 
graph-Cable Company to accept a leading 
executive position on the staff of Frederick 
P. Fish, president of the American Tele- 
phone and Telegraph Company. 

Mr. Bradley was born at Portland, 
Mich., November 16, 1855. At the age of 
fifteen, he entered the service of the 
Michigan Central Railroad Company as 
telegraph operator. He became connected 
with the Pennsylvania Railroad Company 
in 1877, and in 1888 was appointed super- 
intendent of telegraph of the entire Penn- 
sylvania system west of Pittsburg. Four 
years later he became assistant general 
manager of the Postal Telegraph-Cable 
Company with headquarters at New York 
city, rising later to the position of vice- 


president. He has had general charge 


Epaar C. BRADLEY. 


of the lines and physical property of the 
company, supervision of requisitions for 
supplies and various other details con- 
nected with this great network of lines of 
communication. 

For the next three months Mr. Bradley 
will make his headquarters at San Fran- 
cisco, where he will assist in the rehabili- 
tation of that part of the telephone system 
destroyed by the recent earthquake and 
conflagration. Mr. Bradley is one of the 
ablest telegraph men of the day, and his 
genius has been responsible for a great 
deal of the development which has come 


about in this industry. His affiliation with 


the American Telephone and Telegraph 
Company will surely be productive of much 
forward work, and his enterprise can be 
counted upon to make him of professional] 
value to his new field of endeavor. 
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The Hydroelectric Plant at Lucerne, Switzerland. 


HE city of Lucerne, the capital of 
the canton by the same name, the 
city most frequented by tourists in 

Switzerland, has lately installed its own 
power plant to supply light and power to 
the city itself, as well as to the Stausstad- 
Engelberg Railway, water power from the 
Erlenbach by Engelberg having been util- 
ized, a company being formed in 1903 
in’ which the city of Lucerne holds ninety 
per cent of the stock. 

As the river gives a water supply of 
some 1,000 litres per second (thirty-five 
cubic feet), and as the head is 1,023 
feet, some 8,000 to 10,000 horse-power is 
available; this, however, is figured on the 
operation of the plant for twelve hours 
per day; but, taking into consideration the 
number of small mountain streams which 
may easily be turned into the river, a still 
greater horse-power is easily obtainable 
should occasion demand. 

A short distance from where the spring 
emerges from the mountain a channel 25) 
feet in length diverts its course to a 
natural reservoir which has a capacity of 
2,471,000 ‘cubic feet. 

The water of this spring is always at 
the same temperature and particularly 
free from sand. The flow is greater in 
summer than in winter, but the needs of 
the plant are met exactly, as in the sum- 
mer season there are greater demands 
made on the plant, due to the increase in 
traveling. From the natural reservoir a 
tunnel leads to a concrete collecting basin 
twenty-three feet square. The tunnel. 
which is 8,480 feet long, has a cross-sec- 
tional area of forty-five square feet and 
runs on a slope of 1.2 feet per 1,000. The 
concrete collecting basin is designed to 
accommodate four penstocks, only two of 
them being at present in place, and is 
well provided with sluice-gates, screens 
and overflow. The penstocks have a 
diameter of 3.28 feet, are 2,025 feet long. 
and are made of riveted steel plates in sec- 
tions twenty-six feet long. They are an- 
chored by heavy concrete, blocks at five 
points, as may be seen in the accompany- 
ing illustration, expansion being allowed 
to take place in an upward direction, the 
lower end being anchored and the upper 
end provided with an expansion joint. 

At the side of the power-house, before 
the penstocks branch to the water-wheels, 
they are each provided with a butterfly 
valve, and two safety valves are placed on 
the end of each penstock, by which also 
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By Franz Koester. 


the entire penstocks may be drained, the 
water flowing in the tail-race to river Aa. 

The main generating room is 177 feet 
long, 43.6 feet wide and thirty-nine feet 
high and is directly in front of the switch- 
ing house, separated from it by heavy pi- 
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lasters upon which travel a thirteen-ton 
electrically operated crane. Behind the 
switching house is the transformer annex, 
another small annex being devoted to the 


storage-battery room and offices. 


The architectural features of the inside 


Large arched windows are provided, fur- 
nishing plenty of light for the generating 
and switching rooms. 

The plant is designed to accommodate 


six 2,000-horse-power Pelton wheels, di- 


rect-connected to the generators. There 
are, however, only four main units in- 
stalled. These Pelton wheels, operating 
under a head of 1,023 feet, make 300 revo- 
lutions per minute, and are well equipped 
with automatic and hand-regulating ap- 
paratus and hydraulic servomotors. 

The plant supplies light and power to 
Lucerne, which is distant seventeen miles, 
and Engelberg, nine miles, besides sup- 
plying some 200 kilowatts to some fif- 
teen villages at canton Uid and Obwalden. 
One generator of 600-horse-power capacity 
is held in reserve that it may be thrown 
in parallel with the generators of the 
Stausstad-Engelberg Railway power-house 
when needed. 

There are two distinct bus-bar systems— 
one a single-phase system, for the light- 
ing of Lucerne; the other bus-bar supply- 
ing all other light and pwer. There is 
an additional plant in the Thorenberg 
which in the future is to become a re- 
serve for the single-phase system of light- 
ing at Lucerne, the light and power for 
the smaller towns and villages being taken 
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of the building are pleasing, while those 
of the outside harmonize well with the sur- 
rounding country. The building, of rough- 
faced stone, reminds one of the old Swiss 
strongholds and castles, although it does 
not lose its identity as a power plant. 


PowER-HOUSE, 


Lit 


SHOWING TRANSFORMER ANNEX. 


off the three-phase lines, as the variations 
in the load are not great enough to seri- 
ously interfere. 

There are four single-phase—three- 
phase generators of 2,000  horse-power 


each, which may be thrown either on the 
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lighting or power system, the connections 
for these being separated from those of the 
600-horse-power railway generator . re- 
ferred to above, with the exception of the 
exciting system, which is common to all. 
The exciters consist of two 100-kilowatt 
generators, only one of them being used 
at a time, this generator also supplying 
the current for the lighting of the power- 
house, working the signal system, and for 
_ the small motors which operate the high- 
tension switches. A storage battery is 
placed in the exciting circuit. The bus- 
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bar circuits are constructed as complete 
Ting systems. 

The generators are of the Oerlikon re- 
volving-field type, 6,000 volts, fifty cycles, 
making 300 revolutions per minute, and 
are capable of generating 1,850 kilovolt- 
amperes on three-phase and 1,380 kilo- 
‘olt-amperes on single-phase. The gen- 
erator frame is made in four parts, the 
“ements being fastened together by cast- 
steel rings. The coils are placed in mica 
tubes and fastened in the slots by fibre 
Wedges, The poles, of which there are 
twenty, consist of four laminations each, 
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and are securely fastened to four steel 
rings which are shrunk on to the spider. 
The four laminations of the poles are so 
arranged that the edge of one overlaps 
the other. The magnet coils consist of 
copper strips bent on edge. | 

As a 600-horse-power, three-phase re- 
serve generator for the Stausstad-Engel- 
berg Railway works in parallel with the 
railway power-house, a frequency of thir- 
ty-two and one-half was chosen, the gen- 
erator being coupled directly to the tur- 
bine shaft by means of a flexible coupling 
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and making 480 revolutions per minute, 
giving a voltage of 780 and 540 kilovolt- 
amperes. 

The exciters have a capacity of 100 kilo- 
watts and have a normal voltage of 100, 
while the maximum voltage is 150. They 
are six-pole, shunt-wound machines. 

The storage battery consists of fifty-six 
clements, with a capacity of 1,000, ampere- 
hours or 1,500 amperes for a quarter of 
an hour, and are arranged in three rows, 
provided with a double cell switch so they 
may be operated at a distance. A small 
direct-current motor is used for operating 
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the switch when charging and discharging 
the battery. 

The main transformer station is an 
annex to the power plant, special atten- 
tion being paid to its design, not only as 
regards its architectural features but also 
considering its lighting and ventilation. 
The transformers are single-phase, water- 
cooled oil transformers, each being placed 
in a separate fireproof compartment, the 
intervening wall being of heavy masonry ; 
a rolling door protects the entrance to each 
compartment. The transformers are placed 
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on slide-rails to facilitate ease of han- 
dling in case of accident, and a small track 
runs directly in front of the entrance to 
the several compartments. 

The aisle between the switching and 
transformer compartments contains on the 
wall nearest the transformer compartment 
the pipes of the water-cooling system. 
This water supply is provided with an 
automatic alarm system, so that, should 
there not be an adequate water supply for 
normal conditions, it is at once known. 
There are sixteen transformer compart- 
ments, ten of which hold transformers, 


each having a capacity of 700 kilovolt- 
amperes, having a  6,000-volt primary 
with a secondary voltage of 27,000, at a 
frequency of fifty eveles. 
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The care shown in the design of the 
transformer room was even exceeded in 
the design of the switching room, a fea- 
ture which in nearly all power-houses is 


apart. 
is constructed on the isolated system, each 
accessory being placed in a separate fire- 
proof compartment of reenforced concrete. 


HYDROELECTRIC PLANT. 


ELECTRICAL REVIEW 


The entire switching arrangement 
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TRANSFORMER COMPARTMENTS, 


The switching house has three floors, 
the first containing the switching ap- 
paratus of the generators and exciters, the 
6,000-volt bus-bar system and the primary 


LUCERNE HYDROELECTRIC PLANT. 


of secondary importance, but which in this 
instance occupies nearly as much space as 
the generating room, care being taken that 
low and high-tension wires sre kept far 


OUTGOING FEEDER PANEL. 


switches for the transformers; the second 
floor contains the secondary switches of 
the transformers, 
system, and is the main operating gallery 


the 27,000-volt bus-bar 
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from which the whole generating room is 
overseen; the third floor being in the 
tower, the floor being flush with the gen- 
erating room, contains the switches of all 


LUCERNE HYDROELECTRIC PLANT. REAR VIEW 
GENERATOR SWITCH PANEL. 


outgoing wires and the lightning arresters. 
The first and second floors are each divided 
by two division walls, thus giving three 
distinct compartments on each floor. 

The connections between the generators 
and switchboards are carried along the 
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Bus-Bar Room. 


ceiling of an arched concrete tunnel be- 
neath the floor line. The first compart- 
ment, toward the generating room, of the 
first floor contains the switching apparatus 
for the exciter units, generators and the 
storage battery. The first panel of the 
board is devoted to the use of the gen- 
erator for the Engelberg street railway, 
and carries an automatic oil-switech, a 
blowout fuse, and the necessary apparatus 
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for synchronizing the generator with the 
Engelberg station. The four adjacent 
panels are for the 2,000-horse-power gen- 
erators and their equipment. Each panel 
contains an automatic oil-switch, or ten- 
sion transformer and four other trans- 
formers, one for the ammeter, one for the 
wattmeter, and two for the blowout coils 
of the maximum switch. There is also a 
double-throw switch by which the gen- 
erators may be thrown either on the light- 
ing or power bus-bars. Additional com- 
partments are provided for the exciter 
generators and the battery, as well as for 
a double-throw switch for charging and 
discharging the latter. The apartment 
directly above the one just described is 
devoted to the switching apparatus of the 
shunt-wound regulators of the exciters and 
the exciter rheostats. The centre apart- 
iment of the first floor is devoted to the 


LUCERNE HYDROELECTRIC PLANT. MAXIMUM 
OIL-SWITCH FOR 27,000-VoLT CURRENT. 


6,000-volt bus-bar system, from where 
feeders run either to the transformers or 
to the Engelberg street-railway system, 
both bus-bar systems being installed for 
the total capacity of the plant and 
equipped with sectionalizing and discon- 
necting switches. Between the feeders of 


each generator there is a sectionalizing . 


switch, while a disconnect switch is on 
each side of the gencrator feeders. The 
primary switches of the transformer plant 
are operated from the third apartment of 
the first floor, directly above them being 
the secondary transformer switches, so ar- 
ranged that they may be operated cither 
from the first or second floor, the levers 
being connected by a small wire. The 
primary and secondary switches are 
equipped with time relays and optical and 
acoustic signal systems. For each trans- 
former there are a signal lamp, time relay 


ELECTRICAL REVIEW 


and ammeter arranged on a panel by the 
side of the main switch lever. 

In the third floor is located the 27,000- 
volt, bus-bar systems, provided with the 
necessary switches, similar to those of the 
6,000-volt system. There are altogether 


LUCERNE HYDROELECTRIC PLANT. PASSAGE BE- 
TWEEN SWITCHROOMS AND TRANSFORMER 
COMPARTMENTS. 


nine outgoing feeder systems, two of 
which are for lighting the city of Lucerne, 
three for power for Lucerne and three for 
light and power for Unterwalden, each of 
the three three-phase systems being so ar- 
ranged as to draw current either from the 
power or lighting bus-bar system. 
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LUCERNE HYDROELECTRIC PLANT. RHEOSTATS 


FOR EXCITERS. 


The lightning arresters are of the Sic- 
mens horn type, arranged in series and 
provided with water rheostats and induct- 
ive rheostatic coils. For sudden over- 
loading, due to electrical discharge, each 
terminal of the lightning arrester is pro- 
vided with the so-called water-spray ap- 
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paratus, absorbing the excessive current 
and conducting it to the earth; the water 
that is used for this purpose is taken from 
a spring and is also used for cooling the 
transformers. 

In spite of the exaggerated appearance 
of the switching system, it has been found 
to be very simple in operation, everything 
being operated from the apartment of the 
second story. 

A striking feature of this installation 
are the columns well known in Swiss prac- 
tice, being nearly exclusively installed by 
the Oerlikon Company. Each column sup- 
ports a wattmeter, an ammeter and a volt- 
meter, provided with two scales, one for 
the generator voltage, the other for the 
phase voltage used in connecting the 
generators in parallel, while accompany- 
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LUCERNE HYDROELECTRIC PLANT. 


ing each column there is a hand-wheel 
and two levers throwing the generators on 
the bus-bar systems and operating the 
carbon switches of the exciters and the 
rheostats. - The interlocking system of the 
switching arrangement makes it difficult 
for the operator to make a mistake, as one 
switch can not be thrown until the one 
upon which it is dependent has been oper- 
ated; in addition to this each generator 
column is equipped with a red and a white 
incandescent lamp and an electric bell to 
give signals for throwing in and out the 
generators. The storage-battery column 
is equipped with two ammeters and a volt- 
meter provided with a double-throw switci 
for measuring the voltage of the bus-bars 
and the charging and discharging voltage 
of the battery, the two levers operating an 


204 


automatic cutout switch and the switch 
for the battery. 

The exciter column is provided with an 
ammeter and a voltmeter, the hand-wheel 
governing the shunt-wound regulator and 
the two levers being used to control the 
circuit to the generator for which the 
exciter is to be used. From this operating 
gallery the sectionalizing switch in the 
bus-bars is also controlled, and there is a 
small switchboard controlling all out- 
going wires, the first panel of which con- 
tains the instruments of the generator sup- 
plying Engelberg. The next three panels 
are for light and power, and the last two 
panels bearing the static voltmeters for 
testing the grounded bus-bars of the 27,- 
000-volt system and the condensers and 
graphite rheostats. There is still another 
small switchboard, which is only used for 
controlling the lighting of the power- 
house, consisting of eight arc lamps and 
numerous incandescent lamps. 

The mechanical equipment of the plant 
was installed by Th. Bell & Company, 
of Kriens, Switzerland, while the en- 
tire electrical equipment; was designed 
and furnished by the Oerlikon COMPANY, 
of Baden, Switzerland. 


Annual Meeting of the British Asso- 
ciation for the Advancement 
of Science. 
The annual mecting of the British 
Association for the Advancement of 
Science began in York, England, on 


August 1, under the presidency of Edwin 
Ray Lancaster. In his inaugural address 
the president outlined the advancement of 
science during the last quarter of a cen- 
tury, which, he said, “will stand out for- 
ever as that in which new chemical ele- 
ments possessing astounding properties 
have been made known with extraordinary 
rapidity and sureness of demonstration.” 
Mr. Lancaster devoted much of his ad- 
dress to a review of the increased knowl- 
edge concerning radium and gave Ernest 
Rutherford, of McGill University, Mon- 
treal, much of the credit for investigation 
in this direction. 

While speaking of astronomy, Mr. 
Lancaster made reference to the method 
of Professor Pickering, of Harvard Uni- 
versity, of charting the sky rapidly, and 
his records of the sky as a whole. “This 
wonderful new method,” continued the 
president, “is a mode of keeping a record 
of present movements and changes which 
promises much for the future of astron- 
omy.’ 

The president made acknowledgment 
of the assistance rendered by wealthy 
Americans to scientific research in provid- 
ing great telescopes and equipment, as well 
as other helpful gifts for other branches 
of science. “In the United States this is 
not infrequent,” said the speaker, “while 
in this country it is rare.” 

It was announced that Sir David Gill 
had been nominated for the presidency 
of the association for 1907. 


ELECTRICAL REVIEW 


HARMONIC PARTY-LINE SYSTEMS.' 


BY WILLIAM W. DEAN, 


The name Harmonic Party-Line Sys- 
tem has been given to a system of select- 
ive bells for telephone party lines which 
has come into very general use in the last 
four years among the independent .tele- 
phone companies of this country. © Re- 
ferring to Kempster B. Miller’s book, 
“American Telephone Practice,” you find 
the following passage which I consider thc 
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graph. Currier produced his pulsating 
currents by means of pendulums of dif- 
ferent lengths, which pendulums were pro- 
vided with contacts for interrupting the 
ringing current. 

The next improvement invented in this 
line was the system of J. A. Lighthipe’s. 
patented in 1895, which was used to a 
limited extent by the Bell Telephone Com- 
pany on the Pacific coast. Lighthipe’s 
system is almost identical with the har- 
monie selective party-line systems in use 
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Fic. 1.—GROUNDED HARMONIC SYSTEM. 


most lucid explanation of the principle 
involved in this class of systems which I 
have ever seen. He savs: 

“These systems, with one exception, 
make use of the fact that every pendulum 
or every vibrating reed has a natural period 
of vibration, and that it can be made to 
take up this vibration by the action of a 
succession of impulses of force occurring 
in the same frequency as that in which 
the reed or pendulum vibrates. A fa- 
miliar example of this is found in one 
person pushing another in a swing. The 
swing has its natural period of vibration 
depending on the length of the ropes, 
and a gentle push applied at proper inter- 
vals by the person on the ground will 


to-day. He was the first one to intro- 
duce the condenser in series with the bell 
across the line to prevent the central office 
current from flowing through the magnet 
coils. 

It is very easy to see and understand 
why early harmonic systems were not an 
entire success. Two things are necessary 
for the successful operation of systems of 
this class: the current impressed on the 
ringing mechanism must be of constant 
frequeney and of approximately uniform 
potential. When we look back on carly 
telephonic conditions, we see that these 
things were not available. How could we 
expect to deliver a current of constant 
frequency and potentials to our bells when 


Fig. 2.—METALLIC CIRCUIT HARMONIC 


cause the swing to vibrate with considera- 
ble amplitude. If the pushes are applied 
at intervals not corresponding to the nat- 
ural period of vibration of the swing, 
many of them tend to retard rather than 
help its vibrations, so that a useless bump- 
ing results, producing but little motion.” 
_ The first harmonic selective party-line 
svstem was that invented by J. B. Cur- 
rier and patented by him in 1881, and 
used for several years by the New England 
Bell Telephone Company. In this svstem 
the electromagnets with their armatures, 
which in this case contained the bell 
tapper, were arranged in series in the line 
the same as in the Edison harmonic tele- 
“+ Abstract of a paper read before the Pittsburg section 


of the American Institute of Electrical Engineers 
March 13, 1006, 
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we had bad lines, no storage batteries, no 
ringing machines, and if we had had this 
apparatus we could not have had the splen- 
did sources of electric power at present 
available to operate them with. What 
has really made possible the use of har- 
monic party-line systems has been the in- 
troduction in the last few years of modern 
engineering methods into the telephone 
business. 

Early telephone experts never expected 
that the time would come when each tele- 
phone subscriber would be provided with 
an individual metallic circuit, conse- 
quently a large amount of work was done 
by them along the lines of developing 
I myself re- 
in the early 


selective party-line systems. 
member that in St. Louis, 
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eighties, a system which employed the 
“step-by-step” mechanism was used, and 
as high as sixteen parties were rung select- 
ively on one line; this was known as the 
“Bliss” system. 

If a committee of telephone engineers 
were asked to decide the question as to 
what things were most desirable in a party- 
line svstem, their report would be as fol- 
lows: No earth connections, no relays, no 
adjustable springs or weights, no step-by- 
step mechanisms, and that the ringing of 
the bells should not be appreciably affected 
by the capacity or resistance of the line. 
= The only way that such a specification 
could be satisfied would be to have bells 
whose operation depends upon mechanical 
tuning. 

In order to bring out clearly the ad- 
vantages of a system using clean metallic 
circuits as compared with those using 
earth connections, it will be necessary to 
describe briefly the latter. 

Referring to Fig. 1, we have repre- 
sented a subscriber’s telephone line con- 
sisting of wires L-1 and L-2. Connected 
to earth from the L-1 line are the bells 
R-1 and R-2; connected to earth from the 
J.-2 line are the bells R-3 and R-4; bells 
R-1 and R-3 are responsive to pulsating 
currents of positive sign, and bells R-2 and 
R-4 to pulsating currents of negative sign. 
Generator G-1 furnishes pulsating current 
of positive sign and generator G-2 pulsat- 
ing current of negative sign. The switches 
K-1, K-2, K-3°and K-4 are provided at 
the central office for connecting current 
of the proper kind to line. 

When we consider a svstem such as that 
illustrated in Fig. 1, we find that the 
following objections are present: on ac- 
count of the presence of earth connec- 
tions at the substations, the lines are sus- 
ceptible to bad inductive disturbances, due 
to electric railway, alternating power and 
lighting circuits and telegraph. It is ap- 
parent that, in order that subscribers 
be rung selectively, each bell be con- 
nected to the proper side of line. In 
other words, the operator, when she wishes 
to ring stations 1 and 2, projects cither 
positive or negative pulsating current on 
to the L-1 half of the metallic circuit, 
and when she wishes to call station 3 or 
4 she connects plus or minus current to 
the L-2 side of the line. 

Now, if a line be transposed, say, at 
T, to prevent inductive troubles, or if 
the wire chief at the central office hap- 
pens to get a jumper reversed in the proc- 
ess of making a cross-connection on the 
distributing frames, the currents sent out 
would go to the wrong side of the line, 
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and a wrong subscriber be called, thus 
causing endless trouble. ‘This class of 
faults is constantly occurring to my knowl- 
edge. 

In installing telephones in a system 
such as Fig. 1, the installer is always 
obliged to locate accurately: the proper 
side of the line before connecting it to 
the telephone, which operation entails ex- 
pense and chances for mistakes. When 
an operator in this system rings a sub- 
scriber, say, No. 4, with the minus pul- 
sating current, and during the process of 
ringing the subscriber removes his re- 
ceiver from the telephone hook, part of 
the current is carried over to the other 
half of the line and the bell connected 
to it which responds to like current 
(No. 2) will consequently give a false 
ring. 

Now we come to the description of a 
modern harmonic selective system. Re- 
ferring to Fig. 2, L-1 and L-2 represent 
the two sides of a metallic circuit telephone 
line. R-1, R-2, R-3 and R-4 are me- 
chanically tuned telephone bells, each hav- 
ing connected in series with it a one- 
microfarad condenser across the line. 
G-1, G-2, G-3 and G-4 are generators 
designed to ring them. K-1, K-2, K-3 
and K-4 are switches used by the oper- 
ator for connecting the currents of proper 
frequency to line. It is evident that no 
transposition of the line at any point 
or of the terminals of the instruments can 
effect the operation of this kind of a sys- 
tem, and inasmuch as each bell responds 
to an entirely different current, no “cross- 
rings” can be produced by the removal of 
the receiver during the process of ring- 
ing. It is also evident that when tele- 
phones are being installed they can be 
connected to the line without care or refer- 
ence to polarity, in the same manner that 
incandescent lamps are connected to a 
lighting circuit. . 

Two of the first problems that present 
themselves in designing a harmonic party- 
line system are the selection of currents 
of proper frequencies and voltages and the 
method of producing the same. Elisha 
Gray found during his experiments with 
harmonic telegraph, that frequencies which 
were related in a ratio of one, three, 
five, seven and nine produced the least 
interference. It is evident that to 
produce currents whose frequencies are 
related in the above manner, it would 
be necessary, 1f one driving motor were 
used, to use belted or geared transmission 
which is not desirable. It was found that 
currents whose frequencies were related 
in a ratio of one, two, three and four 
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were sufficiently non-interfering for com- 
mercial purposes. Currents or frequencies 
of 2,000 4,000, 6,000 and 8,000 were 
finally adopted and were generated by a 
set which consisted of a motor direct- 
connected to two, four, six and eight-pole 
generators, the whole outfit running at 
a speed of 1,000 revolutions per minute. 
It was found by experiment that high-fre- 
quency bells required more power to oper- 
ate them than the low-frequency ones, and . 
consequently it was found necessary to 
step up the voltages of the generators as 
the frequency increased. The voltages 
which were finally found to be the best 
were for sixteen and two-thirds cycles, 
sixty volts; for thirty-three and one-third 
cycles, 100 volts; for fifty cycles, 135 
volts; and for sixty-six and two-thirds 
cycles, 180 volts. These harmonic ring- 
ing sets are provided with a governor, 
by means of which the speed of the motor 
is kept constant regardless of the varia- 
tions of voltage in the power circuit. 

We now come to the design of the har- 
monic bell itself. The following points 
are essential to a successful harmonic 
ringer: its armature must be in perfect 
tune with the current designed to operate 
it; it must remain in tune, after once 
leaving the factory, indefinitely; it must 
be interchangeable with the ordinary 
single-party telephone ringer, for the rea- 
son that a great many of the operating 
companies find it necessary to change 
over their old to the new system; it is 
desirable that the general appearance of 
the ringer after being installed be the 
same as that of the ordinary single-party 
ringer, it being sometimes desirable that 
the telephone users be in ignorance of 
whether other subscribers are using party 
or single-line service. 

It is a well-known fact that a device in 
tune with the energizing force is many 
times more efficient than one which is not. 
In working with these absolutely tuned 
bells I have found that they can be con- 
structed to give any desired degree of 
sensitiveness. 

While the motor-generator ringing ma- 
chines previously described serve their 
purpose, they necessarily limit the use 
of the harmonic system of ringing to such 
exchanges as can obtain the necessary 
electric current for their operation. These 
machines are furthermore expensive in 
first cost, also in operation and mainte- 
nance, when compared to the cost of a 
telephone switchboard and the cost of cur- 
rent required to operate it. Thus many 
smal] exchanges have been prevented from 
installing the harmonic system, and a big 
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demand created for a simple and inex- 
pensive method of producing the harmonic 
currents without the necessity of special 
power circuits and without a big current 
consumption. The harmonic converter is 
a result of this demand. It is made up 
of four separate units, each consisting of 
a pole-changing vibrator, a transformer 
adapted to the frequency of its associated 
vibrator and designed to give the proper 
voltage in its secondary winding for the 
operation of the harmonic ringers pre- 
viously described, and a condenser also 
suitably proportioned to the electrical con- 
ditions of the circuits. These units are 
shown with their connecting wiring in 
Fig. 3. It will be seen that the vibrators 
V-1, V-2, V-3 and V-4 have electromag- 
nets T operating armatures P similar to 
the action of an ordinary electric house 
bell. Upon these armatures are mounted 
two springs, m and n, which are connected 
to the terminals of a source of direct-cur- 
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Fic. 3.—CoONNECTION OF HARMONIC VIBRATOR. 


rent supply. Four contacts are arranged, 
two on either side of the springs, so that 
when the armature is drawn up the cur- 
rent will be allowed to flow through the 
primary winding T P of the transformer, 
and when the armature swings back these 
latter contacts are cleared and the other 
two contacts are made, causing current 
to flow in opposite direction through the 
same primary winding. ‘The condenser 
C, which is placed across the primary 
winding of the transformer, takes up the 
discharges from the coil and prevents 
sparking at the vibrator contacts. It 
also assists in rendering the alternating 
effect in the primary winding more uni- 
form and efficient. One of the secondary 
terminals on each of the transformers is 
connected to a common conductor, and to- 
gether with conductors from the other 
four free terminals, serve to carry the four 
frequency-ringing currents to the switch- 
board. 

Unlike the direct-connected motor-driv- 
en miultifrequency generator, the sepa- 
rate units of the harmonic converter allow 
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the use of the most desirable frequencies 
for non-interference in ringing. An inci- 
dental advantage in the use of separate 
units for each frequency is that each vi- 
brator will continue to operate perfectly, 
even though one or more of the other 
converters or associated apparatus are dis- 
abled. 

The vibrator or pole-changing mechan- 
ism of the harmonic converter is made 
with massive parts rigidly put together, 
so that the continual vibration of the 
armature will not work them loose. The 
armature itself is made from one piece 
of tempered steel cut away at its upper 
part so as to form a thin spring portion 
as shown at X in Fig. 3. This construc- 
tion obviates the use of rivets, and gives 
a solid portion of the metal at it top 
which can be rigidly held in the vibrator 
frame. The reduced portion of the arma- 
ture is made rather long, so as to give 
a free and easy armature movement and 
an indefinite life to the spring. At the 
lower end of the armature is attached 
an adjusting weight which is used to 
get the final tuning of the mechanism 
to the proper frequency. These weights 
can be raised and lowered during 
the process of tuning, and securely 
clamped in place at the proper position. 
The main difference in the rate of vibra- 
tion of the armature is obtained, how- 
ever, by making its reduced or spring por- 
tion of different thicknesses, the high- 
est frequency having the thicker spring. 
Vibrators constructed on these lines do not 
vary perceptibly from a uniform rate of 
vibration, even with great changes in the 
voltage of the operating circuit. The only 
noticeable effect is the variation in the 
amplitude of movement, but this has not 
been found a serious obstacle when opera- 
ting within the limits of the voltages usu- 
ally met with in practice, a change of 
thirty to forty per cent in the case of 
storage batteries. A governing mechan- 
ism is therefore unnecessary, as the proper 
frequency is always maintained. 

The transformers used in the harmonic 
converter are built after the pattern of 
those used in electric lighting, with a very 
efficiently closed magnet circuit. The 
amount of iron as well as the design of 
the windings are varied to suit the fre- 
quency and voltage required at the sec- 
ondary terminals, the lowest frequency 
having the greatest amount of iron and 
the smallest voltage. 

The first experiments on the harmonic 
converter were directed towards reducing 
the number of contact points in the vibra- 
tors, and the most promising scheme de- 
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veloped was the use of a double primary 
transformer with a vibrator having two 
contacts, arranged one on either side of 
the armature, and so connected as to cause 
current to flow, first in one primary coil 
of the transformer and then in the other 
coil but in an opposite direction. Thus 
an alternating current was produced in 
the secondary winding. Condensers were 
placed across each of the primary wind- 
ings of the transformers to reduce spark- 
ing at the contacts and assist in the circuit 
action. It was found, however, that the 
use of two primaries greatly reduces the 
efficiency of the transformers, giving less 
output and a greater no-load or exciting 
current than when one primary is used. 
Also the breaking of the current at one 
vibrator contact, which necessarily has a 
comparatively small amount of move- 
ment, limits the output of the machine as 
well as restricts its use to low-voltage 
primary circuits. 7 

A multiple break and a complete re- 
versal of the current in the vibrator, as 
shown in the perfected harmonic con- 
verter, were thus found necessary to cor- 
rect these evils. The breaking of the cur- 
rent at the two contact points simulta- 
neously not only reduces the voltage at each 
break to one-half that of the primary 
source, but doubles the distance of contact 
opening in the circuit, thereby allowing 
the harmonic converter to be operated 
from the higher voltage primary power 
circuits. i 

It has been found in practice that the 
various frequencies used in the harmonic 
system of party-line ringing, when pro- 
duced by properly designed alternating- 
current generators, give no noise in the 
talking circuits or inductive disturbances 
in the lines when ringing. This is probably 
due to the character of the alternating 
current, which has a curve approaching 
that of a true sine wave. The use of a 
transformer and condenser in a harmonic 
converter tends to smooth out the current 7 
curves produced by the pole-changing 
vibrators so that the quiet effect of the 
sine waves is obtained. 

Another and more important problem 
presented itself when operating the har- 
monic converter from a storage battery 
of a common battery exchange, as the 
rapidly recurring changes in potential, 
due to the action of the vibrators, is 
sufficiently strong to make the entire talk- 
ing system noisy. When the exchange 
battery is of large size and the taps for 
the harmonic converter are taken directly 
off its bus-bars, this noise is only slightly 
perceptible. But any disturbances of 
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this nature are not to be tolerated in a 
modern exchange installation, so that 
efficient means had to be produced to 
entirely overcome this defect. The use of 
a retardation coil of sufficient impedance 
to kill the noise in the talking circuits 
cuts down the efficiency of the harmonic 
converter to such an extent that its output 
is not great enough to ring the bells of 
the party-line system. However, a device 
was produced as shown in the diagram, 
Fig. 3, which allows the use of a very 
high impedance coil and still retains the 
full efficiency of the harmonic converter. 
This retardation coil is placed in the sup- 
ply or feed wire between the main ex- 
change battery B-1 and the harmonic con- 
verter, and between them is bridged or 
floated an auxiliary battery B-2. Like 
poles of this battery and the main ex- 
change battery are connected to the same 
wires, so that the auxiliary battery is 
kept constantly charged, and in fact, 
called upon for no discharge except when 
the electromotive force, due to the main 
battery, is choked down and prevented 
from providing a peak current, the de- 
ficiency being then momentarily supplied 
for each wave by the auxiliary battery. In 
fact, the auxiliary battery may be called 
an equalizer, since it really takes up and 
absorbs the noisy back surgings, which 
would otherwise produce a disturbance in 
the entire common battery system. This 
auxiliary source of current supply can be 
a small storage battery, or even electro- 
lytic cells, but in practice ordinary dry 
cells have served the purpose. 

The power consumption and actual re- 
sults obtained in practice from harmonic 
converters with  fifty-five-watt trans- 
formers will serve as an example of the 
possibilities of this picce of apparatus. 
With a twenty-two-volt source of current, 
it requires less than 0.58 watt to operate 
the four vibrators, while with the pri- 
maries of the transformers connected, this 
consumption is increased to about six and 
one-half watts. The latter figure repre- 
sents the total no-load power required 
when the harmonic converter is connected 
for regular exchange service. This ma- 
chine will furnish power to ring simulta- 
neously over fifty fully loaded lines of four 
bells each, and while an excessive load, 
it yet remains in the safe limits of opera- 
ting. Such a machine will do easily all 
of the ringing of an exchange of 6,400 
lines. 

When no direct-current source of power 
is available, primary batteries can be suc- 
cessfully used for operating the harmonic 
converter. In the case of small exchanges, 
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dry cells are used to a large extent. In 
any event, it 1s desirable to have the pri- 
maries of the four transformers normally 
disconnected from the vibrators so that 
the no-load current will be at a minimum. 
This is done by means of a magnetically 
operated switch or relay, which is in turn 
operated by contacts on the ringing keys. 
As previously stated, the total no-load 
power consumed is then less than 0.58 
watt—the energy required for keeping the 
vibrators in motion. With small exchanges 
this no-load current can be eliminated by 
allowing the vibrators to remain at rest 
excepting when actually required for ring- 
ing. In this case, the relay switch just 
mentioned is made to complete the power 
circuit to the vibrators and set them in 
motion each time a ringing key is operated. 
The armatures of the vibrators are brought 
into full motion with practically no time- 
loss and with no effect whatever on any 
but the ringer which it is desired to 
actuate. 

All of these methods of operating the 
harmonic converter have been in actual 
use in a large number of exchanges for 
a sufficient length of time to conclusively 
prove the extreme reliability and great 
economy of this method of producing har- 
monic ringing currents, 


The Report of the Westinghouse Elec- 
tric and Manufacturing Company. 
The report of the board of directors to 

the stockholders of the Westinghouse Elec- 

tric and Manufacturing Company, Pitts- 
burg, Pa., for the six years ending March 

31, 1906, was presented at the meeting 

held on July 25. . 

The company’s foreign interests are in- 
cluded in the following enterprises: 

The British Westinghouse Electric and 
Manufacturing Company, Limited, Lon- 
don, England. 

Société Anonyme Westinghouse, Paris, 
covering France, Spain, Portugal, Italy, 
Belgium, Switzerland and Holland and 
their dependencies. 

Westinghouse  Electricitiits 
gesellschaft, Berlin, for Germany. 

Westinghouse Electric Company, Lim- 
ited, London, of which all shares are 
owned by the company and has all terri- 
tory not covered by the companies named. 

The Société Westinghouse Electrique 
de Russie has been organized (under 
French laws) to purchase an electrical 
works in Russia, and these have been de- 
veloped by the Society Anonyme Westing- 
house, of St. Petersburg (the Russian 
Brake Company) to undertake extensive 
work in Russia. 


Actien- 
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During the period from March 31, 
1900, to March 31, 1906, the East Pitts- 
burg works were twice increased in size 
and capacity; in 1901-2 by extensions 
yielding 653,711 square feet of additional 
floor space. The six-story general office 
building was also erected in 1901, realiz- 
ing a further large area of floor space in 
the works as additional manufacturing 
space. 

In 1904-5 these works were again en- 
larged by the building known as the east 
machine shop, with floor area of 694,943 
square feet; also 45,980 square feet addi- 
tional area, all commanded with power- 
ful electric cranes, in a building connect- 
ing this shop with other works buildings. 
These additions gave the East Pittsburg 
works nearly four times the original floor 
space. | 

The Cleveland (Walker) works were 
changed in 1904 into an iron foundry, ad- 
mirably equipped, and since then used 
for the more important foundry work. 

The rapid growth of the business is 
now quite fully occupying the facilities 
of both the Cleveland and Allegheny 
foundries. 

The Newark works were completely re- 
built since 1902, and additions were made 
providing a total floor space of 185,000 
square feet. | 

All these additions to the works in East 
Pittsburg, Cleveland and Newark are now 
fully equipped with machinery and are 
prepared to care for the large business 
now being done, as well as for a reason- 
able growth. Especial attention has been 
given to provide adequate facilities for 
taking care of the rapidly growing and 
important business in turbo-generators, as 
well as the building of electric locomo- 
tives of all sizes and types, both for 
special and regular railroad service. 

Following is the total number of em- 
ployés, exclusive of the selling organiza- 
tion, at the close of each of the past six 
fiscal years: 1901, 7,971; 1902, 9,305; 
1903, 11,269; 1904, 10,622; 1905, 11,894; 
1906, 14,705. 

During the past year a line of railway 
between East Pittsburg and Trafford 
City was completely equipped by this 
company with the latest type of catenary 
suspension trolley line for high-tension 
alternating-current transmission, and is 
being used in testing single-phase electric 
locomotives manufactured. This railway 
is also fitted with the third-rail and ade- 
quate substations for testing locomotives 
using direct current, thus affording com- 
plete facilities for thoroughly testing un- 
der service conditions this important and 
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rapidly increasing part of the product of 
the works. 

To provide for the rapidly increasing 
business of the Sawyer-Man Electric 
Company, demanding larger quarters, a 
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dition to the main factory of the Bryant 
and Perkins companies, in Bridgeport, 
Ct., is rapidly nearing completion. 

The single-phase system developed by 
B. G. Lamme, chief engineer of the com- 


GENERAL BALANCE SHEET, MARCH 31, 1906. 


ASSETS: 


PROPERTY AND PLANTS: 


Factory plants at East Pittsburg and Allegheny, Pa., and: 


Newark, N. J., 


including real estate, buildings, 
chinery and equipment................. 


eee ese et ee ewe we ew 


ma- 
$10,630.177.14 


Other real estate, including property in Garrison place. 


Pittsburg, under agreement for sale at $500,000. Book 
value. S10 TI Secr rrene datea A E EE EEEREN cus 448.177.73 
$11,078.354.87 
QUICK ASSETS: 

Cash urene te ctoedareetd pebaw as ed ined ates oe eene -- $6,938,899.88 
Subscriptions to five per cent Convertible Sinking Fund 

‘Bonds, due in April, May and June, 1906............. 2,031,817.00 
Accounts and Bills Receivable. .............. ccc eee eee 7,414,600.58 
Interest and Dividends Accrued, not due............... 93,102.46 
Raw Materials and Supplies at purchase prices and Fin- 

ished Parts and Completed Apparatus and Work in 

Progress, at factory COStS.......... ccc ce ee eee eee 10,836 ,994.06 


Completed Apparatus on Consignment at District Sales 


Offices and other places, for resale, at factory costs..... 


INVESTMENTS: 


1,046,498.82 
28,361,912.80 


Stocks and Bonds of Subsidiary American Companies— 
Manufacturing Companies of which over ninety-five per 
cent of the entire Capital Stock issued and all Bonds 


are owned by this company. 


Par Value, $7,210,900.00.. 


5,191,146.93 


Stocks and Bonds of Foreign Companies—operating manu- 
facturing plants in Canada, England, France and Rus- 
sia and selling companies with valuable patent rights 
in Germany, China, Japan and other foreign countries. 
Par Value (pounds, francs, marks and roubles) approxi- 


mately $13.750,678.95..................8. 


. «8 © ee we we te we we ew 


10,661,541.79 


Stocks and Bonds of Lackawanna & Wyoming Valley 


Rapid Transit Company................ 
Miscellaneous Securities.................. 


OTHER ASSETS: 


eee >se Be He Be Be 


6,300,000.00 
434,501.36 
-———— 22,587,190.08 


Charters, Franchises, Patents, Office Furniture and Fix- 
tures at Factory Plants and District Sales Offices, Insur- 


ance and Taxes paid in advance, etc... 


Total Assets............... 


eee seos e se @ wo o’ 


7,034,537.22 
$69,061,994.97 


LIABILITIES: 

CAPITAL STOCK: 

Preferred cit 26825 suet E Oe ew ee ees OO Sa ee ee eee $3.998,700.00 

ASSONUING < oi 254 so 8 we oe Seis Rea ale meee 560k Moats eee 20,996,350.00 

NODA SSONING «st. doses Bees eles E ee ei tewa te 3.650.00 

——_-———————-. $24,998 700.00 

FUNDED DERT: 

‘Convertible Sinking Fund five per cent Gold Bonds...... $15,000.000.00 


Debenture Certificates..................0.. 


COLLATERAL NOTES: 


CURRENT LIABILITIES: 


Bills Payable to be retired at maturity.... 
Debenture Certificates—to be retired July 1, 1906....... 
Accounts Payable: ccivceiei cata oeen eames 
Interest Accrued, not due................ 


*PROFIT AND LoSS—SURPLUS: 


Total Liabilities........... 


Nore—This com 


eenteteeotes eee ses e @ 


2,500,000.00 
17.500,000.00 
6,000,000.00 


$7,157,000.00 

100.000.00 

1,482.819.55 

282,833.34 
9,022,652.89 


11,540,642.08 
$69 061,994.97 


ny has a contingent liability. as guarantor. of 8850.000 bonds of the Walker com- 


pany dne 1916 secured by mortgage on the property and plant of the Walker Foundry Company, Cleveland, Ohio. 
*Subject to dividend declared March 21, 1906, payable April 10, 1906 


plot of ground was recently purchased in 
Watsessing, N. J., on which entirely fire- 
proof buildings containing 206,700 square 
feet of floor space are being erected. 
These buildings will be equipped with the 
most modern appliances for the manufac- 
ture of incandescent lamps. A large ad- 


pany, has for more than a year been in 
successful operation on a number of im- 
portant interurban roads. It has been 
adopted by the New York, New Haven & 
Hartford Railroad for the operation of 
trains on its main line from New York 
city to Stamford, Ct. This contract is 
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how in process of execution. Two other 
important railroads have placed contracts, 
namely: the Grand Trunk Railway, of 
Canada, for the electrification of the Sar- 
nia tunnel, and the Spokane& Inland Rail- 
way, of the state of Washington, for the 
complete operation of its lines by this 
svstem. 

The following data show the sales of 
the company for the fiscal years 1900-1901 
to 1905-1906, both inclusive: April 1, 
1900, to March 31, 1901, $12,516,071.86 ; 
April 1, 1901, to March 31, 1902, $17,- 
927,339.43; April 1, 1902, to March 31, 
1903, $19,571,294.91; April 1, 1903, to 
March 31, 1904, $18,569,614.21; April 1, 
1904, to March 31, 1905, $16,570,717.13; 
April 1, 1905, to March 31, 1906, $24,- 
939,602.35. 

For the first five months of the present 
calendar year the sales have averaged 
above $2,850,000 per month, which, if 
maintained, as from present indications 
we may reasonably expect, will make a 
total for the year of above $34,000,000. 

The above statement of sales does not 
include the sales of the subsidiary com- 
panies, the Bryant and Perkins companies, 
the Sawyer-Man Electrice Company and 
the R. D. Nuttall Company, which fé the 
fiscal vear 1905-1906 amounted to about 
$3,500,000. All of these subsidiary com- 
panies show large increases for the current 
fiseal year. 

It is of interest to note the growth of 
the sales department in connection with 
the foregoing table, as follows: number of 
employés—April 1, 1900, 124; April 1, 
1901, 150; April 1, 1902, 192; April 1, 
1903, 243; April 1, 1904, 294; April 1, 
1905, 391; April 1, 1906, 429. 

The sales of railway motors during the 
past year have increased fifty-one per cent 
over any previous year in the company’s 
history. The sales of electropneumatic 
unit-switech system of multiple control 
have continued large, showing an increase 
of upwards of sixty per cent over any 
previous vear. 

The central station business, including 
long-distance transmission plants, has 
been characterized by the more general use 
of steam-turbine directlv-driven genera- 
tors. The business in turbine-driven gen- 
erators has been very large and is con- 
stantly on the increase. 

The industrial and power department, 
which directs the sales of apparatus for 
industrial application, inmeluding machine 
shops, mills, mining motors and gen- 
erators for resale, has shown an increase 
during the vear 1905-1906 of forty-six 
per cent over the best previous vear, and 
for the early months of the current fiscal 


vear the sales have been on a basis very 
largely in excess of last year’s increase. 
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Values of Ties of Different Ma- 

terials. 

In Bulletin No. 75 of the American 
Railway Engineering and Maintenance of 
Way Association W. C. Cushing, chief en- 
gineer of maintenance of way, Pennsyl- 
vania lines west of Pittsburg, southwest 
system, gives a series of tables showing the 
cost delivered which a white oak tie, last- 
ing ten years, must reach before it will 
be economical to use other kinds of tie; 
how long ties of different materials must 
last in order to be as economical as white 
oak costing seventy cents and lasting ten 
vears ; and the first cost which can be paid 
for different kinds of ties in order to be 
as economical as white oak costing seventy 
cents and lasting ten years. Mr. Cushing 
states that some of the data used are costs 
established from actual practice and from 
reliable information given, while in other 
cases assumptions have been made from 
the best information available, and from 
these apparently trustworthy premises the 
following deductions have been made. 

With white oak ties costing seventy 
cents delivered on the railroads, it is eco- 
nomical at the present time to buy in- 
ferior woods at a price not to exceed fifty 
cents, have them treated with zine-chlo- 
ride or zine-tannin, lay them in the tracks 
without the use of tie-plates (except where 
it is necessary to use them on oak ties), 
and use a standard railroad spike. A life 
of ten or eleven years has been found to 
be a maximum for such ties without the 
use of tie-plates and better fastenings, 
and if the life of ten years is not at- 
tained, there will be that much loss to the 
company. 

When a white oak tie reaches a cost of 
eighty-six cents or eighty-seven cents de- 
livered on the railroad, it will be eco- 
nomical to use the zinc-creosote process, 
or straight creosote costing thirty cents, 
if the tie costs forty-six cents delivered 
on the railroad and will last sixteen years; 
or, it will be economical to use straight 
creosoting, costing eighty-five cents for 
treatment, if the tie can be made to last 
thirty years, which is French practice, be- 
fore the oak tie reaches a cost of eighty 
cents delivered on the railroad. In both 
of these cases it is assumed that tie-plates, 
wood screws and helical linings are used 
because ties can not be made to last more 
than ten or twelve years without the use 
of proper fastenings; since, otherwise, the 
tie will be destroyed by mechanical wear. 
It is necessary, therefore, to use improved 
fastenings when we expect to obtain a life 
of ties greater than ten or eleven years. 

- It will also be economical to use a steel 
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tie costing $1.75 delivered, if it will last 
twenty years. 

When the white oak tie reaches a cost 
of ninety cents delivered on the railroad, 
it will be economical to use either ties of 
inferior woods treated with zinc-tannin if 
a life of fourteen years can be obtained, 
the improved fastenings being used; or a 
concrete tie costing $1.50 if it will last 
twenty years. l 

When the price of white oak ties reaches 
$1 it will be economical to use a steel tie 
costing $2.50 if it will last thirty years, 
a concrete tie costing $2.25 if it will last 
thirty years, or an inferior wood tie treated 
with zinc-chloride if a life of twelve years 
can be obtained. 

With ties of inferior woods costing forty- 
six cents delivered on the railroad we 
must obtain a life of from eighteen to 
twenty years, whether treated with zinc- 
chloride, zinc-tannin or zinc-creosote, to 
make them as economical as white oak 
ties costing seventy cents. It is assumed, 
of course, that they must have the most 
approved fastenings in order to attain an 
aye as great as that. 

With inferior woods costing forty-six 
cents delivered on the railroad, and if the 
creosoting costs thirty cents, it will be nec- 
essary for us to obtain a hfe of twenty- 
one vears in order to make them as eco- 
nomical as white oak ties costing seventy 
cents delivered. 

With inferior wood ties costing forty-six 
cents delivered,and with the creosote treat- 
ment costing eighty-five cents as in French 
practice, it will be necessary for us to 
obtain a life of thirty-six years from the 
ties in order to make them as economical 
as white oak ties costing seventy cents de- 
livered. 

With steel ties costing $1.75 each deliv- 
ered, it will be necessary for us to obtain 
a life of twenty-eight and one-half years 
in order to have them as economical as 
white oak ties costing seventy cents de- 
livered. This price is a little less than 
the cost of the Buhrer steel ties in the 
tracks at Emsworth. 

With concrete ties costing $1.50 each de- 
livered, it will be necessary for them to last 
twenty-eight years before they will be as 
economical as the white oak ties costing 
seventy cents delivered. 

With steel ties costing $2.50 delivered 
and concrete ties costing $2.25 delivered, 
which are approximately the prices of the 
Seitz steel tie and the Buhrer concrete 
tie, in the tracks at Emsworth, it is nec- 
essary for them to last over fifty years 
each in order to make them as economical 
as the white oak ties costing seventy cents 
delivered. 
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In order to make treated inferior woods 
as economical as white oak costing seventy 
cents delivered, when the treated ties are 
equipped with proper fastenings in order 
to make them last as long as has been 
found practicable by experience, we can 
only afford to pay for the tics delivered 
on the railroad, ten cents each when treat- 
ed with zine-chloride; twenty cents each 
when treated with zine-tannin, or creo- 
soted at thirty cents; twenty-three cents 
each when treated with zine-creosote, and 
twenty-nine cents each when creosoted in 
accordance with French practice. 

In order to make them as economical as 
white oak ties costing seventy cents de- 
livered, we can only afford to pay $1.48 
each for steel ties which last twenty years, 
and $1.79 cach when lasting thirty years. 

In order to make them as economical 
as white oak ties costing seventy cents de- 
livered, we can only afford to pay as first 
cost of concrete ties delivered, $1.15 each 
if they last twenty years, and $1.57 each 
if they last thirty years. 

We know nothing about the life of con- 
crete ties, and it 1s at least very desirable 
to experiment with them for yard and 
side tracks, even though we do not use 
them in the main tracks, because thev 
might lie undisturbed in yard tracks for 
many more years than they wonld in main 
tracks. | 

When white oak ties are costing seventy 
cents delivered (about present prices), we 
can afford to buy inferior oak and other 
hard woods at forty-five cents to fifty cents 
(present prices), and have them treated 
with the zine-tannin or zine-chloride proc- 
esses, and oniy use common spike fasten- 
ings.— Railway Age. 


Wireless Apparatus to Prevent 
Collisions at Sea. 

Consul J. I. Brittain, of Kehl, reports 
that a Berlin engineer has applied for a 
patent for an invention to avoid collisions 
between vessels at sea. By the inventor's 
system vessels are supplied with special 
wireless telegraphic apparatus which acts 
over a short circuit, even as short a dis- 
tance as half a mile. As soon as a vessel 
enters within a certain distance of another 
vessel, this telegraphic apparatus acts au- 
tomatically in such a manner as to close 
the steam tube to the serew on each ves- 
sel. The machinery is thus instantly 
checked, and the steamers have time to re- 
verse the engines or reduce speed. In this 
manner accidents can be prevented. ‘The 
apparatus is for use in, fogs and other 
heavy weather. 
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The Electric Car Equipment of the Long Island Railroad. 


The design of the car equipment of the 
Long Island Railroad is based upon a care- 
ful study of the traffic conditions as they 
were outlined by the railroad officials at 
the commencement of the undertaking, 
calling for trains with the number of cars 
varying from two to six per train at dif- 
ferent hours of the day, in regular opera- 
tion, while heavy excursion travel to the 
- beaches and race-tracks would occasionally 
require trains of ten or twelve cars. Some 
of the service is express and some local. 
It was deemed of the greatest importance 
to provide a single type of equipment that 
should be uniformly available for all the 
varying conditions of train service. 


The proposed local service on the At- 
lantic avenue division involved making 
stops at an average of about 1.6 miles. 
The express service originally contem- 
plated between Flatbush avenue station 
and Jamaica provided for only one inter- 
mediate stop in the 9.63 miles between 
them. On the Rockaway Beach division, 


a local train making all stops between. 


Flatbush avenue and Rockaway Park 
would average one stop every 0.99 mile, 
while an express run to Rockaway Park 


By W. N. Smith. 


involved a run seven miles in length at 
the highest practicable speed. 

These runs called for a schedule speed 
including stops of about twenty-five miles 
per hour for local trains on the Atlantic 
avenue division, and about thirty and one- 
half miles per hour for the express trains. 
Upon the Rockaway Beach division, with 
relatively more frequent stops, the local 
run called for a schedule speed of about 
twenty miles per hour, while the express 
run, with seven stops in the 15.88 miles, 
called for about twenty-five miles per hour. 
The average length of stop was usually as- 
sumed at thirty seconds. 

The fact that the Atlantic avenue divi- 
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STEEL MotTor-Car, Lona ISLAND RAILROAD. 


sion is partly in a subway, and the need 
for interchangeability with the rolling 
stock of the Interborough Rapid Transit 
subway, has much to do with the design of 
the cars. The complete success of the 
first all-steel passenger cars ever built, and 
which were designed by George Gibbs for 
the New York subway, led him, in his 
capacity as chief engineer of the Long 
Island Railroad electric conversion, to ad- 
vocate their use on this road as well. To 
the Interborough Rapid Transit Company 


s ~~ » + r 
, kern i = 
E ree Ls Ga 
gees pay ac ee a i i 
ee ow ees : 
so ne “a Y vas ~ EERTE S - - 
A . - 


and the Long Island Railroad Company 
belong, therefore, the distinction of being 
the first railroads in the world to adopt 
this radical departure in car construction, 
thus insuring to the public complete im- 
munity from the danger of fire in cars 
equipped with apparatus carrying power- 
ful electric currents. The incidental ad- 
vantages of these steel over wooden cars 
in superior strength and durability are, of 
course, likewise of importance in insuring 
their adoption. As the Long Island Rail- 
road cars were obliged to meet very simi- 
lar conditions, both as to the physical na- 
ture of the route to be traversed and the 
class of travel to be handled, they were 
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built along practically the same lines as 
the above-mentioned steel cars for the 
New York subway. In fact, except for 
the steps, which are made necessary by 
the low platforms at stations in the sub- 
urban districts, the steel car bodies are 
practically identical with those designed 
for the New York subway. 

The principal dimensions of the stee 
car bodies are as follows: 


Length over body corner 


posts % in. 
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Length over buffers........ 51 ft. 2 in. 
Length over draw-bars...... 51 “ 4 K 
Width over side sills....... g8“ 6% “ 
Width over sheathing...... 8&8“ 7 s 
Width over eaves........... g8“ 8 ” 
Width over window sills.... 9 “ ys 
Width over platform floor.. 8 “ 10 as 


Height from under side of 
sill to top of plate....... 7“ 1 a 
Height from under side of 


centre sill to top of roof.. 8“ 9% “ 
Height from top of rail to 

under side of sill at truck 

centre (car light)........ 3“ 35% “ 
Height from top of rail to 

top of roof with car light. 12 “ y * 


The principal dimensions of the steel 
trailer-cars are the same as those for mo- 
tor-cars, and they may, if desired, be 
readily converted into motor-cars. 

Car Body Framing—While the con- 
formation of the car body is practically 
identical with the conventional type of 
steam railroad coach, the adoption of steel 
as the constructive material is responsible 
for some differences in the general designs 
of car framing that have been hitherto 
followed in wooden-car construction. 

The principal members of the car fra- 
ming are of the following rolled-steel 
shapes: 

Side sills, 5 by 3 by 34-inch angles. 

Centre sills, 6-inch I-beams, 17.25 pounds per 
foot. 

Body end sills, 3 by 2 and 4 by 2-inch angles. 

Body end posts, 2% by 2 by % and 2 by 1% 
by %4-inch angles. 

Compound side posts, 3 by 2 by 14-inch tees. 

- Single side posts, 3 by 3 by 14-inch tees. 

Side plates, 4%4 by 3 by 5-16-inch angles. 

Body end plates, 3 by 2 by % and 3 by 3 by 
14-inch angles. 

Platform sills, 4 by 3 by %-inch angles. 

Platform end sills, 6 by 314 by 14-inch angles. 

Belt rail, 444 by 2%-inch bulb angles. 

Carlines, 1% by 114 by 3-16-inch angles. 

Purlines, 14% by 1% by %-inch angles. 

Hood curve angles, 1% by 114-inch angles on 
top and 3 by 2 and 2 by 2-inch angles on 
end. 

Vestibule end bow, 3 by 3 by 5-16-inch angles. 

Cross truss, horizontal ties, 4 by 3 by 36-inch 
angles. 


Cross truss, diagonal brace, 4144 by 3 by 5- 16- 
inch angles. 


Bridging, 3% by 4%⁄2-inch plates. 

The draft gear comprises a spring draw- 
bar of the Van Dorn automatic type, sup- 
ported on a sector bar under the car plat- 
form, the radius bar being centred upon a 
pin set in a cast-steel auxiliary bolster 
bolted to the centre sills about two feet 
seven inches in advance of the body bol- 
ster. Reaching back from this pin to the 
body bolster, where it is fastened in a 
similar way, is a continuation of the ra- 
dius bar, the above-mentioned pin con- 
struction being designed to form a sort 
of knuckle in the radius bar, which can 
not be made long enough to reach all the 
way back to the body bolster because of the 
ninety-foot radius curve around which the 
cars are designed to run. At either side 
of the draw-bar, safety coupling chains 
have been provided, fitted with springs and 


ELECTRICAL REVIEW 


anchor forgings fastened to the anti-teles- 
coping plate under the platform end sill. 


To carry the weight of the radius bar, its 
outer end is carried in a sector guide di- 
rectly over the draw-bar proper, just back 


- of the draw-head. 
The buffer beams are of oak, faced with 


one-half-inch-by-six-inch steel plates.. 
The vestibules are of the Gibbs patent 
type with floors of steel plates. The ves- 


‘ tibule side doors are arranged to slide in 


pockets in the sides of the car, leaving the 
entire platform to the passengers. These 
doors close against pneumatic cushions 
so as to readily release the clothing of 
passengers if caught by the closing of the 
door. The device for operating the side 
doors consists of a series of bell cranks 
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and the above-mentioned control apparatus 
is then entirely exposed. 

The body end doors are of the double 
sliding type and are fitted with a door- 
coupling device that will hold them in any 
desired position to prevent them from 
closing when trains are rounding curves. 
The marker lamps, which are mounted on 
the hood over the vestibule platforms, are 
operated from inside of the vestibule by 
handles extending through the canopy 
sheathing. The handles are fitted at the 
lower end with discs carrying colored 
crystals that correspond to the color of the 
lenses on the four sides of the marker 
lamps. 

In the vestibule at the motor end of 
the car, just forward of the end door 
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and levers sò arranged that the movable 
parts are either overhead in the vestibule 
or entirely outside of it, leaving the entire 
interior of the vestibule clear. The side 
doors are operated by brakemen standing 
outside of the doors at the extreme end 
of the vestibule. Side steps are provided 
with plain wooden treads, the gangway 
being fitted with trap doors of three-six- 
teenths-inch sheet steel, to enable the use 
of the entire width of the vestibule when 
the side doors are closed. The vestibule 
floor and drop doors are covered with the 
Mason patent floor covering. The vesti- 
bule end door, when in the extreme open 
position, is folded over the master con- 
troller, the brake valve and all other ap- 
paratus in the motorman’s compartment. 
The upper half of this door is glazed, like 
the others. When this door is shut, and 
the side doors closed, the entire vestibule 
is available as a motorman’s compartment, 


pocket on the left-hand side E out- 
ward, is placed a swinging door, made 
convex, of pressed steel, so as to form a 
pocket to contain the auxiliary control 
switchboard panel. 

All motor-cars are equipped with pilots 
suspended from the platform buffers, and 
the vestibules are fitted with pantagraph 
safety gates and guard chains to prevent 
trainmen and passengers from falling be- 
tween the cars. The usual grab-handles 
are also fitted to the sides and ends of the 
vestibules. An air whistle is also pro- 
vided over each vestibule, with its op- 
erating valve situated conveniently to the 
control apparatus. Wooden paddles are 
carried in the vestibules of all cars, which 
are used to raise the contact shoes from 
the conductor rail when necessary. 

The side sheathing of the car consists 
of steel plates one-eighth inch thick, their 
lower edges being flush with the bottom 
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of the sill. The bulb angles which form 
the belt-rail and the window sills overlap 
this sheathing. The post covers between 
the windows are of special pressed steel, 
flanged out at their lower ends to fit over 
the belt-rail which runs along the entire 
length of the car body outside of the posts. 
The top ends of the post covers extend 
under the letterboard, which is a steel 
plate seven and one-sixteenth inches wide, 
running the entire length of the car, riv- 
eted to side plates. The letterboard in 
turn is overlapped by the eaves moulding 
as described above. In this manner the 
entire outside covering of the car is 
waterproofed by simply overlapping its 
component parts, avoiding all cracks into 
which the water can run by gravity. All 
joints between the side sheathing plates 
are covered with sheet-metal battens, laid 
on with thick red lead and secured by 
rivets. 

The flooring of the car body is of cor- 
rugated sheet iron, and is supported by 
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construction carried upon brackets riveted 
to the side posts. The cushions and seat 
backs are of rattan. The seating capacity 
of each car is fifty-two persons. Strap 
rails of polished mahogany are also pro- 
vided running along each side of the car 
in the clerestory, supported in bronze 
brackets. | 

The wainscoting is of steel, backed by 


asbestos “Ceilinite,” so as to make it con- 


duct heat less readily. 

The side windows are arranged to raise 
from the bottom and glass in all doors 
and windows is polished plate. The deck 
sash are arranged to secure ample ventila- 
tion without drafts, all being operated 
simultaneously by operating levers at both 
ends of the car. The sash are fitted with 
double thick chipped sheet glass. 3 

The side windows and the body end 
doors are provided with Pantasote cur- 
tains. The window sash are fitted with 
counterbalancing steel springs and sash 
locks and lifts of an improved type. All 
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trailer trucks being five feet six inches 
wheel base for thirty-inch wheels. The 
distance between truck centres is thirty- 
four feet. .The general dimensions of the 
motor truck are: 


Gauge of track.............. 
Distance between backs of 


4 ft. 8% in. 
wheel flanges.............. 4“ 6% 
Height of truck centre-plate 

above rail, car body loaded 

with 15,000 pounds........ 
Height of truck side bearings 

above rail, car body loaded 

with 15,000 pounds........ 
Wheel base.......:......-26: 6 “ 
Weight of truck complete 
- with two gears, but with- 

Out motorS........sssess.s 
Weight on centre-plate with 

car body loaded 
Weight of one motor on truck 

transom 3,500 
Torque of one motor on truck 

transom 3,000 “ 


The trailer trucks are of generally simi- 
lar type, but of five feet six inches wheel 
base, and somewhat lighter construction. 
The bolsters are of white oak, in three 
pieces, with iron plates placed between the 
timbers, securely bolted together with 


31% 


13,800 Ibs. 
30,885 “ 
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the longitudinal sills and the steel-plate 
bridging that is riveted across the space 
between the sills. The corrugated sheets 
are provided with metal clips which are 
riveted to the sheets at about ten-inch 
centres, to secure the “Monolith” plastic 
floor upon which, after being finished, the 
maple floor strips are laid with brass 
screws. This monolithic floor is abso- 
lutely fireproof and is laid on in the form 
of a cement, which, when set, has a smooth 
hard finish. — | 

The interior of the car is finished as 
follows: the window panels, end panels, 
and mouldings inside of the car are of 
sheet steel painted a dark green color 
and relieved by gold stripes. The head- 
linings are composite board, painted light 
green, decorated in gold. The hardware 
fittings are of lacquered bronze. The ar- 
rangement of the seats is similar to that 
used in subway and elevated railway cars 
generally. The seat frames are of steel 


window capping and other mouldings in- 
side of the car are of aluminum shapes 
secured by nickel-plated brass screws. The 
front windows of the vestibules are sta- 
tionary. Ventilation in the vestibules is 
secured through the movable sash in swing- 
ing doors, or through side vestibule doors, 
which are equipped with combination door 
holder and motorman’s arm rest. 

There are 130 steel motor-cars and four 
steel trailers, all of which were built at the 
Berwick, Pa., shops of the American Car 
and Foundry Company. They were per- 
sonally designed by George Gibbs, chief 
engineer of electric traction of the Long 
Island Railroad, and a number of United 
States and foreign patents have been is- 
sued to him covering the various features 
of the construction. 

The motor and trailer trucks are of the 
Master Car Builders’ type, the wheel base 
of the motor trucks being six feet eight 
inches for thirty-six-inch wheels, the 


rough machine bolts, Which also carry the 
bolster chafing plates. 

Both motor and trailer trucks were 
manufactured by the Baldwin Locomotive 
works. 

The standard third-rail shoes on the 
Long Island cars are of the hinged-slipper 
type, supported on the usual wooden beam, 
which is clamped against the notched face 
of the equalizer spring seat castings, pro- 
viding means for vertical adjustment. 
Upon the centre of the beam is placed a 
600-ampere enclosed-type fuse in a wooden 
box, with a hinged cover and lined with 
asbestos. | 

Trains from the Brooklyn Rapid Tran- 
sit Company’s elevated lines operate over 
the Atlantic avenue and Rockaway Beach 
divisions by way of Chestnut Street Junc- 
tion to Rockaway Park. 

The Brooklyn elevated lines have been 
for some years operated by the third rail, 
but the location of their rail is twenty-two 
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and one-quarter inches outside and six 


inches above the track rail, while the Long 
Island Railroad third rail is twenty-six 
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Transit Company as are to operate over 
the lines of the Long Island Railroad. 
The cars are equipped with hand brakes 
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inches out and three and one-half inches 
up. This made it necessary to devise some 


and with the Westinghouse quick-service 
automatic air brake. This brake is of 
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tor car, controlled by a standard Form “J” 
Westinghouse governor. This pump has 
a rated capacity of twenty-four cubic feet 
of free air per minute, and supplies both 
the air brake and the pneumatic control 
system, but the brake and the control sys- 
tems are operated from separate reser- 
voirs. 

Careful investigation showed that the 
greatest flexibility would result from a 
two-motor-car equipment, using the most 
powerful motors practicable. ‘The limita- 
tions were mainly the dimensions imposed 
by the largest trucks that could be op- 
erated under the conditions prescribed by 
the tunnel and curve clearances, which re- 
stricted the wheel base of the motor truck 
to six feet eight inches. This restricted 
the size of the motor to about 200 horse- 
power. 
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form of adjustable third-rail shoe which 
would operate with equal facility over both 
third rails and be able to change from one 
to the other at reduced speed without re- 
quiring attention on the part of the motor- 
man or train crew. Such an arrangement 
has been worked out, and patents on it 
have been applied for by James C. Boyd. 
It consists essentially of a hinged-slipper 
type of shoe mounted upon a movable lug 
which is held in either position by means 
of coil springs and is actuated hy an arm 
that engages with a stationary cam 
mounted alongside of the track, in line 
with the third rail. The movement of the 
car past this cam in one direction changes 
the shoe from the inner to the outer low 
position, while a reverse movement of the 
car past the cam changes it from the 
outer to the inner raised position. These 
adjustable shoe equipments have been 
fitted to such cars of the Brooklyn Rapid 


the new design developed from the quick- 
Compressed air is supplied 


action brake. 
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At the outset, a series of speed tests was 
made on various steam trains of the Long 


SPEED-TIME CURVES OF STEAM AND PROPOSED BLECTRIC TRAINS, Loxa ISLAND RAILROAD. 


to the system by a Westinghouse D-2 elec- 
trically driven air-compressor on each mo- 


Island Railroad in order to compare the 
actual running time with that laid down 
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in the time-tables, and with -the times 
which the railroad officials desired to be 
met by the electrical equipment. An ordi- 
nary passenger coach was fitted with speed- 
recording devices and a number of speed 
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the electric train is the faster. The aver- 
age length ‘of -run over: the Atlantic 
avenue division, the first to be equipped, 
was originally estimated at 1.6 miles, but 
in practical operation since the road was 
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curves were obtained. The best perform- 
ance of a relatively light steam locomotive 
train, weighing 171.9 tons with the loco- 
motive, is shown herewith. The differ- 
ence in the running time of an equivalent 
electric train is shown in the same dia- 


equipped, this has been reduced to about 
one mile, giving the electric trains a still 
greater advantage in speed, due, of course, 
to their higher rate of acceleration. 

The results given in table No. 1 show a 
comparison of steam and electric runs of 
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partly express and partly local; for the 
sake of simplicity the elapsed times of 
each run shown are those made by a three- 
car-train. 

The general solution of the problem 
was worked out by the aid of speed-time 
curves, whose value for this purpose began 
to be recognized when electrical rapid 
transit problems first began to come up 
for solution on a large scale in connection 
with ‘elevated railways. The general type 
of curve referred to is that shown here- 


with, now so familiar that it does not need 


explanation, which has the advantage of 
showing the instantaneous fluctuations of 
the current applied per motor, or for an 
entire train; and from this record of cur- 
rent fluctuation with regard to time, the 
average output in watts and the total 
power in watt-hours is easily computed. 

The general result of the motor com- 
putations, as determining the size of the 
car equipment, was that a medium gear 
ratio (25:58 for the No. 113 Westing- 
house motor) was fixed upon and the num- 
ber of motor cars and trailers per train 
was recommended in accordance with the 
following table: 


Long uor Local. Express. 
2-car train 2 motor-cars 1 motor-car 
No trailers 1 trailer 
3-car train 2 motor-cars 1 trailer 
1 trailer 2 motor-cars 
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gram, and in general indicates that for all 
average lengths of run between stops in 
suburban services up to about two miles, 
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26.8 7 45 2.27 4.62 
25.4 8 5.0 2.02 4.22 
22.8 7 8.5 1.47 8.44 
24.9 5 2.5 2.72 6.12 
25.1 6 2.75 2.83 5.18 
%4.4 7 8.5 2.04 4.57 
23.8 8 4.25 1.81 4.08 
22.8 10 4.0 1.48 3.55 
228 11 4.5 1.86 3.27 
20.8 14 5.5 1.09 2.76 
28.1 11 7.5 1.91 4.83 
28.1 3 3.0 4.08 8.5 
25.4 4 3.5 3.22 71 
24.2 5 3.75 2.68 5.87 
22.0 1 6.5 1.34 3.12 
24.5 7 4.0 1.98 4.56 
21.5 11 5.0 1.32 3.87 
20.9 12 5.75 1.22 8.06 
20.2 15 6.5 "99 2.53 
19.8 16 6.75 98 2.43 
30.4 1 1.0 4.81 9.0 
25.1 5 3.0 1.61 3.83 
22.4 13 9.0 1.61 3.68 


average length, based upon the curves 
above mentioned, and others of similar 
character. The runs in this table are 


29.5 86.0 81.9 85.5 88.2 
28.7 84.0 84.4 34.0 84.5 
25.6 30.8 83.2 31.8 80.5 
26.7 87.5 71.2 86.5 73.2 
27.0 36.0 75.0 85.5 76.1 
26.8 84.0 78.8 34.0 78.8 
26.6 33.0 78.8 83.5 79.6 
25.0 80.8 81.2 31.8 78.7 
25.0 30.0 83.3 81.0 80.7 
23.7 27.0 88.0 29.0 81.8 
26.4 83.7 78.4 83.7 78.3 
28.5 41.0 69.5 39.0 78.0 
27.2 39.0 69.8 87.5 72.6 
27.4 37.5 78.2 36.5 76.0 
25.8 29.8 86.5 81.8 82.5 
26.0 34.0 76.5 34.0 76.5 
28.9 29.5 81.2 31.0 77.2 
23.9 28.5 84.0 30.0 79.6 
28.5 26.5 88.6 28.5 82.5 
23.0 26.0 88.5 28.0 82.2 
32.0 42.5 75.3 40.0 80.0 
29.0 81.5 92.1 82.5 89.2 
268.1 31.8 82.0 32.0 82.4 
4-car train 3 motor-cars 2 motor-cars 
1 trailer 2 trailers 
5-car train 3 motor-cars 3 motor-cars 
2 trailers 2 trailers 
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6-car train 4 motor-cars 8 motor-cars 
2 trailers 3 trailers 

T-car train 4 motor-cars 4 motor-cars 
3 trailers 3 trailers 

8-car train 5 motor-cars 4 motor-cars 
3 trailers 4 traflers 

The Westinghouse  electropneumatic 


multiple-control system was adopted for 

the cars of the Long Island Railroad. 
The apparatus constituting the main 

control system comprises the following: 


(a) Group of unit switches. 
(b) Resistances. 
(c) Electrically operated line-switch. 
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(d) Supply system, comprising the 
third-rail shoes, supply mains and bus 
line, connecting the main control appara- 
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trol equipment, so disposed as to give a 
clear idea of the manner in which they are 
related to one another. 

The diagram of the main motor control 
circuit is also shown. This shows only the 
connections from third rail through the 
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motor circuits; J and JR, bridging 
switches from one motor circuit to the 
other; G, ground-connection switch, and 
R-1, R-2, R-3, RR-1, RR-2 and RR-3, six 
switches which short-circuit six separate 
sections of the main rheostat. 
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CIRCUITS. 


line switch and the resistance to the mo- 
tors and finally to the ground. The rela- 
tive positions of the twelve unit switches 


Main Switch 


Batteries 
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For the sake of clearness, the reverse- 
switch connections are not shown in this 
diagram, it being understood that its sole 
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Wrring DiackaAM LONG IsLAND RAILROAD PASSENGER CAR. 


tus on all the cars, including the necessary 
fuses and jumpers. 

A diagram is shown of the wiring ar- 
rangements of the electric motor and cop- 


forming the switch group are indicated by 
the following capital letters: “S,” short- 
circuiting switch for switching resistance ; 
M-1 and M-2, leading to the individual 


function is to reverse the direction of the 
current through the armatures; for ex- 
ample, the diagram shows the armature 
connection A-1- directly connected to 
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switch M-1, with the A-1- directly con- 
nected to F-1-plus, the field connection 
of No. 1 motor. The function of the re- 
verse switch is simply to interchange A-1- 
plus and A-1- and A-2-plus and A-2-, so 
that when it is thrown the direction of 
the current through the armature of mo- 
tor No. 1 and also of motor No. 2 is re- 
versed. In other respects, it is independ- 
ent of the rest of the other switch connec- 
tions. 

The trailer cars are fitted with bus lines 
and their third-rail shoe connections for 
the main circuit, and also with the train 
line, including the necessary junction 
boxes and connector sockets with the aux- 
iliary-control circuit, these being neces- 
sary for connecting motor cars which are 
separated by a trailer. 

The current for operating the control 
system in each car is derived from one of 
two small storage batteries consisting of 
seven cells each. These are so connected 
that one is being charged while the other 
is working upon the control circuit. 

The batteries are charged from the cir- 
cuit of the air-compressor motor. This 
is done by connecting the battery in mul- 
tiple with an adjustable resistance so ar- 
ranged that the proper charging current 
will pass through the batteries when the 
compressor is operated, the circuit through 
the battery being closed by a relay mount- 
ed on the switchboard panel. 

The interior of each car is lighted by 
twenty-six sixteen candle-power incandcs- 
cent lamps. Two sixteen candle-power 
lamps are placed in each vestibule in such 
a manner as to effectively light the plat- 
form and the steps. One sixteen-candle- 
power lamp is located in each marker, and 
a fifty-candle-power lamp is placed in the 
headlights, which are permanently fixed 
on the vestibule roof between the markers. 
Snap switches are placed within easy reach 
of the motorman for the control of the 
headlight, the markers and the platform 
lights. All other light and heater switches 
and fuses are located on the switchboard. 

The cars are heated throughout with 
electric heaters of the panel type, each 
having a ventilated shect-iron back and 
being placed under the seats. There are 
twenty-four heaters in the body of the car 
and at each end there is one of a special 
type in the motorman’s cab. 

The heaters in the steel motor-cars were 
supplied by the Consolidated Car Heating 
Company. Those in the wooden trailer 
cars were manufactured by the Gold Car 
Heating and Lighting Company, and are 
of the truss-plank type of construction. 

All wires and cables, for whatever pur- 
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pose, are run in iron conduits. The sizes 
of wire uscd in the car wiring were No. 12 
and No. 14 for the auxiliary control, and 
No. 0, No. 00, 144,000 circular mils and 
250,000 circular mils for the main motor 
control circuit. 

The steel cars as thus constructed and 
equipped have now been in successful op- 
eration for over a year. 

Besides the steel cars above described, 
fifty-five wooden trailer cars, which had 
been built six or seven years previously 
with a view to using them in electrical 
trains, were equipped to run in trains with 
the motor cars; provisions had been made 
in designing these car bodies for conve- 
niently disposing the electric-lighting eir- 
cuits, but the class of work then in use 
was not considered safe now. These trail- 
ers are forty-six feet long and eight and 
one-half feet wide, over all. These wooden 
trailers had formerly been used in certain 
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equipped with the standard type of motor 
and trailer trucks, two 200-horse-power 
standard motors, and with the standard 
multiple unit-control apparatus. These 
cars are built of wood, fifty-two feet five 
inches over all in length, nine feet: nine 
and ‘one-half inches in width, and with 
roof twelve feet six and three-quarters 
inches above the top of the rails. : They 
are equipped with standard Master Car 
Builders’ couplers, and haul the old stand- 
ard steam baggage and express cars as 
trailers. 

Reference has been made in: former 
articles! describing the substations, to 
the two all-steel portable substation cars 
which were designed to carry a complete 
rotary-converter substation of 1,000-kilo- 
watt capacity, being so fitted that they 
can be used at a number of different places 
on the system on the Long Island Rail- 
road where connections to the high and 


ae 
STEEL Moror-Cark EQUIPMENT OF THE Loxe ISLAND RAILROAD—THE ELECTRIC ROTARY 
Snow-PLow. 


Long Island Railroad trains that had been 
run on the Brooklyn elevated lines between 
Flatbush avenue station and the Brooklyn 
Bridge. They have open platforms, side 
doors, and cross seats, and seat fifty- 
six people. They were wired for elec- 
tric lighting and heater circuits and 
fitted with bus-line and train-line connec- 
tions. The lighting and heater circuits 
are supplied by a connection tapped from 
the bus line through a fuse, and leading 
to a small switchboard panel from which 
the distribution is made. There are thirty 
sixteen-candle-power lamps in each trailer. 

Five electric express cars were provided, 


low-tension systems of distribution could 
readily be effected. 

A rotary snow-plow has also been pro- 
vided, built by the Peckham Manufactur- 
ing Company, and equipped with one mo- 
tor and one trailer truck of standard type, 
and all of the standard motor-car electrical 
equipment. A set of revolving blades 
with fan and housing is mounted at each 
end of the car, operated by one line shaft 
running through the car and fitted with 
two friction clutches, .one for each end 
section, the centre section carrying two 
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fifty-horse-power railway-type motors, rup 
by a series-parallel controller of the stand- 
ard platform type. | 

The facilities for inspection and repair 
of electric cars of the Long Island Rail- 
road. system consist partly of a section 
of the original car shop at Morris Park, 
near Jamaica, which has been to a certain 
extent remodeled to better accommodate 
the new motive power. 

At Morris Park, a new shop was built 
paralleling the old car shop, and with a 
transfer table situated between them. It 
is 216 feet long by 110 feet wide, and is 
connected with the mill that runs across 
the end of the old shop by a two-story 
structure containing space for pattern, 
upholstery and brassfinishing shops. The 
walls of the shop are built of brick and 
the roof is made in the saw-toothed form 
so commonly used for this purpose. There 
are thirteen pit tracks sixteen feet apart 
between centres. The shop is wide enough 
to accommodate two fifty-one-foot cars 
with a space betweerl the ends of the cars, 
and three feet between the ends of the cars 
and walls. The pits are about twenty- 
six inches deep below the top of the rail. 
A transfer table is seventy-five feet wide, 
and long enough to accommodate the larg- 
est type of Pullman coach. The transfer 
table is operated electrically, and is pro- 
vided with an electric capstan to assist in 
moving cars and trucks out of the shops. 

Over the two tracks at the south end 
of the new shop there are light travel- 
ling cranes for handling the motors and 
axles, and facilitating general truck re- 
pairs. These cranes are of about five 
tons’ capacity and are hand operated. 
Hydraulic jacks are used for hoisting the 
cars. 

The original machine shop is already 
equipped with tools for turning whceels 
and axles, and for pressing wheels and 
gears upon the axles. The machinery 
used in the machine shop has since the 
beginning of electrical operation been 
operated by ‘three-phase motors receiv- 
ing current from the Woodhaven Junction 
substation, which is something less than 
a mile distant. 

Besides the repair shop facilities at 
Morris Park, two inspection sheds have 
also been provided for effecting the 
periodical inspection and light repairs 
that are required to keep the cars in fit 
operative condition. The smaller of the 
inspection sheds is adjacent to the Rocka- 
wW ay Park Terminal. 

The larger inspection shed is located at 
Dunton on the Jamaica Division directly 
west of Jamaica. | | 


ELECTRICAL REVIEW 


The Rockaway Park inspection shed 
will accommodate twelve cars, and that 
at Dunton, twenty-four. The latter sta- 
tion is provided with room for an office 
upon a gallery running across one end 
of the building, reached by an iron stair- 
case coming up between the tracks. 

The equipment of the steel passenger 
ears, the auxiliary stock, and the building 
of inspection sheds, were carried out by 
Westinghouse, Church, Kerr & Co., who, 
as in the other portions of the complete 
equipment, acted as constructing engi- 
neers. The entire work of design and con- 
struction was in charge of George Gibbs, 
chief engineer of electric traction of the 
Long Island Railroad. 

With the preceding account of the 


electric car equipment, the description of 


the newly installed system for operating 
the Long Island Railroad trains with elec- 
tric power is brought to a close. The car 
equipment has proved itself in every way 
equal to the demand made upon it both for 
regular and emergency conditions of 
travel. The electropneumatic multiple- 
unit control system has worked perfectly 
from the start, and throughout the entire 
installation, including the power station, 
transmission system, substations and cars 
the endeavor was made not only to take 
advantage of the most recent progress, 


but, as opportunity offered, to establish 


new precedents in the art. In achieving 
the distinction of being the first one of 
the main steam railroad lines to initiate 
and make effective the change of motive 


power for its suburban service to meet 


the needs of the territory, the Long Island 
Railroad Company has set an example of 
foresight, thoroughness and sufficiency in 
the execution of the undertaking. 

The contract with the American Car 
and Foundry Company for the steel car 
bodies was let on January 20, 1905. The 
first car body was received at the Locust 
avenue shops for equipment early in 
April, 1905, and another one was ex- 
hibited at the International Railway Con- 
gress in Washington, D. C., early in May. 
By August 18, the entire number of steel 
cars had been delivered at the shops, where 
they were mounted upon trucks and all 
parts of the electric equipment. assembled. 


During the summer the cars were equipped 
at the rate of ten per week. The first test 


of a completely equipped car was made on 


May 13, 1905. A month later, fully equip- 


ped trains were running on the branch 
between Jamaica and Springfield for 
testing the equipment, and for the in- 
struction of the motormen. Regular 
cClectrical operation was first inaugurated 


217 


between Flatbush avenue and Rockaway 
Park on July 26, 1905. Service between 
Flatbush avenue and Rockaway Junction 
was inaugurated on August 30. In 
October, the heavy excursion traffic to 
and from the Belmont Park race-track 
was successfully handled. On December 
11, the electric service was extended to Far 
Rockaway and Valley Stream, and the use 
of steam locomotives for hauling passen- 
ger trains to and from the Brooklyn Ter- 
minal of the Long Island Railroad was 
discontinued. 

On April 27, 1896, the act creating the 
Atlantic Avenue Commission passed the 
New York State Legislature, this being 
the formal beginning of the working out 
of a transportation problem that was of 
immediate and far-reaching importance 
to the citizens of Brooklyn and the Long 
Island Railroad. Several years elapsed 
before the results of the work, first of the 
Commission and then of the Board of the 
Atlantic Avenue Improvement, began to 
be noticeable, but it progressed year by 
year until finally consummated on the 
above date, a little less than ten years from 
its inception. The respective parts taken, 
first, by the Atlantic avenue commission in 
formulating a concrete plan of improve- 
ment of such far-reaching importance; 
and later by the Board of the Atlantic 
Avenue Improvement in planning and 
executing the work; and by the Long 
Island Railroad in cooperating with all 
the dulv constituted authorities for the ad- 
vancement of a plan so conducive to the 
welfare of the community served by it, 
have not been enlarged upon in the fore- 
going technical description of the work, 
but they are now matters of history, a 
full knowledge of which is available for 
other municipalities and corporations 
which may be confronted by similar prob- 
lems. 

But the record will be incomplete with- 
out an acknowledgment .of the credit due 
to the late William H. Baldwin, Jr., presi- 
dent of the Long Island Railroad from 
1896 to 1905, whose foresight, public 
spirit and initiative played such a leading 
part in the solution of a difficult rapid 
transit problem. Could he have lived 


-but one year longer, he would have wit- 


nessed the consummation of his labors, 
which have conferred a lasting benefit on 
the community. 
ee eee 

The New York Edison system now 
supplies, according to the Bulletin, ìn- 
stallations aggregating 4,153,723 equiva- 
lents of sixteen candle-power, of which 
122,23 horse-power are in electric mo- 
tors. 


218 


LIVE STEAM HEATED FEED-WATER— 
ITS EFFECT ON THE OUTPUT AND 
EFFICIENCY OF STEAM BOILERS.’ 


BY G. WILKINSON. 


(Conoluded. ) 


Several experiments have shown that 
the rate of transmission of heat through 
the heating surface of boiling area in- 
creases largely as the draught of steam 
Increases, and does not greatly depend 
upon increased temperature of the fur- 
nace, though, of course, the maintenance 
of the temperature of the furnace by an 
increased rate of combustion correspond- 
ing to the increased draught on the steam 
is necessary. Speculations on the nature 
of the act of evaporation which are put 
forward by Mr. Dales may not be out of 
place at this point. Taking the heat re- 
quired for evaporation from a quantita- 
tive point of view, and assuming 100 
pounds pressure absolute as a basis of 
argument, the total heat of the water from 
the abs: zero at the point of evaporation 
is 686 units per pound, whilst the in- 
stant after the total heat is 1,568 units 
per pound. Each atom of water which 
passes to vapor absorbs additional heat 
to 2.29 times the quantity which it con- 
tained whilst in a liquid condition. This 
absorption takes place with the rapidity 
of an explosive action, which readily ex- 
plains the cause of the increased efficiency 
of boiling surface; and whether the extra 
heat is absorbed from surrounding super- 
heated particles of water or from the 
plate of the heating surface, the sudden 
convection must lower the temperature of 
either one or the other source of heat. 
The resistance of the plate to the rate of 
transmission which either the water or 
steam is capable of producing is rela- 
tively small, and almost a negligible quan- 
tity. Following the previous argument, 
gentle boiling may be defined as a con- 
dition of the water where the process of 
evaporation is taking place at sparse in- 
tervals over the heating surface, while 
more or less violent ebullition is a con- 
dition in which the intervals between the 
vaporized atoms of water are closer, and 
if this speculation has a sound basis, it is 
evident that the rate of transmission de- 
pends on the maintenance of the supply 
of heat on the one side and the draught 
of steam on the other rather than upon 
any considerable increase or decrease in 
the difference of temperature between the 
source of heat and the evaporating water. 
That this is likely to be so is easily dem- 
onstrated by boiling water on a gas stove, 

l Abstract of a paper read before the mecing of the 
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from which the flame is at all times of 
about the same temperature. If it is 
desired to increase the evaporation it is 
necessary to burn more gas, the tempera- 
ture of the flame being about the same 
in both cases. A suitable conclusion to 
this line of argument may be, that from 
boiling surface a quantity of steam can be 
obtained which is approximately propor- 
tioned to the quantity of coal consumed, 
and that this phenomenon is, within lim- 
its, practically independent of time. The 
limit of rate of evaporation evidently de- 
pends upon the possibility of maintaining 
a sufficient supply of heat to produce a 
condition of evaporation or boiling at the 
heating surface corresponding to the 
draught of steam, and it would appear 
that the provision of any considerable 
amount of heating surface over and above 
such as can be supplied by the furnace, 
with the necessary quantity of heat to 
produce boiling at the pressure, is largely 
futile and useless, and that a very plain 
and simple boiler when supplied with hot 
feed can reach the maximum of efficiency. 
What this maximum efficiency is depends, 
of course, on the temperature of the waste 
gases of the chimney and the weight of 
air per pound of coal consumed. With- 
out useless tedium of illustration, per- 
haps the most authoritative figures may 
be quoted. An average sample of coal 
burnt with the theoretical minimum 
quantity of air produces 18.9 per cent of 


CO, and as other products are of neg- 


ligible quantity, this may be taken as the 
highest standard. The most extreme per- 
centage of CO, which has occurred in 
practice to the knowledge of the writer is 
sixteen. This would give an excess of air 
over the absolute theoretical minimum 
of 18,9=1.18, and as the theoretical 
minimum weight of air per pound of coal 
is about twelve pounds, 12 X 1.18 = 
14.17 pounds of air per pound of coal. 
The total weights of the product of com- 
bustion per pound of coal burnt would 
in this case be 15.17 pounds, and if the 
products entered the chimney at 400 de- 
grees Fahrenheit, with a specific heat of 
.2386, a waste would occur of 400 
degrees—say, fifty degrees tempera- 
ture of atmosphere = 350 degrees X 
.2386 == about eighty-four units per 
pound of products, which at 15.17 pounds 
per pound of coal = 1,275 units about per 
pound. Taking 14,200 units of heat de- 
veloped per pound of coal, the available 
heat in this case is about ninety per cent 
of the total value of the coal, and deduct- 
ing seven per cent for radiation, the re- 
mainder, or eighty-three per cent, would 
be the total efficiency of the boiler and 


Vol. 49—No. 6 


economizer (192 pipes, Green’s). This 
case, however, is very extraordinary, and 
was provided with mechanical induced 
draught, the rate of combustion being 
about eighteen pounds per square foot of 
grate area. The pressure in the boiler 
was also low, about sixty pounds. 

There are few cases in practice where 
less than seventeen pounds of air are used 
per pound of coal, and this would give 
eighteen pounds of products of combust- 
ion, which at, say, 400 degrees Fahren- 
heit—fifty degrees Fahrenheit — 350 de- 
grees Fahrenheit terminal temperature, 
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Fic. 1.—Live STEAM Feep-WatTer HEATER. 


would have again eighty-four units per 
pound waste heat to the chimney; and at 
eighteen pounds of products would carry 
off 1,512 units per pound of coal burnt. 
The available heat therefore at an ordi- 
nary maximum would be 14,200 — 1,512 
per pound of coal, or 89.35 per cent, 
which, after deducting an allowance of 
seven per cent for radiation (which is 
perhaps rather low), the maximum effi- 
ciency in an unusual case of low air sup- 
ply would be 82.35 per cent. It should 
be observed that no allowance in this 
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reckoning is made for infiltration of air 
to the flues, as regards the 400 degrees 
Fahrenheit terminal temperature of the 
products of combustion, and as this is usu- 
ally great, the terminal temperature would 
not be much over 250 degrees Fahrenheit, 
this being as little as will give any sort of 
practical chimney draught even where it 
is induced by mechanical means. 

In the case of the boiler of plain Lan- 
cashire type at the Harrogate electricity 
works, with which the tests appended to 
this paper were made, a set of compara- 
tive trials was made for ascertaining the 
extra efficiency of very high temperature 
feed as against the high temperature feed 
of a three-set economizer of Green’s type 
containing 288 pipes. The temperature 
of the very high temperature feed was 
only ten degrees Fahrenheit below the 
steam temperature, and was made by the 
Dales & Braithwaite’s live steam feed- 
water heater shown in Fig. 1. The tem- 
perature of the economizer feed supplied 
to the heater was 265 degrees Fahrenheit, 
already very high; and 218 degrees Fah- 
renheit above the cold water, which was 
forty-seven degrees Fahrenheit. The 
steam temperature was 358 degrees Fah- 
renheit, so that the heater had to supply 
ninety-three degrees Fahrenheit to steam 
temperature, and actually did contribute 
eighty-three degrees Fahrenheit. 

The general conditions were reproduced 
as exactly as possible for the compara- 
tive test with the economizer only, and the 
net result was over seven per cent in favor 
of the live steam feed heater. With so lit- 
tle margin for improvement as existed in 
the efficiency of the boiler and economizer, 
the above result is remarkable, and as the 
tables of tests appended show, this live 
steam heated feed reached the maximum 
efficiency. attainable under the conditions, 
the terminable temperature at the chim- 
ney bottom being lowered by infiltration of 
air to the flues, and the chimney draught 
was low, being an average of about 0.475 
` inch of water. 

With greater differences between the 
economizer feed and the steam tempera- 
ture, correspondingly greater improve- 
ment would naturally follow the use of 
full temperature feed. 

The particulars of these trials, which 
were made at normal rates of combustion 
for Lancashire boilers, namely, 22.147 
pounds and 24.27 pounds of coal burnt 
on the square foot of grate area per hour, 
are stated below. 

1. Economizer and live steam heated 
feed : 

Calorific value of coal, 14,200 B. T. U. per Ib. 
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Rate of combustion per ft. sup. grate per 
hour, 221.47 Ibs. 

Steam pressure, 150 lbs. 
358° F. 

Economizer feed to heater, 265° F. 

Heater feed to boiler, 348° F. 


absolute temp., 


er Cent 
Efficiency of boiler and economizer 
from water at 47° F............. 76.4 
Efficiency of superheater........... 3.0 
Radiation taken at................ 7.0 
22 Ibs. of air at 50° F. per lb. of coal 
= 23 lbs. of products at 400° F. + 
50° F. (atmos.) = 350° F. above 
Atmos. 65-6 oss bits Ka Saat oo eae ies 
Total heat of fuel........ 100.0 


2. Economizer heated feed only. 


Calorific value of fuel, 14,200 B. T. U. per Ib. 

Rate of combustion per ft. sup. grate per 
hour, 24.27 lbs. 

Steam pressure, 150 Ibs. 
358° F. 

Economizer feed, 234° F. 


absolute temp., 


er Cent 
Efficiency of boiler and economizer 
from water at 56° F’............. 69.844 
Efficiency of superheater........... 3.27 
Radiation taken at................ 7.0 
22 lbs. of air to 1 lb. coal; 23 Ibs. 
products at 571° F. terminal temp. 19.886 
Total heat of fuel........ 100.000 


In the terminal temperatures given no 


allowance for infiltration is made; the 
quantity of gas leaving the boiler is cal- 
culated from the CO., which was about 
ten per cent. The actual terminal tem- 
peratures were much lower than shown 
by the figures. | 

Periodically, during the highest rate- 
consumption tests, a curious phenomenon 
was observed. The flues and economizers 
became full of burning gas at a red heat, 
which, being generally distributed, gave 
a periodical increase in the efficiency of 
the plant. Over 1,200 degrees Fahren- 
heit were registered at the economizer, 
after the three runs of the boiler flues 
had been traversed. This is very remark- 
able. 

Concluding this section of the paper, 
the author ventures to say that hot gas 
more generally distributing the heat than 
is the case with fires immediately sur- 
rounded by water-heating surface, would 
conduce to the efficiency of boilers gen- 
erally, and with a view to test this im- 
portant point, he is fitting the furnaces 
of a Lancashire boiler with fire-brick lin- 
ing and special air-inlet provisions for 
utilizing high-rate combustion in this 
manner. 

The rate of combustion is limited by 
the temperature of the furnace, and only 
fire-brick lining can raise this to the neces- 
sary point for the rapid rates of com- 
bustion which are required. 

The construction of the feed-water 
heater is shown in Fig. 1, which almost 
explains itself. The water is fed from 
pump or injector to spray valves in the 
upper part of the apparatus, which forms 
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a steam chamber in direct open communi- 
cation with the boiler steam at full .press- 
ure. Steam free of air or gas is main- 
tained by constant slight blowing at the 
lower or heavy gas or air valve and also 
at the light gas valve in the upper part 
of the steam chambers. Air is, of course, 
about double the weight of steam of any 
given pressure, and it settles to the lower 
part of the steam chamber to be elimi- 
nated by the air valve, while lighter gases 
than steam, sometimes generated from bad 
water and often very troublesome in con- 
densers, are eliminated from the upper 
valve. Without this arrangement the air 
and gases would accumulate, and both 
spoil the conductivity of the steam for 
heating and exclude the steam from the 
vessel by displacement. The water gauges 
indicate the level of the water in the 
heater, for comparison with that in the 
boiler. 

The heated water overflows by gravity 
to the boiler from the top of the deposit 
vessel, and the separated incrusting mat- 
ter is eliminated at the blow-off cock at 
the bottom. 


American Navy Safety Appliances 
at Milan. 

One of the few American exhibits at 
the Milan Exposition, now open for the 
season of 1906, is that of the “Long 
Arm” system of electrically operated 
bulkhead doors. The exhibit consists of 
a horizontal sliding door, a vertical slid- 
ing door, a hatch gear and the electrical 
emergency station, from which, aboard 
ship, all important bulkhead doors and 
the armor hatches are operated. The 
types of doors and the hatch forming this 
exhibit are all of the latest model. A 
great deal of interest has been manifested 
in Italy in the “Long Arm” system, which 
is in use on all the new warships of the 
United States Navy, and it is doubtless 
somewhat due to the educating influence 
of this exhibit that a movement has been 
started in Italy to have incorporated in 
the governmental regulations for pas- 
senger ships a clause making the installa- 
tion of power doors obligatory. 


Telharmonic System in New 
York City. 

The first set of apparatus for the pro- 
duction of music electromechanically un- 
der the Cahill telharmonic system is 
being established in New York city under 
the supervision of J. G. White & Com- 
pany, the wiring being done by the 
Lord Electric Company, of Boston, 
Mass. The plant is being installed 
in Park & Tilford’s store on West Thirty- 
ninth street. The apparatus will be 
operated by a 200-horse-power motor, 
taking current from the Edison service. 
A second plant is now being constructed 
for shipment to the Pacific coast. 


Vol. 49—No. 6 


Electrical Notes from Europe. 


NE of the most important elec- 
trical enterprises which has been 
carried out in France is the svs- 

tem of electric tramway lines now in 
operation on the Mediterranean coast 
in the region of Nice. Some of the sec- 
tions of the line, especially the part 
which lay in the suburbs of Nice, were 
constructed several years ago, and after- 
ward different sections of tramway run- 
ning along the coast were added, until at 
present there is a continuous line running 
from Cagnes, through Nice and Monte 
Carlo, and ending at Menton. This line is 
nearly thirty miles long altogether. Over 
it the cars run direct from Menton and 
Nice to Monte Carlo, without changing. 
The tramway system is operated in three 
sections—Cagnes-Nice, 'Nice-Monte Carlo 
and Monte Carlo-Menton. Of these lines 
the second is the one on which the greatest 
amount of work had to be done in laying 
out the route. Here the coast is made up 
largely of cliffs overhanging the sea, and 
the road had to be enlarged so as to ac- 
commodate the track, tunnels cut, retain- 
ing walls on the side nearest the sea con- 
structed, and bridges built over the deep 
gorges which form the beds of the moun- 
tain torrents. This section has the heavi- 
est traffic during the winter season, and 
the cars are run in some places at intervals 
of three minutes. Between Nice and 
Menton the line is double tracked. Broca 
rails, weighing 100 pounds per yard, are 
used for the track in general, laid flush 
with the road. In a short section the Vig- 
nole rails are laid on ties. The trolley 
line is supported upon bracket posts and 
lies over the centre of the track in some 
cases and in others at the side. The sec- 
ond or Cagnes section runs from the west 
suburb of Nice, then crosses the Var and 
follows the national road as far as Cagnes. 
A depot is erected at this latter point to 
accommodate the freight traffic, which is 
made up largely of products of the farms 
of the region, and special trains are run 
so as to bring the products into Nice at 
early hours. An important branch is the 
Contres line, which runs from the coast up 
the Paillon valley. Along the route is a 
large cement works, which assures the line 
at least 70,000 tons vearly freight traffic. 
These products are sent to the port of Nice 
or to different storehouses in the city which 
have special branches running from the 


main line, An arrangement is to be made 
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with the railroad company which will es- 
tablish connection between the port of 
Nice and the different railroad stations of 
the coast, as the railroad is also of nar- 
row gauge (one metre). Over the tram- 
way lines the trains will use a specially 
built form of tractor with four motors. 
The current for the tramway lines is 
supplied from a number of substations 
which receive high-tension current at 10,- 
000 volts and twenty-five cycles from the 
lines operated by hydraulic plants, and de- 
liver direct current at 550 volts for the 
trolley. At present there are six of these 
substations working, and these are located 
at Nice, where there is a main substation 
running in connection with a steam plant; 
at Californie, midway between Nice and 


Cagnes; at Beaulieu, also in the suburbs 


of Monaco; and at Monte Carlo; besides 
the substation of Cap Martin, near the end 
of the line. The outfit of these substa- 
tions consists in general of direct-coupled 
groups formed of synchronous motors 
working at 10,000 volts, and railway gen- 
erators which supply 550 to 625 volts, with 
capacities of 250 kilowatts or less, or of 
rotary converters supplied from banks of 
transformers. These units range in capac- 
itv from 150 to 250 kilowatts. Batteries 
of accumulators are used in most of the 


, substations. 


The rolling stock at the present time 
consists of 100 motor-cars, three freight- 
hauling cars equipped with motors, and 
twenty-two freight cars, this apparatus 
having been in operation during the first 
period. Since then has been added an out- 
fit consisting of six large motor-cars car- 
rving two motors, twenty trailers of the 
closed type and twenty-two open cars. 
Later on were added twenty cars of a 
short type designed to be coupled in pairs 
and operated by one controller. This form 
of car was adopted with a view of going 
more casily around the sharp curves which 
occur on the lines. They are equipped 
with the multiple-unit system. The equip- 
ping of the tramway lines, as well as the 
substations, has been carried out by the 
Compagnie Francaise Thomson- Houston, 


= the material coming from the Paris shops 


of the company. 


The Paris Aerial Telegraph Company, 
of which M. Vietor Popp is the promoter, 
has recently made an arrangement with 


the Roumanian government for installing 


four wireless telegraph posts, one on land 


and three others upon the vessels of the 
fleet. M. Popp recently informed the 
writer that this equipment was now com- 
plete and ready to operate. The contract 
was made between the Paris company and 
Lieut.-Commander Cesar Boerescu, in- 
spector-general of the Roumanian mari- 
time service, acting as a delegate of the 
government. The aerial telegraph station 
which forms the land post has been in- 
stalled at Constanza and is well equipped 
with apparatus upon the Popp-Branly sys- 
tem, which has already been described. 
This apparatus uses the tripod coherer 
which Professor Branly brought out a few 
years ago. With this apparatus it is ex- 
pected to signal for long distances, espe- 
cially across the Mediterranean, either to 
other stations on the coast or to vessels. 
For charging the storage batteries the Con- 
stanza post is equipped with a direct- 
coupled generating group. The posts 
which have been placed upon the vessels 
Regele Caral, Principesa Maria and Ro- 
mania, three in number, are each equipped 
with apparatus similar to the above, which 
will allow them to signal for more than 
300 miles in the case of the Romania, 
which has masts of 105 feet height above 
the deck; for 300 miles in the case of the 
Regele Caral, using ecighty-seven-foot 
masts, and as far as Constantinople for the 
third vessel, which is provided with sixty- 
five-foot masts. After the posts had been 
put in working order, the construction 
company left an engineer on the spot in 
order to instruct the personnel as to the 
operation of the system. 


On the Continent, the Nernst lamp is 
manufactured principally by. the Allge- 
meine Electric Company, of Berlin, which 
now has a large factory devoted to the 
purpose, and which is now producing the 
lamps in quantity by the most improved 
methods. One of the interesting features 
of the lamp factory is the testing labora- 
tory, of which the accompanying view has 
been kindly furnished by the company. It 
is well equipped with measuring instru- 
ments of standard type, besides many 
other testing instruments which have been 
specially designed for use with the Nernst 
lamps. The various types of lamps which 
the company is now making will be ob- 


served here, Besides the smaller lamps, 
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which are built on the lines of the incan- 
descent lamp, there is a type of large lamp 
which. is intended to replace small arcs, 
especially for inside use. 


At a recent mecting of the Société des 
Ingeniers Civils, M. Guillet brought out 
some points about the manufacture of steel 
in the electric furnace, according to the 
recent data presented to the mining and 
metallurgical section of the Rome Con- 
gress. On the Continent there has been 
considerable progress in the production 
of steel by the electric method. In Italy 
Commandant Stassans, who is one of the 
leading champions of the process, has been 
carrying on a number of researches in 
order to find the best and most economical 
methods. He claims to have been very 
successful with his recent processes, and 
recommends especially the use of the arc 
by reverberation. A new type of furnace 
built on this plan has lately been adopted 
by the Italian government, and is under 
the control of the war department. In 
other countries there is also considerable 
progress. The Froges-Heroult process may 
now be said to have passed beyond the 
experimental stage. Besides the large 
plant located at La Prag, using hydraulic 
power to give an output of 4,000 tons of 
steel, there are two other plants which have 
been lately erected. One of these is at 
Kortfors, Sweden, and the second is lo- 
cated in Germany, at Remscheid. Another 
large plant, which will soon be in opera- 
tion, has been installed at Saut-Du-Tarn 
recently. z 

A new method which it is purposed to 
use at the German factory consists in 
first heating Siemens-Martin steel and 
then introducing it into the electric fur- 
nace, the latter carrying out the final 
processing of the steel, thus turning out 
a high-grade product. In this way it is 
expected to replace the ‘ordinary grades 
of steel by a superior quality for use in 
general work, where heretofore the com- 
mon grades of steel have been employed. 
It is found that the steel which is turned 
out by the Froges-Heroult process is su- 
perior to the ordinary stecl, by reason of 
the fact that for an identical chemical 
composition, or, again, for an equal break- 
ing strain, the new steel shows a greater 
elongation and a higher resistance to shock 
than the usual carbon steels, even includ- 
ing crucible steels. This is considered to 
be due to the neutral atmosphere which 
is obtained in the electric furnace and 
the absence of gases. Another point to 
be especially noted in regard to the steel 
made by the electric process is that it 
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shows a much less deformation after tem- 
pering than other steels. 

In this connection may be added some 
information, which has been given by 
O. Engelhardt, concerning the electric 
furnace plant erected some time ago at 
Gysinge, Sweden. This plant is oper- 
ated on the Kjellin process, and is now 
turning out a good quality of steel. The 
furnace uses current to the extent of 170 
kilowatts or more. Some trouble was 
found at first with the external protecting 
layer of the furnace. A silica composi- 
tion had been used for this covering, but 
this was soon destroyed by the heat. It 
was replaced by a better covering which 
has a basic character and which is applied 
in á twelve-inch layer. It consists of a 
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not exceed 590 kilowatt-hours by the for- 
mer method, or 490 by the latter. In the 
Gysinge plant the current used is 3,000- 
volt, fifteen-cycle monophase current, sup- 
plied by a hydraulic plant in the region. 
The production of steel can be carried out 
very economically, in view of the fact that 
the power can be supplied for $0.05 per 
kilowatt-hour. | , 


At the Milan Exposition may be noted 
among the electrical features an interna- 
tional concourse relating to different meth- 
ods of applying electric motors to agricul- 
tural implements, especially for plowing, 
and it is expected that a number of ap- 
paratus will be exhibited. A practical 
test of the motor-driven machines is to 
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mixture of ten parts of magnesia and forty 
parts of Holland clay, with enough water 
to give a good stiffness. Some three tons 
of this mixture were used to coat the 
outside of the furnaces. As to the amount 
of metal which is now being produced at 
the Gysinge plant, it is stated that 285 
tons of steel were turned out within 
twelve weeks, using an average of forty- 
eight charges of the furnace in eight days. 
The amount of power needed there is 770 
kilowatt-hours per ton of steel. This 
amount may be reduced by placing in the 
furnace 0.72 ton of melted iron to 1.43 
tons of cold iron, making the consumption 
only 650 kilowatt-hours per ton. The 
new furnaces, which are now building, are 
expected to lower the amount of current 
needed to produce the steel. This will 


be held on a piece of ground near the 
city. The concourse is under the direc- 
tion of the minister of agriculture, indus- 
try and commerce. It is to relate espe- 
cially to the types of apparatus which are 
best adapted to fulfil the economic and 
agricultural conditions prevailing upon 
the Continent, and especially in Italy. 
The concourse was opened on the first 
of August and will continue to the end of 
the month. A special prize is to be 
awarded for the best apparatus. All the 
devices which are entered are to be put 
through an actual trial on the testing 
ground under the supervision of the jury. 
The extra labor which may be needed is 
to be furnished’ by the exposition. 

a | €. L. DURAND. 

‘Paris, July 28. 
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The Indianapolis, New Castle & 
Toledo Electric Railway. 

The state of Indiana, already netted 
with interesting systems of interurban 
railways, will soon have added to those 
now in successful operation a new line of 
electric railway between Indianapolis and 
New Castle, Ind., as the main terminals, 
with branch lines to Greenfield, Anderson, 
Muncie, Winchester and Richmond, the 
total mileage of which is as follows: 
Indianapolis to New Castle forty-five 
miles; Maxwell to Greenfield five miles; 
Shirley to Anderson sixteen miles; New 
Castle to Muncie twenty miles; New 
Castle to Winchester twenty-eight miles; 
New Castle to Richmond twenty-six 
miles; total, 140 miles. 

The road will serve as the only means 
of railway communication with Indian- 
apolis for a large proportion of the popula- 
tion reached by its service; in fact, no 
portion of the trackage is crossed by a 
competing railway. A private right-of- 
way, fifty feet wide, and terminal facilities 
controlled by the company in the city of 
Indianapolis, place the new system in a 
favorable position for maintaining high 
speed through the country, and secure 
rapidity of entrance and exit from the city 
proper. In addition to the passenger traf- 
fic, the company’s franchise permits the 
transportation of freight without any re- 
striction. 

The engineering features of the road 
include the building and equipment of 
a main power station, located near New 
Castle, and ten permanent and one portable 
substations, one substation being installed 
in the main power plant building. The 
contemplated use of a portable substation 
is in keeping with well-established recent 
practice in general electric railway service. 
There are many interurban systems of 
which portions are liable at times to ex- 
ceptionally severe loads, and the portable 
station is proving useful in dealing with 
them. It can readily be shifted from town 
as occasion requires, following up the 
shifting of spare cars and supplying ad- 
ditional power even at somewhat severe 
loss in the high-tension feeders. 

The main power station will contain 
units of 1,000 kilowatts each, two Allis- 
Chalmers steam turbo-generating units 
being installed for present use to supply 
25-cycle alternating current to the line 
by a system of step-up transformers op- 
erating at 33,000 volts. A line voltage of 
33,000 volts was adopted, not only to meet 
the engineering requirements of the pres- 
ent system but also because the voltage at 
the frequency selected would enable the 
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system to mesh properly practically all of 
the other similar systems now operating in 
Indiana, should future conditions so de- 
mand. 

All transmission, both high tension and 
railway service, will be carried on pole 
lines, no third-rail construction being con- 
sidered advisable. 

Seventy-pound A. S. C. E. tee section 
rails, heavily ballasted, will permit of 
high-speed train operation. 

The schedule so far prepared contem- 
plates hourly runs between Indianapolis 
and Richmond, with connections for 
branch roads laid out to provide the most 
thoroughly satisfactory service. Limited 
high-speed service will also be established 
between Indianapolis and Richmond, op- 
erating on three-hour headway and mak- 
ing proper connections with branch roads. 
An express service is allowed for, as well, 
and two fifty-ton electric locomotives will 
be provided for freight haulage and 
switching purposes. . 

The contract for the entire construc- 
lion of buildings and road-bed has been 
awarded to the Electrical Installation 
Company, of Chicago. Complete Allis- 
Chalmers power and electrical equipment 
will be installed in the main power sta- 
tion and three rotary converter substa- 
tions, which will be built at once, the 
building of the remaining substations be- 
ing delayed until later. The equipment 
for the main power station will, for the 


. present, consist of two 1,000-kilowatt 


Allis-Chalmerg turbo-generators to oper- 
ate at 175 pounds steam pressure and 
fifty degrees Fahrenheit superheat, the 
electrical ends of these units being wound 
for twenty-five cycles, three-phase, 2,300 
volts. i 

The boiler equipment will be made up 
of three horizontal water-tube boilers, 175 
pounds gauge, with nominal rated capa- 
city of 400 boiler horse-power each and 
fitted complete with mechanical stoking 
devices. Two boiler feed pumps are pro- 
vided, each of sufficient capacity to handle 
the total amount of feed water necessary 
for operation of six 400-horse-power 
boilers at their normal rated capacity. 
The feed pumps are to be of the horizontal 
outside, centre-packed plunger type. A 
feed-water heater of the open cast-iron 
type will be provided, capable of handling 
45,000 pounds of water per hour. 

Two complete surface condenser equip- 
ments will be furnished, consisting of con- 
denser proper, steam-driven air-pump and 
centrifugal circulating pump, direct con- 
nected to a simple engine, each outfit capa- 
ble of condensing 20,000 pounds of ex- 
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haust steam per hour. Two Allis-Chal- 
mers exciter generators will be furnished, 
one for each of the 1,000-kilowatt turbo- 
alternators. Six 350-kilowatt Allis-Chal- 
mers oil-filled, water-cooled, step-down 
transformers for a ratio of 2,300 to 33,000 
volts, are provided. They are to be ar- 
ranged in two banks of three each for 
connection to the alternators. Three 
Allis-Chalmers converter transformers, 
each 150-kilowatt, oil-filled, self-cooled, 
step-down type for 33,000 to 405 volts, 
will be provided for supplying current to 
the 400-kilowatt, compound-wound Allis- 
Chalmers rotary converter to be installed 
in the main power plant, 400 kilowatts. 
twenty-five cycles, 405 volts, alternating- 
current to 650 volts direct current. 

A forty-kilowatt, 120-volt direct-cur- 
rent Allis-Chalmers generator provided 
for direct connection to a high-speed 
engine, will be so connected as to form a 
reserve for either one of the two direct- 
connected exciters specified, so that, in 
case of the break-down of either one, the 
corresponding alternator will not be dis- 
abled. This generator will also furnish 
the station lighting. 

The switchboard equipment for the 
main power station will be designed 
especially to meet the requirements of the 
service as laid out, with al] the necessary 
protective apparatus and modern switch- 
board appliances. 

The outside substations will each be 
provided with a 400-kilowatt, twenty-five- 
cycle, three-phase Allis-Chalmers rotary 
converter and three 150-kilowatt, oil-filled, 
self-cooled transformers, similar to those 
already described. 

Eight complete Allis-Chalmers car 


equipments will be provided, each consist- 
ing of four seventy-five-horse-power rail- 
way motors, two controllers, Christensen 
air-brakes, one set of rheostats and mis- 
cellaneous apparatus. 

The motors specified for the car equip- 
ments are of liberal design, provided with 
large bearing surface, and particularly 
adapted to heavy interurban service. 

The controllers which have been de- 
veloped for use with these motors are 
made suitable for two and four-motor 
equipments. They are of the series- 
parallel type, and are provided with an 
efficient magnetic blowout. The various 
combinations of motors and starting resis- 
tance are such as to give a smooth accelera- 
tion, and the controller operating handle 
may, if desired, be fitted with an auto- 
matic device which prevents the operator 
from notching the controller too fast and 
drawing an excessive current from the 
line. The buildings provided for the sys- 
tem are, in general, designed with a view 
to rapid additions to the initial equipment 
when necessary. 
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Electrical Patents. 

Benjamin F. Merritt, East Orange, 
N. J., has obtained a patent (826,680, 
July 24) for an improved multiple-switch- 
board construction, which he has assigned 
to the New York Telephone Company. 
The object of the invention is to more 
securely separate and individualize the 
different sections of the switchboard and 
guard against the spread of incipient fires 
which are liable to be started at the cord 
shelf connections, in the cabling, or in 
the branches or extensions which connect 
with the multiple jacks of the subscribers, 
or in fact in any part of the conductors or 
their connections. This is accomplished 
while at the same time securely supporting 
the several parts of the switchboard frame. 
The invention consists in the combination 


MULTIPLE SWITCHBOARD CONSTRUCTION. 


with a cord shelf, of connecting cords 
hanging from the shelf spring jacks in the 
face of the board above the shelf, cables 
at the rear of the switchboard, skinners 
extending forward from the cables to the 
spring jacks, horizontal partitions sep- 
arating the spaces occupied by the multi- 
ple jacks, the answering jacks and the con- 
necting cords from each other and trans- 
verse vertical fire-resisting bulkheads or 
partitions extending forward at intervals 
from the line of cables and dividing the 
spaces occupied by the skinners and con- 
necting cords into separate compartments. 
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Max Meirowsky, Cologne-Ehrenfeld, 
Germany, has obtained a patent (826,589, 
July 24) for an improved electrical insu- 
lator. The present invention relates to 
an insulator for the trolley wires of elec- 
tric tramways, for high-potential con- 
ductors, switches, implements, tools and 
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the like, laminated insulation, particularly 
mica, being preferably employed. The 
utilization of laminated insulation, espe- 
cially of mica, hitherto offered great diffi- 
culties, in the case of conductors in the 
open. These difficulties are overcome in 
the case of the present insulator, in the 
first place, by the laminated insulation 
being surrounded by a cap, preventing the 
loosening and coming apart of the lami- 
nations, or by mica rings, and, in the 
second place, by both metal parts and also 
the parts of the insulation being so ar- 
ranged and formed that the non-uniform 
forces which come into action, particularly 
in the case of trolley wires, exercise no 
injurious effect on the parts of the insula- 
tion, and these parts in case of need can 
be easily separately exchanged. Moreover, 
care has been taken to provide as large an 
insulation surface as possible, in order to 
prevent leakage currents. The invention 
consists in the combination of a metal ca 
having an opening at its end, a me 
member having a head portion and a shank 
portion, the head portion lying in the 
metal cap and the shank portion project- 
ing through the opening in the cap, and 
having a screw thread, insulating material 
surrounding the metal member and partly 
surrounded by the metal cap, insulation 
consisting of mica rings having furrows 
in their circumferences surrounding the 
above-mentioned insulating material sur- 
rounding the projecting shank portion of 
the metal member, and a nut on the screw 
thread of the shank pressing the above- 
mentioned mica rings against the end of 
the metal cap. 


223 


BOOK REVIEW. 


“The Wire Tappers.” Arthur Stringer. 
Boston. Little, Brown & Company. Deco- 
rated cloth. 324 pages. 5% by 8 inches. 
Illustrated. Supplied by the ELECTRICAL Re- 
VIEW at $1.50. 


Apart from any value this book may 
have as a story, it will be read with con- 
siderable interest by a great many who 
have known of wire tappers by reputation, 
but who have no conception of what their 
calling means. The hero is a broken-down 
telegraph operator who has, through force 
of circumstances, drifted into nefarious 
practices. Once having fallen under the 
ban of the law it is difficult for him to 
make an honest living, and upon being dis- 
charged from custody he affiliates himself 
with a sporting gentleman who has urgent 
need of his services. In the employ of 
this person he meets the heroine, who, for 
some reason or other (the story never 
divulges the secret) is under the influence 
of this wire tapper and card sharp. This 


unfortunate pair endeavor to escape from 
the quagmire into which they have drifted, 
and the story of their operations, inter- 
spersed with more or less technical descrip- 
tions of the apparatus used and the 
methods followed, is quite interesting. The 
story, of course, has a happy ending. There 
is hardly any danger that any one will try 
to emulate the hero’s wire-tapping ex- 
ploits, for now that the Western Union 
and telephone companies have been given 
a chance to see the inside workings of such 
a scheme they will be on the lookout. 


ge 
Electrical Accidents. 

The annual report of the chief inspector 
of factories and workshops in Great 
Britain for the year 1905 includes a report 
from G. S. Ram, the electrical inspect- 
or of factories, on accidents due to elec- 
trical causes. The number of fatalities 
reported during the year was thirty-two, 
of which number seven were mechanical 
accidents. The number of non-fatal ac- 
cidents amounted to 370, half of which 
were due to mechanical causes. Of elec- 
trical accidents at stations of electricity 
supply companies nine were due to arcing 
of switches, two of these from mistakes 
on the part of injured persons, and six to 
bad design or faulty apparatus. One was 
due to insufficient working space in front 
of a high-pressure board. ‘Two were 
caused by the arcing of fuses, one being an 
oil fuse. One accident, which occurred 
when working close to live conductors, 
shows the danger of the common practice 
of locating fuses for small instrument 
transformers in places where they can not 
be got at without danger of coming in 
contact with exposed conductors at high 
pressure. With regard to accidents at 
private generating stations, none was 
fatal. 
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Reviews of 


Some Causes of Error in Photometry. 


Lancelot W. Wild holds that few 
photometrists properly appreciate the im- 
portance in photometry of the elimination 
of angularity errors. In general the art 
of photometry may be said to consist in 
judging the illumination of two contigu- 
ous surfaces, cach being lighted from a 
separate source. A perfect screen may be 
defined as one which appears equallv 
illuminated at no matter what angle it is 
viewed, the illumination being also exactly 
proportional to the cosine of the angle 
from the perpendicular at which the light 
rays strike its surface. It 1s hardly neces- 
sary, however, to say that such perfect 
screens do not exist outside the domain of 
mathematics. The apparent illumination 
of a screen varies slightly with the angle 
of view. From tests made by the author 
it would appear that with the screen under 
observation the best angle of view is at 
about fifty to sixty degrees. For very 
accurate work it is advisable to fix the 
angle of view accurately. There are verv 
few photometers in use the carriages of 
which can not be deflected from the per- 
pendicular by one degree. This would in- 
crease the illumination of one surface by 
three per cent, and reduce that of the 
other by three per cent, making a total 
error of six per cent. Errors are also 
caused by incorrect alignment of lights. 
A displacement of one-half inch, either 
vertically or horizontally, is by no means 
abnormal when ordinary incandescent 
lamps with irregular filaments are dealt 
with. Even if arrangements are made for 
moving the lamps in all directions, with a 
view to bringing them into exact align- 
ment, it is dificult to judge sufficiently ex- 
actly the true photometric centre of the 
filaments. With a photometer screen so 
arranged that the ray shall fall perpen- 
dicularly upon the surfaces to be viewed, 
the error due to a want of alignment is 
quite negligible, a displacement of one 
light by one-half inch in thirty inches pro- 
ducing an error of only 0.02 per cent, this 
being the difference between the cos 0° 
and cos 1°. To avoid the angularity er- 
ror, the two surfaces to be viewed must be 
absolutely parallel, so that side play bce- 
tween carriage and bar may affect the 
illumination of both surfaces in the same 
direction and to the same degree. Both 
surfaces must be normally perpendicular 
to the light rays falling upon them, so 
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that, should their light be out of true 
alignment, the effect upon the illumina- 
tion would be negligible. The surfaces 
must be viewed through a tube, so that 
the angle of view can not become changed 
to any appreciable extent. A telescope 
answers the purpose very well. Having 
these general principles in mind, the 
writer proposes a flicker photometer quite 
free from angularity errors. This con- 
sists of a special form of Bunsen disc 
revolved by an electric motor, and viewed 
by the agency of a mirror and telescope. 
The disc is cut out of ordinary white 
blotting paper and has about half of its 
surface treated with white paraffine wax, 
so that half the disc is opaque and reflect- 
ing, the other half translucent and diffus- 
ing. The disc is revolved on its centre 
by means of a smal] motor. A small por- 
tion of the upper part of the disc is 
viewed through a mirror and- telescope. 
The object of using a telescope instead of 
a simple lens is that if no diaphragm is 
used the eve finds it difficult to keep in 
focus on the dise, which, when revolving, 
shows no detail. As arranged, an image 
of a portion of the revolving disc is formed 
in the air, so to speak, inside the dia- 
phragm. The eyepiece is adjusted until 
the diaphragm appears in focus, and thus 
the eve is automatically trained upon the 
revolving dise. Keeping the disc in ab- 
solute focus increases the sensitiveness of 
the photometer, and, at the same time, 
reduces the fatigue to the eye. These 
photometers have been tried tilted as much 
as ten per cent out of true, and with one 
or both lights as much as six inches out 
of alignment. Within the limits of ex- 
perimental error (about one-half of one 
per cent) no angularity error has been 


found.—Abstracted from the Electrician: 


(London), July 20. 
A 
The Control of Tram-Cars on Gradients. 


The four most recent accidents in Great 
Britain all occurred through a car getting 
beyond control while descending a gra- 
dient. The need of brakes which can be 
absolutely relied upon to control the car 
on any grade is unquestioned. The types 
of brake in general use on tram-cars con- 
sist of the ordinary wheel brake, applied 
by hand power; the rheostatic brake de- 
riving its power from the momentum of 
the car driving the motors as generators, 
the current derived in this way passing 


through an external adjustable resistance ; 


the mechanical slipper brake, which con- 
sists of some form of slipper or shoe car- 
ried on the car, which is pressed against 
the track rails by means of powerful levers 
or screws; and the electromagnetic slipper 
or track brake, which consists of a power- 
ful electromagnet suspended on the car in 
close proximity to the track rails, deriving 
its power from the momentum of the car 
driving the motors as generators, the cur- 
rent thus generated being passed through 
the coils of the magnetic brake. Its opera- 
tion is entirely independent of the line 
current, and is unaffected by loss of con- 
tact between trolley wheel and wire. 
Tests carried out by A. L. C. Fell, chief 
officer of the London County Council’s 
tramways, prove that the electromagnetic 
brake is the most powerful, safest and 
most easily manipulated. Perhaps the 
most useful feature of the electromagnetic 
track brake is its ability to control a car 
descending a gradient. It is possible with 
this form of brake to allow the car to 
descend a hill at practically any desired 
uniform speed. In order to do this it is 
necessary for the driver to set his con- 
troller handle at any of the brake notches 
on his controller. This will bring the 
car to a definite speed, and it will con- 
tinue at that speed as long as the con- 
troller remains in the corresponding posi- 
tion. The successful operation of any 
form of brake can only be attained if the 
wheels continue to revolve. Should any- 
thing occur to lock the wheels, all forms of 
car brakes at‘once become inoperative. The 
retarding force to the car then consists 
only of the friction between the wheels’ 
circumference and the track, and in most 
cases this is not sufficient to control the 
car once it has attained a certain speed. 
Unfortunately, experience has shown that 
in many cases accidents have been caused 
through a too strenuous application of the 
brakes. It would seem, therefore,: that 
every effort of inventive skill should be 
directed toward the development of such 
appliances as will prevent the locking of 
wheels, so as to allow the present known 
powerful forms of brake to operate when 
they are called upon. The perfection and 
development of the electromagnetic brake 
has unquestionably contributed largely to 
increased safety, but even with this brake 
the human element can not be entirely 
eliminated. If placed in the hands of 
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an inexperienced or careless driver the 
most efficient form of brake is of little 
value, because when most needed there is 
no definite assurance that it will be manip- 
ulated properly.—Abstracted from the 
Tramway and Railway World (London), 
July 12. 
a 


The Nickel-Iron Accumulator. 


The experiments of Herr J. Zedner 
demonstrated that the nickel electrode of 
the Jungner-Edison cells did not’ contain 
any otherwise unknown nickel peroxide, 
but only the long-known  sesquioxide, 
Ni,Os. The amount of hydration by the 
oxide was left uncertain, however. By 
comparing the water-vapor tension of this 
hydrate to the water-vapor tension of 
sulphuric acid of twelve graded concen- 
trations, Zedner has found that the hy- 
drate, Ni,O,3H,O, is stable when the 
vapor tension of the sulphuric acid is be- 
low three millimetres of mercury; and 
the hydrate, Ni,0,6H,O, is stable when 
the tension is above six millimetres. An 
intermediate hydrate was not observed. 
The caustic potash of the accumulators 
appears to contain the hydrate, Ni,O,- 
GH,O, which is called the nickeli-hydrate, 
and generally written Ni (OH),. This is 


the oxide contained in the pockets of the. 


charged electrode. The electrode poten- 
tial, measured against a hydrogen elec- 
trode, diminishes when the concentration 
of the caustic potash increases, and the 
temperature coefficient of this potential 
is negative with 0.0007 volt per degree 
centigrade. The discharge of the cell, all 
investigators have agreed, occurs in two 
steps: the first at about 1.3 volts; the 
second at about 0.7 volt. Zedner finds 
that during the first step some nickeli- 
hydrate is reduced to nickelo-hydrate, 
Ni(OH),. The second step is not con- 
nected with the formation of some other 
oxide, and appears to be due to the dis- 
charge of the oxygen which is occluded by 
the electrode during the charge. It has 
been noticed that the nickel electrode 
liberates some oxygen during the period 
of charge. More oxygen seems to be oc- 
cluded by the graphite which is added to 
the nickel oxide to increase its conduc- 
tivity than by the nickel oxide. The evi- 
dence on this point is conflicting. An elec- 
trode not containing any graphite, espe- 
cially prepared by the Kölner Accumula- 
torenwerke G. Hagen, did not indicate 
any second step at all, but an electro- 
lytically prepared electrode of Zedner’s, 
also free of carbon, showed it. The be- 
havior of the electrodes when in a partial 
vacuum and when submitted to alternate 
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discharges and charges supports the view 
that the oxygen liberation is an essential 
feature. When the discharge is suddenly 
turned into a charge, the potential of the 
nickel electrode rises slowly on the first 
step of the curve, but abruptly on the 
second step. In the first case the rise 
depends upon the naturally slow diffusion 
of the alkali from the pores of the nickel 
oxide back into the cell. In the second 
case, the beginning of reoxidization is at 
once marked by the high potential. The 
behavior of the nickel electrode is now 
fairly understood, though it should at 
once be mentioned that Ballucci and 
Clavari, contrary to Zedner, deny the ex- 
istence of the oxide, Ni,O,. What is 
wanted now is a systematic investigation 
of the iron electrode, which is rather dif- 
ficult to oxidize outside the cell, but is 
generally credited with twice the capacity 
of the nickel electrodes and with a one- 
step potential curve. Grifenberg, on the 
contrary, seems to ascribe the two steps 
to the iron electrode. There is no doubt 
that the electrolyte—the alkali—is con- 
cerned in the reaction, though not to the 
same extent as the acid in lead cells. At 
the same time, most of the active material 
is, in both cases, ballast, as the reactions 
do not penetrate deeply. In practice we 
hardly obtain more than thirty watt-houre 
per kilogramme of cell weight in lead 
cells, and twenty-four in nickel-alkali 
cells—Abstracted from Engineering 
(London), July 20. 
a 
The New Close Works of Ernest Scott & 
Mountain, Limited. 

The new Close works of Ernest Scott 
& Mountain, Limited, are situated adjoin- 
ing the Northwestern Railway from New- 
castle to Sunderland. Their total area 
ig nearly seven acres, two of which are 
under cover. A direct siding is provided 
to the Northeastern Railway, and full- 
gauge tracks to the extent of about a mile 
are laid throughout the works. The light 
machine shop, which forms one of four 
main bays, is 23+ feet long by thirty-four 
fect wide, and includes the whole of the 
light machinery, such as small lathes, 
slotting and milling ‘machines and other 
tools of this description. It is served by 
a hand crane of five tons capacity. By 
the side of the light machine bay is the 
heavy machine bay, the total length of 
which is 558 feet, and the width forty- 
three feet. It is intended that the light 
machine bay shall be extended to the 
same length as this shop, and the original 
plan for the works contemplates the erec- 
tion of two further bays of the same 
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length, on the west of the present build- 
ing. The large bay comprises the heavy 
machine tool shop, which is situated at the 
north end; the core-building department, 
in the centre, and the general erecting 
shop and light fitting department, at the 
south end. The far end of the shop is 
devoted to the final testing of all classes 
of machinery. The testing department in- 
cludes a very complete equipment for the 
testing of high-speed engines, dynamos of 
all kinds, including continuous-current 
and three-phase machines, electric motors, 
three-throw and centrifugal pumps. Ad- 
joining this bay is the electric and brass 
shop, in which the whole of the armatures, 
field magnets, commutators and other elec- 
trical details are constructed. This bay 
is 264 fcet long by thirty-four feet wide. 
The adjoining shop, of the same size, is 
devoted to general stores, including fin- 
ished and unfinished stock, electric cable, 
steel stampings for armatures, switches, 
switch gear, etc. At the north end of this 
bay is the drying and varnishing depart- 
ment for the armature sections and mag- 
net windings, which are constructed in the 
adjoining electric shop. The foundry is 
situated a few yards distant from the 
stores. This building is 175 feet long 
by 112 feet wide. There are two cupolas 


with a combined capacity of eleven tons 
per hour. The air blast is supplied by a 
Roots blower driven by a fifty-two-horse- 
power electric motor. At the back of the 
cupolas are a number of beams, over 
which a siding is carried, so that 
the foundry materials can be de- 
posited inside the building with a 
minimum of trouble. The brass foundry, 
which is under the same roof, comprises 
four pot holes and a small drying stove. 
The boiler house adjoins the foundry. 
The equipment includes a modern Bab- 
cock & Wilcox boiler working at any pres- 
sure up to 300 pounds per square inch. 
There are also two locomotive boilers, 
which are used for testing purposes and 
to supplement the larger boiler at times 
of pressure. The generating station in- 
cludes a vertical long-stroke compound 
engine capable of developing 250 indicated 
horse-power. ‘This drives by belt a com- 
pound-wound, continuous-current genera- 
tor running at 110 volts, with an output 
of 120 kilowatts. There is also a combined 
high-speed compound engine with a di- 
rect-connected dynamo of forty-five kilo- 
watts capacity. The artificial lighting in 
the works is by means of arc lamps, each 
of 1,000 candle-power, the total number 
installed being seventy-two. A large num- 
ber of incandescent lamps is also pro- 
vided for separate tools, offices, ete. The 
heating of the shops is done by live steam 
carried throughout the whole of the build- 
ings in specially constructed pipes with 
radiating grids.—A bstracted from the En- 
gineering Times (London), July 19. 
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ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 50,000 
POPULATION AND UNDER. 

(Concluded.) 
BY S. M. KENNEDY.1 

Soliciting—Advertising in the electric 
business is principally to arouse curiosity 
and invite investigation. Its object is to 
induce the reader to ask questions, and 
prepare the way for getting business. But 
it requires a personal interview to close 
a contract, and the prospective consumer 
must either hunt some one up, or some 
one must hunt him up in order to bring 
matters to a desirable climax. It is a 
good plan for a representative of a com- 
pany to do the hunting. The man who 
reads the advertisement might have good 
intention, but a bad memory. 

“The best cause requires a good plead- 
er,” and the best-managed new-business 
department requires good solicitors. There 
are some lines in which a solicitor requires 
only to be a good talker. Not so in selling 
light and power. A good talker is all 
right, but he must. first be honest, earnest 
and straightforward, and what he says 
must carry with it the ring of truth. The 
solicitor goes out among the public. He 
meets the people in their homes, offices 
and places of business. He does not rep- 
resent himself, he represents the company, 
and the public is going to judge the com- 
pany by the action and words of the 
solicitor. Often he is the only one about 
the company whom the customer knows. 

Regular Solicitors’ Meeting—There is 
a great difference between a man coming 
to you to do business and you going to 
him. The first presupposes a desire in 
him to act; the second a desire in you to 
induce him to act. Consequently, solicit- 
ors should be trained and instructed. In 
this connection it is well for the manager 
of the new-business department to gather 
his staff around him at least three times 
each week to discuss matters in hand, to 
answer questions and smooth out diti- 
culties. New conditions are constantly 
arising which require to be met. Informa- 
tion is constantly coming in which re- 
quires to be distributed. Reports about 


l General agent, Edison Electric: Company, Los 
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new buildings, new building permits and 
new tenants must be dealt with, and often 
a daily meeting is necessary—and advan- 
tageous. Direct solicitation is the safest 
and surest way to obtain business, and 
the solicitor must be equipped for his 
work. The electric company has much to 
do to overcome competition, indifference 
and inertia, and it is through the solicitor 
that a large amount of this active and 
passive opposition may be removed. He 
must educate and demonstrate. He must 
make the public realize that what his com- 
pany is selling is something in which 
every one should be interested ; something 
that lessens the cares and responsibilities 
of life; something that is superior to 
everything else for doing similar things; 
something that reduces work, lightens 
labor and saves their pocketbooks from 
certain ravages. 
Solicitors’ Tactful Work—It is essen- 
tial that solicitors should not be too tech- 
nical in their talks with prospective con- 
sumers. There is nothing to be gained 
in befogging a man by injecting into a 
conversation a mixture of amperes, ohms 
and volts. The solicitor is not selling kilo- 
watts; he is selling light. He is not sell- 
ing amperes, he is selling heat and power. 
If he has acquired technical knowledge, 
let him forget it when talking to an ordi- 
nary man or woman, and he will sell elec- 
tric current with less trouble. Those en- 
gaged in the electric business are apt to 
forget that the public does not know as 
much about it as they do. It is a fact 
that a very large percentage of the com- 
munity does not know of the conve- 
niences and simplicity of handling the cur- 
rent—even when they have it for lighting 
their homes. Many people have a fear of 
electricity on account of its mysterious 
nature; some thinking it as dangerous as 
lightning. Here is where the careful 
work of the solicitor may do good every 
day. a 
To the merchant the solicitor points 
out the advantages of electric light for 
showing his goods. For keeping his ceil- 
ings and store clean, by an absence of 
smoke and smut, for reducing the heat in 
summer and permitting good air at all 
times. For improving the decoration of 
his windows and keeping them clean win- 
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ter and summer, so that the public may 
see what he wishes to display. And then 
he shows him the score of electrical de- 
vices which may be operated to advantage 
inside his store, and help him make 
money. And, lastly, the solicitor takes 
his merchant to the door and points out 
how and where an electric sign will work 
for him while he sleeps; how he can burn 
his name and business into the public 
mind, and how the company will take 
care of the sign, turn the current on and 
off at the proper times and relieve him of 
all responsibility in the matter. 

The power user has much to learn, and 
to a great extent the solicitor must be his 
instructor. Ife goes into a factory in the 
crowded part of the city, and what does 
he see? Probably fifty per cent of the 
power generated wasted and dissipated in 
shafting and belting before the machine 
commences to work. Probably ten times 
as much space as is necessary given up to 
engines and boilers—and valuable space, 
too. Probably twice as much money in- 
vested in the power end as there should 
be, and, consequently, twice as much in- 
terest and insurance, and four times as 
much depreciation continually piling up. 
He probably finds plenty of noise, smell, 
dirt and inconvenience, to say nothing of 
high-priced skilled labor to keep the 
wheels moving. Little by little the solicitor 
can show that electrically driven machin- 
ery represents economy of power by 
means of direct-connected units; that 
motors occupy little space, and may be 
taken off the floor and stuck on the walls 
and ceilings; that they cost less than half 
the price of any other kind of power 
machinery; that they are clean, noiseless, 
convenient and reliable, and do not re- 
quire skilled labor to operate them. 

Appliance Showroom—The work of 
the solicitor may be greatly aided by the 
company having a showroom in which all 
kinds of electrical appliances, big and 
little, may be seen and their usefulness 
and convenience demonstrated. ‘The pub- 
lic may thus become familiar with the 
workings of the different apparatus, and 
the solicitor will have an advantageous 
place to which he may invite prospective 
consumers, and there explain the actual 
operation of what he wishes to sell. Too 


- æ 
. 


ERAGE ee 


August 11, 1906 


much care and attention can not be given 
in the arrangement and fitting up of this 
room. Lamps of every size and design 
should be tastefully displaved so as to 
obtain the best effects out of each. With 
them there should be shown the current- 
saving devices, and also electric motors in 
operation. The latter will help to educate 
the people to be familiar with the meter’s 
mechanism, and tend to inspire confi- 
dence. Then there should be specimens of 
all sorts and varieties of practical appli- 
ances which may be used in the house, 
oflice, store and workshop. In short, a 
continuous exhibition of what may be 
had in electric apparatus and what may be 
done with them. In this showroom there 
should always be plenty of small booklets, 
giving illustrations and concise informa- 
tion regarding the different kinds of ap- 
pliances, so that those inspecting them 
may have something to carry away to re- 
fresh their memories and arouse the in- 
terest of others. 

Electric Office Display—But the man- 
iger of a central station must show his be- 
lief in what he produces and sells by us- 
ing freely what he wants others to buy. 
He preaches that an electric sign is the 
best kind of an advertisement. Docs his 
company use one ? 

He advocates a well-lighted store and a 
brilliant window. But how about the 


= Company's office? Ts there plenty of light, 


and is it burned far into the night? Has 
he electric fans, foot-warmers and ra- 
diators installed for the benefit of em- 
plovés and customers? What is the use 
of his saving that “trade follows the hight” 
i he does not illuminate his own prem- 
es. If he has no electric sign over his 
office, what is the use of his preaching that 
the same law which draws the moth to 
the flame of the candle also draws the 
buying publie to the brilliantly lighted 
‘tore. Let deeds as well as words show 
that he has plenty of confidence in his 
own product. 

System—It was Thomas A. Edison who 
said that “genius is partly inspiration, but 
mostly perspiration.” In other words, en- 
ergy is what produces results. But 
much energy may be lost because it is 
not Systematically applied. The man- 
ager of a new-business department will 
find that system is a good servant for 
him to employ. The larger the business 
transacted, the better must be the system, 
and that System is best which substitutes 
knowledge for guesswork, and economize 
time, labor and money. There must be 
‘ystem in advertising, and system in lav- 
Ing out the work for solicitors. There 
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should be system in noting the results of 
advertising and the returns which solici- 
tors bring in. There will be inquiries, 
leads and prospects, the data concerning 
which requires to be kept up-to-date and 
accessible. There should be system in 
handling what has to be done, and what 
has already been accomplished. System 
in noting sales, terms, proposals and con- 
tracts—records of buildings to be con- 
structed, names of owners, contractors 
and tenants, and the particulars regard- 
ing the probable requirements of each. 
In records of prospective power consumers, 
complete information is necessary about 


present installations, kind of machinery, . 


makers’ name, horse-power, use and hours 
of operation. 

Care of Customers—In all branches of 
the new-business department’s work, sys- 
tem is needed, but not the kind of system 
which becomes a tax and a burden. The 
longer he is at his work, the longer he 
is dealing with the people, and the longer 
he is trying to sell electricity, the more 
will the new-business manager Le im- 
pressed with the fact that the best adver- 
tisement is a pleased customer, and the 
best possible solicitor is a consumer who 
is satisfied. All the work of his depart- 
ment is practically wasted if the new 
business taken on is not properly cared 
for. 

Good Service—The new-business de- 
partment must be backed by good service, 
and “good service” only begins with the 
production of the current. Good service 
requires that there should be polite and 
attentive clerks, collectors, meter readers 
and trouble men; that complaints shall be 
listened to and promptly investigated, and 
the settlement of disputes and adjustment 
of claims shall not be sidetracked and 
postponed beyond reason. The very exist- 
ence of a company depends upon the good 
will of its customers, and for this reason 
inattention and discourtesy on the part of 
any of its employés should be considered 


unpardonable. . 

The agents of the new-business depart- 
ment go out after business. They ap- 
proach a man in his own house or office, 


“and then it is that a man is liable to talk 


freely of how the company has treated 
him. If the treatment has been bad, the 
agent’s chances of doing more business 
are very slim. If the treatment has been 
good, the chances for more business are 
excellent. Again, it is pointed out that 
the best means for advertising a business 
is to be advertised by its friends. If a 
man is a consumer, look after him. If 
he has a complaint or is in trouble, give 
his case immediate attention. His gen- 
eral opinion may be that corporations 
have no souls, but he will find that in- 
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dividuals in the corporations have, and it 
is by the work of the individuals that he 
is going to judge vour particular corpora- 
tion. If a man is a power user, he is de- 
pending on that power to help him earn 
his daily bread. He may have a large 
number of employés, or he may be operat- 
ing a motor by himself. In either case, 
if the power goes off, or some trouble 
occurs with his service, he is put to in- 
convenience and expense until the trouble 
is rectified. As a rule, when he has 
trouble with his motor or service, the 
first thing he does is to call up the elec- 
tric company. The first thing the electric 
company should do in such a case is to 
give this man’s trouble the right of way. 
Whether the cause of the trouble is the 
fault of the company or the consumer does 
not much matter; the fact that the con- 
sumer is shut down is sufficient reason to 
see that he may be running again as 
quickly as possible. It is this kind of 
treatment that make friends for the com- 
pany. It will be found that one of the 
most successful ways of convincing pros- 
pective power users that the energy you 
have to sell is the energy they need, is 
to take them to plants which are. being 
operated by electric power for similar pur- 
poses to what they would use it. Then 
have these consumers who have been using 
power for some time tell the prospective 
customer how electricity works; what are 
the advantages and troubles (if any) and 
what is the cost of operation. ‘The pros- 
pective customer is liable to think that 
the agent of the company is prejudiced, 
and you can not blame them. Besides. 
the man’ who is trying to sell him a steam 
or gasolene plant has probably told him 
something just the opposite to what your 
agent has said. But if he is going to 
run a machine shop, or a planing mill, 
or a foundry, or a peanut stand, take him 
or send him to some of your customers 
who have been running similar plants with 
your electric power. And if you have 
treated your customers right, they will 
honestly help you to win others—and fre- 
quently put themselves out of the way to 
do it. 

Results—However, results are the best 
test of all work, and there is nothing 
problematical about the results to be ob- 
tained by a new-business department if 
it is operated with diligence, intelligence 
and perseverence. Let the department man- 
ager cultivate among his assistants a spirit 
of pride in the work. Let him encourage 

© 
and enthuse them, so that a healthy emula- 
tion may exist; an emulation to excel each 
other for the benefit of the company’s 
business, and to pull together, so that the 
successes of to-day mav be but the step- 
ping stones for the achievements of to- 
morrow. Let there be politeness, atten- 
tion and courtesy in all ranks and at all 
times, and under such conditions the cen- 
tral stations will surely prosper, and the 
tiny stream of new business which had 
once to be coaxed and persuaded will 
eventually begin to flow as a river, and 
continue to grow in force and volume day 
by day. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Large Allis-Chalmers Induction Mo- 
tors for the Washoe Smelter of the 
Anaconda Copper Company. 

Four large induction motors have been 
purchased for the equipment of the 10,- 
000-ton concentrators of the Washoe 
smelter, a new portion of the $9,000,000 
reduction plant of the Anaconda Copper 
Mining Company at Anaconda, Mont. 
They were designed and built at the elec- 
trical works of the Allis-Chalmers Com- 
pany, Cincinnati, Ohio. This plant is to 
operate with power supplied by the two 
stations of the Helena Power Transmis- 
sion Company, on the Missouri river near 
Helena, nearly 100 miles from Anaconda. 
In addition to power being furnished for 
the smelter and street railway of Ana- 
conda, the improvements now in progress 
will, when completed, make it possible for 
the mines of Butte to utilize Missouri 
river power. 

The output of copper from the Washoe 
smelter, which has been equipped through- 
out with electrical drive, is from 15,000,- 
000 to 17,000,000 pounds per month. For- 
merly all the power required was supplied 
by steam engines, and a certain amount of 
steam power will probably always be used, 


1,200-HoRSE-PoweEr, 360-REVOLUTION, THREE- 
PHASE, 2,080-VoLr INDUCTION MOTOR. 


as some of the steam boilers utilize the 
heat contained in the waste gases from the 
furnaces. However, this power, obtained 
from a by-product, is not nearly sufficient 
to operate the whole plant, and all addi- 
tional power in the future is to be sup- 
plied by electricity. 

A second dam is being built across the 
river, near Helena, by the Missouri River 
Power Company, by which the waters will 


distant, involves a pole line and accessory 
equipment which will be one of the elec- 
trical features of the West. 

A substation at the smelter contains 
the step-down transformers for lowering 
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the pressure to 2,200 volts for distribution 
to the various parts of the plant. The 
Anaconda company has also recently pur- 
chased a water-power plant located at 
Flint creek about thirty-one miles from 
the smelter and capable of supplying about 
1,500 kilowatts; the power from this plant 
will be used principally for the operation 
of blowers and air-compressors in the 
smelter power-house. 

The concentrating plant is the first unit 
to be driven by electric power exclusively, 
the four large induction motors being used 
for this purpose. The concentration build- 
ing is 600 feet long with the steam plant 
heretofore used for driving it, located in 
the centre. The jigs, tables, ete., are 
driven from a main line shaft, 500 feet 
long, to which the engines have been con- 
nected by rope-driven and friction clutch 
pulleys. It is intended to leave this steam 
plant intact, to be used as a reserve in 
case the electric power fails, and discon- 
nect the shaft at each side where it en- 
ters the engine room, thus dividing the 
shaft into three parts, a live section on 


each side of the engine room. The mill 


as a whole is divided into eight sections, 


horse-power output at 360 revolutions per 
minute synchronous speed, and will fur- 
nish power sufficient to operate easily two 
mill sections; connection is made to the 
main shaft by eighteen two-inch ropes, 
and the pulley dimensions are such that 
the main shaft will be driven at 250 revo- 
lutions per minute. 

These motors are notable not only on 
account of their large size, but also be- 
cause of their having squirrel-cage rotors, 
something unusual in motors of this size. 
Their guaranteed full-load efficiency 1s 
ninety-one per cent and full-load power- 
factor, ninety-two per cent. Squirrel- 
cage motors were chosen for this installa- 
tion because the conditions under which 
they have to start are favorable. The mo- 
tors being connected to friction clutches, 
start up light and as the mill runs con- 
tinuously, it is not expected that the mo- 
tors will be started at all frequently. The 
power system of the Missouri River Power 
Company is so large that the occasional 
starting of one of these motors will not 
cause undue disturbance, while the higher 
power-factor under ordinary running con- 
ditions is a decided advantage. Tests 


1,200-Horsre-PowerR, 360-REVOLUTION, SIXTY- 
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show that those motors exceed the guaran- 
teed power-factor of ninety-two per cent, 
and that the starting current taken from 
the line will not exceed full-load running 
current when starting the motor with its 
ropes and friction pulley connected. 

' Starting is effected by an oil-immersed 
controller connected to an autotransformer 
which lowers the applied voltage at start- 


four on each side of the engine room. Two 
induction motors will be installed in each 
half of the mill, and connected to the 
main shaft by rope-driven and friction 
clutch pulleys. Each motor has a 1,200- 


be backed up to form a lake near the 
capital city. The transmission of power 
at a pressure of 70,000 volts over a dou- 
ble line to Anaconda, nearly 100 miles 


ing. The controller has six steps, so that 
the motor can be brought up to speed 
gradually. Since the motors are arranged 
in pairs in the mill, one controller is pro- 
vided for each pair of motors, and the 
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necessary instruments, switches, ete., are 
mounted on two two-panel marble switch- 
boards placed near the motors; the con- 
troller is operated by means of a hand- 
wheel on the front of the board. 

The main switches and also the trans- 
fer switch for connecting either motor 
to the controller are of the oil-immersed 
type and interlocked with the controller 
handle in such manner that it is impos- 
sible to close the main switch of either 
motor while the controller is at the “on” 
position. | 

The general construction of these large 
induction motors is practically the same 
as that of the smaller ones built by the 
Allis-Chalmers Company. The stator 
punchings are supported in a substantial 
voke to which the housings carrying the 
bearings are bolted. The bearings are 
adjustable to permit compensation for 
wear, and thus maintain a uniform air- 
gap between stator and rotor. The stator 
is wound with copper strip with the slot 
insulation forced around it under press- 
ure in steam-heated moulds. The end 
connections of the winding are rigidly 
supported to prevent any distortion due 
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200-HorsE-PowER, 450-REVOLUTION, S1xtTy-Cy- 
CLE, 2,080-VoLT, VARIABLE-SPEED INDUCTION 
MOTOR. 


to abnormally large current. The rotor 
is mounted on a spider provided with cast- 
steel end rings between which the lamina- 
tions are held. The rotor slots are of the 
partially closed type and the rotor bars 
are securely held in place by the over- 
hanging tips of the teeth. The bars are 
bolted at each end to bronze short cir- 
cuiting rings, thus making a very strong 
rotor that can be safely run at high periph- 
eral speed. 

In addition to the four large motors 
there is also provided a 200-horse-power, 
variable-speed, sixty-cycle, 2,080-volt in- 
duction motor for operating the pumps 
in the mill. This motor is of the stand- 
ard type with wound rotor and col- 
lector rings for the insertion of resist- 
ance in the secondary. The normal speed 
is 450 revolutions per minute, and can 
be ‘reduced to 225 revolutions per minute 
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by means of a grid type resistance fur- 
nished with the motor. The motor also 
has adjustable bearings. 

For the equipment of the substation the 


Allis-Chalmers Company has furnished 
three svnchronous motor-generator sets of 
300 kilowatt output each, and one small 
induction motor-generator set for start- 
ing and exciting the synchronous sets. 
The 300-kilowatt sets are driven by twelve- 
pole, 2,080-volt, sixty-cycle synchronous 
motors and run at a speed of 600 revolu- 
tions per minute. The direct-current gen- 
erators for these sets are compound-wound 
for 550 volts, and are able to carry fifty 
per cent overload for two hours without 
heating more than fifty-five degrees centi- 
grade and without sparking. At normal 
full load the temperature rise does not 
exceed thirtv-five degrees centigrade in 
any part. The sets have three bearings 
and the stator of the synchronous motor 
is arranged to slide sideways on the base 
to give access to the field and armature 
windings. These units will be used for 

rating direct-current crane motors 
throughout the plant and also for furnish- 
ing power to the Anaconda street rail- 
way. During parts of the day the load 
will be quite light, and it is intended 
to operate the synchronous motors with 
over-excited fields so as to compensate to 
some extent for the lagging current caused 
by the induction motors. 

The fields of the svnchronous motors 
are excited from a 120-volt, twenty-five- 
kilowatt, direct-current generator driven 
by an induction motor. The same motor 
is also coupled to a small 500-volt direct- 
current machine which supplies current 
for starting the sets. This machine has 
commutating poles, and a large current 
can be taken from it for short intervals 
without sparking at the commutator or 
undue heating in any part of the machine. 


A Novel Crank Mechanism for Inter- 
nal-Combustion Single-Acting 
Engines. 


The accompanving photograph shows 
the crank mechanism which is now being 
offered by the Ramsey Engine Company, 
Bullitt Building, Philadelphia, Pa., to 
builders of single-acting engines. The 
chief feature of this device is the placing 
of the engine cylinder vertically over or 
horizontally in line with the crank pin 
when the crank stands at right angles to 
the axis of the cylinder. This disposition 
of the cylinder changes the angularity 
of the connecting rod, so that the thrust 
comes nearly at right angies to the crank 
when the internal pressure in the cylinder 
is greatest; and, moreover, during the 
power stroke this angularity varies much 
less than it does in engines in which the 
main shaft lies in the axis of the cylinder. 
The advantages of this are the more direct 
thrust upon the crank pin and less side 
thrust on the piston; and, at the same 
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time, the arrangement increases somewhat 
the travel of the piston for a given crank 
throw when compared with engines of the 
ordinary type. This increase in the travel 
of the piston and reduction in angularity, 
which reduces the frictional losses in the 
cylinder, are said to increase considerably 
the efficiency of the engine. Of course, 
such an arrangement would lose on the 
return stroke as much as it gains on the 


RAMSEY CRANK MECHANISM. 


forward stroke in a double-acting engine 
but when applied to single-acting engines 
the greater angularity of the connecting 
rod during the return stroke is not against 
the high pressure which exists in the cylin- 
der during the power stroke, and there is, 
in consequence, less side pressure against 
the cylinder walls. The arrangement is 
said also to allow of a quicker opening of 
the exhaust valve and a reduction in the 
back pressure during the exhaust stroke. 
A series of tests was made of an engine 
constructed in this way, under the super- 
vision of the University of Pennsylvania. 
This was a gasolene engine of the vertical 
marine type, having a nine and one-half- 
inch by fourteen-inch cylinder. This en- 
gine, it is said, developed one horse-power 
with a consumption of from one-tenth 
to one-eleventh of a gallon of gasolene 
per hour, when working under loads of 
from twenty-two to thirty horse-power. 
The total efficiency of the engine was said 
to vary from 24.1 to 25.9 per cent. These 
figures include the thermal efficiency and 
the mechanical efficiency of the engine. 
The Ramsey Engine Company does 
not purpose building engines, but will 
license manufacturers of internal-combu:- 
tion engines to utilize this mechanism. 


230 


Automatic Feeder Regulators. 

Proper voltage regulation of individual 
feeder circuits for both power and light- 
ing is recognized as an important factor 
in the economical operation of a power 
plant. Such regulation may be controlled 
by the station attendants or automatic 
methods of regulation may be adopted. 
For automatic regulation of feeder cir- 
cuits the General Electric Company, Sche- 
nectady, N. Y., manufactures two forms of 
voltage regulation which are of special in- 
terest, known respectively as type BR and 


SWITCHING MECHANISM OF BR REGULATOR. 


typeIR. The general principle of operation 
of both these forms of regulators is simi- 
lar in that they are in effect variable 
ratio transformers or compensators having 
two separate windings. The primary or 
shunt winding is connected across the 
line, while the secondary or series wind- 
ing is connected in series with the line to 
be controlled: While both forms of regu- 
lator boost or lower the voltage by chang- 
ing the transformer ratio, the methods 
used in the two cases are quite different. 
In the BR type of regulator the wind- 
ings are assembled on a shell-type core 
and taps are brought out from the sec- 
ondary winding to stationary slip rings. 


RELAY SWITCH. 


The various combinations of turns pro- 
ducing the voltage change are made by 
the controlling mechanism of the regu- 
lator. In the IR type of regulator, on the 
other hand, the secondary and primary 
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windings are assembled upon separate 
cylindrical and concentric sheet-iron cores. 
The series or secondary winding is ar- 
ranged in slots on the inside circumfer- 
ence of the stationary outer core, and 
the shunt or primary winding is placed 
in similar slots on the outside circum- 


ference of the movable inner core. The 
change in the angular position of these 
cores varies the flux distribution and so 
produces the boost and lower in the volt- 
age. The coils on both stationary and 
movable cores are in effect polar windings, 
and both are similarly wound. With a 
given pole of the primary opposite a given 
pole of the secondary, the regulator will 
boost the line voltage, while, if dissimilar 
poles are opposite, the voltage will be low- 
ered. 

The mechanical arrangements of the 
regulators are compact and simple. In 
the BR regulator, in which there is no 
moving core, the connection changes are 
made by a rotating switch. The moving 
member of this switch carries a series of 
fingers, each of which is connected to a 
corresponding stationary collector ring by 
means of a suitable brush, and the ring is 
connected to the line through a preventa- 
tive resistance. This resistance allows a 
small exchange of current between the fin- 
gers, and thereby prevents any break in 
the circuit when passing from one step to 
another. The switch is operated on a 
vertical shaft by a bevel gear which in 
turn is driven by magnetic clutches on the 
horizontal shaft, the switch rotating in 
one direction or the other, depending upon 
which clutch is excited. 

In the IR type of regulator the mechan- 
ical arrangement is exceedingly simple. 
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The movable or primary core is mounted 
on a vertical shaft, the upper end of which 
carries a worm-gear segment, while the 
other end rests in a step-bearing. Both 
primary and secondary windings are 
brought out by means of flexible cables, 


with the exception of large regulators for. 


CONTACT-MAKING VOLTMETER. 


rotary converters, which have the second- 
ary arranged with bus-bar terminals. The 
entire arrangement is simplé and sub- 
stantial in construction, and, with the ex- 


IR Type REGULATOR. 


ception of the windings, is practically in- 
destructible. 

Both types of automatic regulators are 
operated by polyphase motors, but the 
method of control, is different. In the 
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IR or movable core regulator the opera- 
tion is as follows: across the potential 
transformer, in the feeder line, is placed a 
contact-making voltmeter, the regulator 
being in series with the line. As the line 
voltage rises or falls, the contact-making 
voltmeter responds, making contact on 
one of two points respectively. These con- 
tacts in turn close the circuits in a relay 
switch, which starts the polyphase motor. 
This relay switch operates the motor in 
either direction, according to the “boost” 
or “lower” position taken by the contact- 
making voltmeter. The motor then re- 
volves, adjusting the main circuit voltage 
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by changing the angular position of the 
Cores as described, until the line voltage 
becomes normal. At that instant the con- 
tact-making voltmeter opens, in turn open» 
ing the relay switch and the motor circuit. 

In the BR type of regulator, the contact- 
making voltmeter forms an essential part 
of the control, but the relay switch is 
omitted. In this type of machine the 
driving motor, which may be of any type, 
revolves continuously, but operates the re- 
volving switch mechanism only when the 
magnetic clutches on the horizontal shaft 
ire energized. A single motor may operate 
a number of regulators. The contact- 
making voltmeter, responding to the rise 
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and fall of the line voltage as in the case 
of the IR regulator, sends a direct current 
through one or the other of the clutches. 
These clutches then rotate the switch by 
means of the mechanical arrangement of 
the bevel gear drive as explained. If it 
is desired to compensate for line drop and 
maintain a constant potential at some dis- 


tant point on the feeder, it is only neces- | 


sary to provide the relay with a compen- 
sated winding, connected in series with 
the line, or through a suitable current 
transformer. The compensated winding 
on the relay is arranged with two sets of 
dials, as shown, so that a very close ad- 
justment can be obtained within the limits 
for which the device is designed. In the 
[R regulator, where there is considerable 
inertia in the moving parts, a magnetic 
brake operates when the motor circuit is 
ened, which prevents hunting, but this 
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smooths out the fluctuating voltage curve, 
as it operates over its full range from lower 
to boost in six seconds. The IR type, on 
the other hand, is well adapted for light- 
ing circuits where the load comes on 
more gradually and such quick regulation 
is not essential, as, for example, the regu- 
lar lighting load at a power station which 
increases rapidly toward nightfall. 

While both these types of regulators 
have very good efficiencies and power- 
factors, these are of relatively smal] im- 
portance. Take, for example, the IR type of 
regulator. Feeders seldom require a regu- 
lation exceeding twenty per cent, and a 
regulator having even as low a power- 
factor as eighty-five per cent does not 
have any appreciable effect on’ the line. 
Such a regulator would have a magnetiz- 
ing current and a reactance exceeding 
twenty-five per cent, and assuming that 


Parts OF IR REGULATOR. 


device is not required on the BR type. 
since the parts are light and stop when re- 
lesged by the clutches. 

Each of these regulators has its indi- 


‘vidual application according to the operat- 


ing conditions, The BR regulator is par- 
ticulurly designed for feeder circuits where 
the fluctuations in voltage are very rapid. 
Such conditions are imposed when both 
Jamps and induction motors are operated 
on the same circuit. The rush of current 
taking place when a large induction motor 
is thrown on the line makes the lamps 
flicker unpleasantly unless a quick act- 
ing regulator is provided. The BR type 
of regulator meets these conditions and 


the regulator is arranged for a ten per 
cent boost and lower, and that the power- 
factor on the line is 100 per cent, the 
effect of the regulator having this low 
power-factor and with full load on the 
line will only reduce the power-factor on 
the line 0.2 per cent; in other words, the 
power-factor would become 99.8 per cent, 
With a five per cent boost and lower regu- 
lation under the same conditions the line 
power-factor would be 99.9 per cent. It 
is therefore evident that the reactance in 
the regulator has a negligible effect on the 
power-factor of the svstem as a whole. 
Both types of regulators are built in 
standard sizes for sixty cycles and 2,200 
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volts to boost and lower the voltage either 
five per cent or ten per cent above and 
below normal. The BR regulator is usu- 
ally built in sizes from eleven to twenty- 
two kilowatts, while the IR types for 


single or polyphase circuits range in size’ 


from 5.5 kilowatts to forty-four kilowatts. 
Their capacity, however, is practically un- 
limited and has already been extended to 
1,200 kilowatts. The General Electric 
Company is also prepared to furnish auto- 
matic regulators of the same general con- 
struction as the standard types but wound 
for special voltages or frequencies. 


Electrically Operated Refrigerating 
Plant in the Gallatin Hotel, 
Uniontown, Pa. 
Mechanical refrigeration employing elec- 
tric motors as its source of power is cover- 
ing a very broad field and has almost un- 
limited application in the preservation of 
food products and maintaining a low tem- 
perature in many industrial processes, as 

well as in domestic and household use. 
In some cases the adopticn of me- 


Tren-Horse-POWER WESTINGHOUSE TYPE CCL 
INDUCTION Motor DRIVING AMMONIA PUMP. 


chanical refrigeration depends greatly 
upon the question of economy, and in 
others cost is sacrificed for cleanliness, 
convenience and easily controllable tem- 
perature. Refrigeration is not confined to 
the cooling of various products, however, 
but is largely used in furnishing cooler 
air in private and public buildings dur- 
ing the heated seasons of the year. 

The machines now used to produce a 
reduction in temperature are nearly all 
based on the principle of production of 
cold by the evaporation of Jiquid to the 
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gaseous form; and of the many systems 
of ice-making and refrigerating in exten- 
sive use to-day, the ammonia compression 
system occupies a preeminent position. It 
consists of a complete cycle of operations, 
involving three successive steps—compres- 
sion, condensation and expansion. These 
three steps are made continuous and are 
constantly repeated. 


An illustration of the foregoing is 


Two-Horse-POWER WESTINGHOUSE Type CCL 
INDUCTION Motor DRIVING BRINE PUMP. 


found in the refrigerating plant in the 
Gallatin Hotel at Uniontown, Pa., views 
of which are given herewith. 

The ammonia compressor, made by the 
Brunswick Refrigerating Company, is 
driven by a ten-horse-power Westinghouse 
type CCL motor. From the compressor 
the liquid ammonia is circulated in coils 
within the brine tank and returns in a 
gaseous form. The cool brine is used for 
the double purpose of making ice for 
table purposes and for cooling the beer 
cellar and ice-boxes. Ice-cans filled with 
fresh water are submerged in the brine 
tank, and the average output of ice is six 
tons per day. 

A circulating pump driven by a West- 
inghouse two-horse-power, type CCL mo- 
tor forces the brine to the beer cellar, 
which is nine feet by sixteen feet by seven 
and one-half fect, and is maintained at an 
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average temperature of forty degrees 
Fahrenheit. Besides the beer cellar there 
are three ice-boxes, each five feet by six 
feet by seven feet, and one cook’s box, 
four and one-half feet by five feet by seven 
feet. Two of the ice boxes are used for 
freezing purposes and are maintained at 
an average temperature of sixteen de- 
grees Fahrenheit. 


The “ Universal” Electric Light 
Holder. 


The Gail-Webb Manufacturing Com- 
pany, 6-8 Lock street, Buffalo, N. Y., has 
placed upon the market a device for hold- 


Dropv-LIGHT HOLDER. 


ing an electric lamp, designated as the 
“Universal” electric light holder. This 
device allows the light to be swung in a 
complete circle, raised and lowered at will, 
and twisted and turned to any conceivable 
angle. The holders for twelve-foot ceil- 
ings have a total length of nine feet, six 
inches. Their scope is any position within 
a circle of ten feet in diameter. They have 
four feet of longitudinal travel. The 
holder is flexible, having a universal joint 
at the top and bottom, with a sliding joint 
between. Automatic friction devices at 
all joints enable the lamp to be moved 
into any position and keep the lamp in 
that position. The slack in the cord is 
always out of the way. The accompany- 
ing illustration shows a few of the appli- 
cations of this device. 
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Erratum. 


The address of the DeLamar Copper 
Refining Company was given as Perth 
Amboy, N. J., on page 149 of the issue of 
the Ereerrican Review for July 28. 
This should have been Chrome, N. J. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SYRACUSE RAILWAYS USE NIAGARA POWER—On the after- 
noon of July 29 the cars on the Dudley, East Genesee, Grape and 
Butternut street lines in Syracuse, N. Y., were operated by means 
of power from the plant of the Niagara, Lockport & Ontario Power 
Company at Niagara Falls. . 


CHICAGO TELEPHONE COMPANY—The Chicago Telephone 
Company has put into effect reductions in charges and made other 
concessions in the way of improved service. Prices for measured 
service are reduced so as to make a much lower schedule for ordi- 
nary business telephones. Under the new schedule the company 
sells 600 calls per year for $60, a reduction of twenty-five per cent. 
For additional calls there is a graded charge of six, five, four and 
three cents. 


MASSACHUSETTS POWER PLANT—The Light, Heat and 
Power Company, Boston, Mass., of which Arthur E. Childs is presi- 
dent and Addis M. Whitney is treasurer, has purchased the Royal 
Cheney farm of sixty-three acres at Still River, seven miles from 
Ayer, Mass., for the purpose of erecting a central power station to 
furnish light and power for the towns of Leominster, Clinton, Ayer, 
Harvard and Groton. The purpose of the company is to abolish 
the present local plants in the towns mentioned and to supply power 
and light from a central station. The company already controls 
the Leominster Gas Light Company. f 


SOUTHERN BELL INCREASES STOCK—The stockholders of 
the Southern Bell Telephone and Telegraph Company at a recent 
meeting in Richmond, Va., decided to increase the capital stock 
of the company from $2,500.000 to $3,000,000. The $500,000 of new 
stock is for the purpose of paying for new fireproof buildings in 
Richmond and Norfolk, underground cables and extensions and 
other improvements. Among the contemplated improvements is said 
to be the construction of a number of standard long-distance lines 
for the purpose of connecting Richmond with every town of im- 
portance in Virginia. It is expected that this work will be done 
within a year. 


NEW ST. JOSEPH-KANSAS CITY AIR LINE—The St. Joseph 
& Southern Railway Company has been chartered at Jefferson City, 
Mo., by John Donovan, John D. Richardson, N. B. Biles, Edward C. 
Swift, James N. Burns, Henry Krug, Jr., J. C. Schneider and Jesse 
I. Roberts to build an air line between Kansas City and St. Joseph, 
Mo. John Donovan, head of the enterprise, is the western repre- 
sentative of the Swift interests in numerous projects, and is presi- 
dent of the St. Joseph Stock Yards Company. The capital stock 
of the new company is $500,000, and the term of incorporation, 200 
years. Motor-cars are to be used on the road to take care of subur- 
ban and local passenger traffic. 


SAYS CITY OWNERSHIP PAYS—The ninth annual report of 
the electrical department of the city of Chicago, Ill., gives figures 
which show apparently that the municipal ownership of street lights 
has been a financial success. City Electrician William Carroll fig- 
ures that the cost of rented service since 1888 would aggregate the 
sum of $5,332,113, to which he adds interest at four per cent, making 
a total of $6,687,910. The city has expended $4,748,890 for construc- 
tion and operation of the municipal plant, which, with the interest 
computed at four per cent, will give a total of $6,212,846. This, 
Mr. Carroll declares, shows an actual saving in cash to the city of 
$475,068. From this, however, he deducts $85,784 as lost taxes for 
the first thirteen years of operation, and an additional loss of $65.- 
474 in taxes for the last five years, leaving a saving to the city of 
$323,805. 


MEXICAN POWER FRANCHISE—A concession has been ob- 
tained by Messrs. Norcross & Taylor from the Mexican government 
to utilize 3,500 litres of water per second from the Salado river or 


from the Nogales lagoon, in the canton of Orizoba, state of Vera 
Cruz, for generating electricity. The concession carries authority 
to establish a transmission line or an underground distribution sys- 
tem and to construct all such hydraulic works and canals as may 
be necessary for the purpose. Surveys for the location of the works 
must be commenced within six months. The plans and profiles 
must be submitted within twelve months, and the construction of 
the works must be commenced within twenty-four months. The 
whole installation must bo completed within seven years. The 
franchise includes the free importation of machinery and the con- 
struction of telephone and telegraph lines. 


MICHIGAN STATE TELEPHONE—The Michigan State Tele- 
phone Company is threatened with more rivalry in Detroit. This 
is due to the formation of the Home Telephone Company, to be 
financed by the issuance of $3,000,000 six per cent bonds. The 
tonds have been sold through the Electric Construction Company 
to the Commonwealth Trust Company, of St. Louis. The pro- 
moters are largely St. Louis people with whom are associated the 
Brailey group of independent telephone promoters. The independ- 
ent company has been engaged for several weeks in a house-to- 
house canvass to secure subscribers. Public sentiment, however, 
seems against a double telephone service, and the new company 
has obtained only a comparatively small number of subscribers. 
The Michigan State Telephone Company has nearly 20,000 sub- 
scribers’ stations in that city alone, and has made arrangements to 
increase the capacity of the Detroit exchange to 60,000 subscribers’ 
stations. It will spend in Detroit next year over $1,000,000. 


WISCONSIN TELEPHONE COMPANY INCREASE—Out of a 
$10,000.000 increase in the capital stock of the Wisconsin Telephone 
Company decided on at a recent meeting of the directors of the 
company, approximately $250,000 will be expended in rebuilding the 
entire South side district in Milwaukee, and erecting the addition 
to the South side exchange that is now under way at Hanover and 
Washington streets. The improvements on the South side include 
a fine new switchboard to be installed as soon as the new building 
reaches the requisite stage of completion, and new poles and wires 
wherever needed, and in fact a general renewal of the whole dis- 
‘rict. Other improvements to be hurried to completion and paid 
for out cf the $4,500.000 that will become available at once as a 
result of the action of the directors will be the completion of im- 
provements at Waukesha now under way. A new switchboard is 
also to be installed at the Spring City. Improvement and extension 
work at Beloit, Janesville, Port Washington, Neenah, Kaukauna, 
Sturgeon Bay and many other important points in the state has 
also been decided on and outlined for prompt attention. 


LOW LIGHTING BIDS—The city of Oneida, N. Y., after Janu- 
ary 1, 1907, will be one of the cheapest lighted cities in the state. 
Bids were opened recently showing a considerable difference in the 
cost of this public utility. The specifications under which the bids 
were made call for ninety street lamps to burn until one o’clock 
and forty lights to burn all night. Seventy-five free incandescent lights 
for municipal buildings, etc., are also required. At present the 
city of Oneida is paying about $7.000 a year for lighting its streets, 
etc., or at the rate of about $70 for all-night lights and $55 for one- 
o’clock lights. The bid of the Empire State Power Company, of 
Amsterdam, which is low, shows a difference of about one-half in 
the total yearly cost. This company’s bid for extra lights that may 
be required by the city is $25 for the one-o’clock lights and $37.50 
for the all-night lights. The rate per light now paid is about double 
this figure. The Empire State Power Company is the company 
which has the contract for furnishing power for the West Shore 
trolley service, and if this company is awarded the contract the 
current for lighting Oneida will be switched from the West Shore 
at Oneida Castle. Under the terms of the contract to be awarded, the 
successful bidder must give heavy bonds to furnish a light satis- 
factory in every way to the board of public_works. 
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ELECTRIC RAILWAYS. 


OSKALOOSA, IOWA—The contract has been let to the Cooke 
Construction Company, of Minneapolis, to build the Oskaloosa & 
Buxton Interurban. 


ATHENS, GA.—The Athens Electric Railway Company will in- 
crease its capital from $125,000 to $275,000, and make a number of 
extensive improvements. 


BROCKPORT, N. Y.—At a meeting of the Brockport village 
board the franchise granting the Buffalo, Lockport & Rochester 
Railway Company a right of way through the village was signed. 


PROVIDENCE, R. I.—The North Smithfield town council has 
granted a franchise to the Worcester & Providence Street Railway 
Company to construct and operate in the town an electric street 
railway. 


SOUTH BEND, IND.—Arrangements have been made to begin 
work on the Chicago, Lake Shore & South Bend Railway, which will 
connect Michigan City, New Carlisle, Gary and Indiana Harbor, Ind., 
and Chicago. 


TAYLOR, TEX.—J. A. Thompson, chairman of the executive 
committee of the proposed Taylor & Houston Railroad, has closed 
a contract with F. L. Dormant, of Houston, for a preliminary sur- 
vey of the road. 


CINCINNATI, OHIO—A movement has been started for the 
organization of a company to build an electric traction road from 
Rose Hill, in Avondale, north through Sharon, to Middletown and 
Franklin, a distance of about forty miles. 


RAVENNA, OHIO—Thomas Childs, of Akron, is behind a plan 
to build an electric railroad from Ravenna to Garrettsville, a dis- 
tance of twelve miles. Mr. Childs is the man who promoted the 
Canton-Akron line and the New Philadelphia line. 


MAYSVILLE, KY.—At a meeting of the stockholders of the Mays- 
ville, Carlisle & Millersburg traction road it was decided to com- 
mence work immediately. Eastern capitalists will furnish the 
money. The cost of the road will amount to about $1,000,000. 


IOWA CITY, I1OWA—tThe people of Holbrook and vicinity are 
eager for the building of the proposed Iowa City, Montezuma & Des 
Moines Railway. They have agreed to subscribe $30,000 in cash 
and right of way for the six miles of territory in which they are 
particularly interested. | 


SEATTLE, WASH.—It is announced that the Portland & Seattle 
Railroad Company, a subsidiary corporation of the Northern Pa- 
cific and Great Northern roads which has acquired the old Union 
Pacific right of way, will operate the line between Seattle and Port- 
land with electric power. 


INDIANA, PA.—The Indiana town council has granted a fran- 
chise to the Indiana Street Railway Company for a right of way 
through Fifth and Sixth streets. This company was formed by the 
merging of the Indiana & Blairsville, Indiana, Clymer & Creekside 
and the Indiana Railways companies. 


BARBERTON, OHIO—The name of the Barberton, Wadsworth 
& Western electric railway has been changed to the Akron, Wads- 
worth & Western. Work on the Wadsworth line is progressing 
rapidly, and the right of way has now been secured, so that the 
work can go on without Interruption. 


HARTFORD, CT.—The Consolidated Railway Company has de- 
cided to use the steam tracks of the Norwich & Worcester division 
for trolley purposes between Taftville and Central Village. Trolley 
wires will be strung over the tracks as far as Taftville, where the 
cars will be diverted to the Norwich trolley system. 


NEW HAVEN, CT.—President C. S. Mellen, of the New York, 
New Haven & Hartford Railroad, has issued orders to electrify the 
line from Middletown to Berlin and from Middletown to Meriden, 
to be operated as a trolley. The construction department of the 
company is already preparing material for the work. 


MANITOWOC, WIS.—Actual work on the new Fox river elec- 
tric line from Manitowoc to Sheboygan has been started at Cleve- 
land station, and officers of the road state that it will be finished 
by March 1, 1507. The line is twenty-five miles long, and is the 
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connecting link between Manitowoc and Milwaukee. The company 
will carry both passengers and freight and will operate on a one- 
hour schedule. 


LIMA, OHIO—A special meeting of the Western Ohio railway 
stockholders will be held at the company’s office in Lima on August 
15 to vote on a proposition for increasing the capital stock of the 
company from its present figure, $3,000,000, to $3,400,000. The in- 
crease of $400,000 is to be six per cent cumulative preferred stock. 


NORRISTOWN, PA.—The Montgomery Rapid Transit Company 
has awarded contracts for the building of its twenty miles of new 
line between Souderton and Trappe as follows: grading, to Walter 
Derr, Norristown; masonry for bridges, to James M. Smith, 
Schwenksville; steel superstructure for bridges, to the Pennsyl- 
vania Steel Company. 


OLEAN, N. Y.—The Rock City Railroad Company, of Olean, a 
reorganization of the Olean, Rock City & Bradford Railroad Com- 
pany, running between Olean, N. Y., and Bradford, Pa., a distance 
of twenty miles, has been incorporated with a capital of $100,000. 
Among the directors are Charles V. Nellany, Oscar F. Corgi and 
Albert M. Hartung, of Buffalo. 


DES MOINES, IOWA—The Des Moines City Railway Company 
is preparing to build a new central power-house to cost $200,000. 
It will be run in addition to the present plant, and the current will 
be used for power on a number of proposed city extensions and 
interurban lines, as well as for supplying additional power needed 
for operating the present mileage. ‘ 


DAYTON, OHIO—An important franchise has been granted to 
the Cincinnati, Dayton & Toledo Traction Company, a Schoepf syn- 
dicate line, by which the company will build double tracks north 
and south of Dayton on the Salem and Cincinnati pikes, respectively. 
It is proposed also to extend the service, and, according to plans, 
a new line will be built from Dayton View to Oakwood, the north- 
ern and southern suburbs. 


ST. PAUL, MINN.—With the avowed purpose of constructing 
an electric line from Anoka to Minneapolis via Osseo and Robbins- 
dale, A. B. Robbins, of Minneapolis, has applied to the city council 
of Anoka for a franchise to use the streets of that city for tracks. 
poles and wires and for such concessions as the city may be willing 
to grant his company. Mr. Robbins is president of the North Minne- 
apolis Street Railway Company. 


BROOKLYN, N. Y.—The Brookl¥h Rapid Transit Company has 
begun the operation of the new Canarsie line, connecting Canarsie 
with Williamsburg, a distance, of about six miles. From Broad- 
way ferries to East New York the trains run on the elevated struc- 
ture and thence on the surface. Ten-minute headway between 
trains is maintained in the day and half an hour at night. The 
running time between the two points is thirty-five minutes. 


KALAMAZOO, MICH.—A franchise has been granted to the Kala- 
mazoo, Gull Lake & Northern Electric Railroad by the Kalamazoo 
city council. The road is to extend to Grand Rapids via Gull Lake 
and the Barry county lake district and to Battle Creek. The fran- 
chise provides for an interurban loop around the business section 
of the city, to be used in common by all interurban roads, and alsa 
provides for remuneration to the city of one-half cent per passenger, 


CLEVELAND, OHIO—The Municipal Traction Company has per: 
fected its organization and taken over the property of the For: 
est City Railway Company. A. B. Du Pont was elected president, 
of the Municipal Traction Company; Frederic C. Howe, vice-presi. 
dent; W. B. Colver, secretary, and Edward Wiebenson, treasurer, 
Mr. Du Pont was selected as the general manager and F. C. Alber, 
who was general manager of the Forest City Company, was made 
his assistant. 


YOUNGSTOWN, PA.—J. G. White & Company, of New York, have 
been engaged as engineers for the electrification of the steam rail- 
road between Youngstown and Columbiana, Ohio. This road was 
built by the White company several years ago. The Youngstown & 
Southern, as the road has recently been named, is now engaged in 
extending this line to Leetonia, and this extension will be electrified 
by the White company. The contract covers the necessary rolling 
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stock, transmission, substations, etc. This line will provide through 
electric service from East Liverpool to Youngstown and from Can- 
ton, Akron, Alllance and Salem to Youngstown. J. G. White & 
Company will actively push this work, and expect to have it com- 
pleted this summer. 


RUTLAND, VT.—The interests who purchased the Rutland Rail- 
way and Gas Company and the Chittendon Power Company, and 
who consolidated these companies into the Rutland Railway and 
Power Company, have purchased the Rutland City Electric Com- 
pany, which is also to be included in the consolidation. Tracy 
Rogers has been elected president, and Leo H. Wise, vice-president, 
of the electric light company. This consolidation will now include 
all the public service corporations of Rutland. 


BUCYRUS, OHIO—Work has been begun on the Bucyrus, Marion 
& Columbus Electric Railway, which will connect Bucyrus with 
Marion, and will operate with and over the Columbus, Delaware & 
Marion line from Marion to Columbus. The Bucyrus-Marion line 
is virtually an extension of the line already in operation from 
Columbus to Marion. From Bucyrus the line will make connection 
for Toledo with the Totedo & Columbus Railway Company, and for 
Cleveland with the Bucyrus, New Washington & Plymouth line. 


AVON, N. Y.—The work of electrifying the Mount Morris branch 
of the Erie Railroad has been commenced, with Avon as the dis- 
tributing point. Several carloads of materials have arrived and 
surveyors are at work driving stakes where the poles to support 
the wires will be erected. An extra gravel-train crew has been put 
on for the purpose of reballasting the roadbed between Avon and 
Mount Morris, and the work is well under way. The Erie Officials 
claim that they yill have electric cars running on an hour schedule 
by October 1. 


SPOKANE, WASH.—Articles of incorporation have been filed 
by the West Coast Traction Company. The capital stock is to be 
$750,000, and the incorporators are: C. H. Weeks, of Spokane; B. J. 
Weeks, of Tacoma; D. D. Leverson, of London, England; Cyrus 
Bradley, of Spokane; J. W. Reynolds, of Chehalis; F. B. Hubbard, 
of Centralia, and W. W. Cannon, of Centralia. The company is 
formed for the purpose of constructing and operating steam and 
electric railway lines in Chehalis and Centralia, with a line run- 
ning to Olympia. 


ALLENTOWN, PA.—In connection with its new system of trans- 
mitting power from the power station on Front street, the Lehigh 
Valley Transit Company wiil erect eight substations. The power 
Plant is expected to be put in use by the middle of September. The 
substations will be put up at Schnecksville, Slatington, Catasauqua, 
‘Hecktown, Coopersburg, Sellersville, Lansdale and Ambier. The 
Contract for four has been let. G. H. Hardner will erect those at 
Coopersburg and Hecktown and M. T. J. Ochs those at Catasauqua 
and Schnecksville. 


. HANOVER, PA.—Announcement has been made that a trolley 
line will soon be built from York to Gettysburg via Hanover. The 
local line will be continued from the McSherrytown terminus 
through Edge Grove, Centennial and Bonneauville to Gettysburg. 
When the line is completed to Gettysburg and the recently surveyed 
line from York to Hanover is finished there will be a continuous 
roadway from Philadelphia to Gettysburg. The distance of 150 
miles will have only one break, that being at the Susquehanna 
river, where a ferry will be used. 


EASTON, PA.—A mortgage for $500,000 given by the Easton & 
South Bethlehem Transit Company to the Girard Trust Company, 
of Philadelphia, to secure bonds, has been filed in Northampton 
County. The new trolley company is controlled by the capitalists 
who own the Easton Transit Company, and will be operated in con- 
junction with the latter’s lines in this section. The new route is 
by way of Freemansburg, and will pass through the territory on 
Which the Bethlehem Steel Company will erect its new buildings 
and establish its additional plants. 


PHILADELPHIA, PA.—Articles of consolidation have been filed 
at the state department in Harrisburg between the Philadelphia, 
Morton & Swarthmore Street Railway Company and the Media, 
Middletown, Aston & Chester Street Railway Company, to be known 
as the Darby, Media & Chester Street Railway Company. The capi- 
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tal is $600,000. These two companies recently leased their proper- 
ties to the Philadelphia Rapid Transit Company for a period of 
999 years. The rapid transit company is operating the lines in 
connection with its Darby division. 


DETROIT, MICH.—The American Trackless Trolley Company, 
of Boston, will make application, it is said, to the council at an early 
date for a thirty-year franchise on a three-cent-fare basis. The 
company will propose using practically the same route as that 
specified in the pending People’s Railway Company’s franchise. The 
Detroit United Railway is said also to be about to apply for per- 
mission to extend its tracks under its present franchises, embody- 
ing six-for-a-quarter tickets on all five-cent lines, universal trans- 
fers, and an extension of the workingmen’s ticket time. | 


CUMBERLAND, MD.—The Pennsylvania & Maryiand Street 
Railway Company has been granted a charter to construct and 
operate a line thirty miles long through the Meyersdale region. 
The capital stock is $200,000 and the road is to run from Somerset 
to the following places: Berlin, Brothers Valley, Garrett, Meyers- 
dale, Salisbury, Jennings and Frostburg. The officers and directors 
are C. H. Jennings, Garrett county, president; George W. Kipp, 
Congressman M. E. Lilly, Towanda, Pa.; D. H. Clark, Punxsu- 
tawney, Pa.; H. H. Maust, John N. Wright and J. L. Barchus, Elk 


Lick. 


CHESTER, PA.—A notice has been issued calling for a special 
meeting of the stockholders of the Darby, Media & Chester Street 
Railroad Company, to be held at the offices at Folsom, on Septem- 
ber 10, 1906. The above name is that adopted at a recent meeting 
of the Philadelphia, Morton & Swarthmore and Media, Middletown, 
Aston & Chester Electric Railway companies, called for the pur- 
pose of combining the two chartered companies. The stockholders 
at the coming September meeting will be called upon to decide the 
question of increasing the capital stock of the concern from $850,000 
to $1,500,000. 


EUGENE, ORE.—The Eugene city council at a meeting passed 
an ordinance granting to the Willamette Valley company a fran- 
chise for the construction of an electric street railway in Eugene. 
The franchise has a life of thirty years, and provides that construc- 
tion work shall begin within six months from the time the fran- 
chise is accepted. The company is to build an electric line from 
Eugene to Springfield, to be completed within eighteen months. A 
bond of $500 is required, and after the city’s population reaches 
15,000 one per cent of the gross earnings of the system within the 
city limits shall be paid to it. ; 


DOLGEVILLE, N. Y.—A trolley franchise was granted to the 
Little Falls & Canada Lakes Railway Company at a meeting of the 
Dolgeville village board. The franchise is for ninety-nine years, 


and after the first ten years the company will be required to pay 


three per cent of its gross earnings to the village. A bond of $5,000 
will be posted to insure a faithful observance of the provisions of 
the franchise. It is stated in the franchise that work on the road 
must be started by June 1, 1907, that half the trackage here 
must be down by December 1 of the same year, and that cars 
between Dolgeville and Little Falls must run at least once every 
two hours by July 1, 1908. 


CLEVELAND, OHIO—The bondholders’ committee of the 
Springfield & Xenia Traction Company held a meeting recently and 
decided upon plans for the reorganizing of the company. The com- 
mittee is composed of J. M. Hutton, of Cincinnati, W. H. Lamprecht 
and W. S. Hayden, of Cleveland. The following statement con- 
cerning the plans decided upon was issued after the meeting: “It is 
proposed to make a reorganization, effective about October 1, 1906, 
in accordance with a plan such that the new company will issue 
$300,000 five per cent preferred stock and $300,000 common stock: 
the preferred stock to be convertible par for par in first mortgage 
fives if and when the net earnings of the property reach $20,000 
per annum. All of the new securities will be distributed pro rata 
among the holders of the certificates of deposit which were given 
for Springfield & Xenia Traction Company bonds. Certain claims 
against the original company are yet to be disposed of and the 
carrying out of the committee’s plans is more or less dependent 
upon the results of negotiation with the holders of the claims re- 
ferred to.” | 


TELEPHONE AND TELEGRAPH. 


NEW MARKET, IOWA—The Farmers’ Mutua] Telephone Com- 
pany has placed in operation a new switchboard. 


SKIATOOK, I. T.—A new telephone exchange is being installed 
at Skiatook under the management of T. F. McVay. 


HARTFORD, CT.—The Southern New England Telephone Com- 
pany will lay 75,000 feet of duct in Hartford during the current 
season. i 


CHICAGO, ILL.—The telegraph lines of the Rock Island-St. 
Louis & San Francisco system are being reconstructed at a cost of 
$500,000. 


ALBANY, N. Y.—A certificate filed at the secretary of state’s 
office certifies the merger of the Elba Telephone Company with the 
Bell Telephone Company, of Buffalo. 


MONTREAL, QUEBEC—The Canadian Pacific Railway Company 
has authorized the construction of 7,000 miles of new telegraph 
lines, a large part of which will use heavy copper wire. 


RUTLAND, VT.—The New England Telephone and Telegraph 
Company has leased a suite of rooms in the Mead Building, now 
being erected, and will install a new $28,000 switchboard. 


KENNET, CAL.—The private telephone line owned by the 
Golinsky company, and operating eight miles of line between Kennet 
and the Balakala mine, is to have a four-mile branch to the town 
of Coram. 


CLEVELAND, OHIO—The Cuyahoga Telephone Company will 
erect a new exchange building at Collinwood. The plans have been 
prepared by Architects Searles, Hirsh & Gavin, and the general con- 
tract has been awarded to the Samuel Austin & Son Company. 


HOWARD, KAS.—It is announced that J. H. Close has sold his 
telephone system in Howard and at Severy, and his toll line 
between the two towns, to the O. B. Walker Telephone Company, of 
Howard, which has recently built a new plant and which is at work 
on one at Severy. 


HADDONFIELD, N. J.—John T. Windrim, architect, has awarded 
a contract to J. S. Cornell & Son for the erection of a new tele- 
phone exchange at Haddonfield for the Bell Telephone Company. 
The building will be two stories high, and will measure twenty- 
eight by forty-two feet. The cost will be $40,000. 


SYRACUSE, N. Y.—The Central New York Telephone and Tele- 
graph Company has awarded to D. C. Weeks & Son, of New York, 
the contract for its new building in Montgomery street adjoining 
its present building. It will have a frontage of thirty-three feet 
and a depth of 125 feet, and will be five stories high. 


SALT LAKE CITY, UTAH—The Rocky Mountain Bell Tele- 
phone Company has completed the construction of its line from 
Twin Falls, Ida., to Filer and Buhl, a distance of twenty miles. 
This line within a year will be carried on through to Boise, giving 
the company a much shorter route from the Idaho capital to south- 
ern points. 


WOONSOCKET, R. I—The Providence Telephone Company is 
planning to put the greater portion of its wires in the second ward 
of Woonsocket under ground, and has also obtained telephone rights 
and installed additional instruments in Blackstone, Millville and 
East Blackstone, including these sections within the limits of the 
local exchange. 


EAU CLAIRE, WIS.—The Wisconsin Telephone Company is to 
expend between $50,000 and $60,000 in Eau Claire during the period 
of three or four months in improvement—consisting of cable and 
additional central office facilities. The plans and specifications have 
been completed, and the work will begin as soon as the necessary 
material to start it arrives. 


SYRACUSE, N. Y.—A certificate filed with the secretary of 
state at Albany shows a merger of the Central New York Tele- 
phone and Telegraph Company, the St. Lawrence Telephone Com- 
pany, the Oneonta Telephone Company, the Milford Telephone Com- 
pany and the Madrid Telephone Company, under the title of the 
Central New York Telephone and Telegraph Company. 
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ANGLETON, TEX.—The Southwestern Telegraph and Telephone 
Company has begun work putting in a telephone exchange at Angle- 
ton. An entirely new long-distance line is being built from Houston 
down the Columbia Tap Railroad to Columbia and thence to Bra- 
zoria, with a branch line from Anchor Junction through Angleton 
to Velasco. With the new long-distance line and the local exchange 


_in Angleton the telephone service will be greatly improved. 


RACINE, WIS.—It is announced that the Union Grove Telephone 
Company has been reorganized and incorporated with a capital 
stock of $5,000. The system is to connect with adjacent towns, 
covering fifteen miles north and south and six miles east and west. 
Further announcement has been made that a deal has been closed 
with the Wisconsin Telephone Company to connect the Union Grove 
and farmers’ lines with the Wisconsin Telephone Company’s wires, 
thus giving them long-distance service. 


CANANDAIGUA, N. Y.—The Seneca-Gorham Independent Tele- 
phone Company at its annual meeting elected the following direc- 
tors: Thomas B. Wilson, of Halls; William Pulver, of Gorham; 
A. D. Allen, of Gorham; Duncan S. Allen, of Seneca; Edwin E. 
Hall, of Stanley; Rice Macauley, of Stanley; John A. Driscoll, of 
Rochester. Mr. Driscoll was elected president for the third term. 
Duncan S. Allen, vice-president; Rice Macauley, secretary and gen- 
eral manager; William Pulver, treasurer. The executive committee 
is composed of Messrs. Wilson, A. D. Allen and E. E. Hall. The 
treasurer's report showed a prosperous year. 


PERSONAL MENTION. 


MR. J. F. GILBERT, of Niles, Ohio, who is prominently known 
in connection with the incandescent lamp industry, is spending the 
summer with his family at Hull, Mass. 


MR. C. O. BAKER, who now has charge of the sale of the 
Sawyer-Man incandescent lamp manufactured by the Westinghouse 
Electric and Manufacturing Company in Ohio and the Middle States, 
has his offices in the New England Building, Cleveland. 


MR. HENRY A. CLEVERLY, for years associated with the 
Cleverly Electric Company, at Philadelphia, Pa., and lately with 
the Baldwin Locomotive Works, of the same city, has suffered a 
sad bereavement in the loss of his wife, Sarah Irene, daughter of 
James C. and Sarah (Holbrook) Gardener, on June 23. Mr. and 
Mrs. Cleverly were married July 25, 1871. f 


MR. JOHN A. BUGGY, who for several years has been chief 
engineer of the plant of the Delaware County Line and the Citizens’ 
Electric Heat, Light and Power Company, Chester, Pa., the inter- 
ests of which have been purchased by the Philadelphia Suburban 
Electric Company, has been appointed superintendent of the Dela- 
ware County Line, to succeed Arthur G. Jack, who will take charge 
of the Chester traction lines. 


NEW PUBLICATIONS. 


REPORT OF THE COMMISSIONER OF EDUCATION—Vol. i 
of the report of the commissioner of education, Washington, D. C., 
for the year ending July 30, 1904, is being distributed. This vol- 
ume is replete with interesting and instructive literature concern- 
ing this important branch of the work of the Department of the 
Interior. 


THE MURGAS SYSTEM OF RAPID WIRELESS TELEGRAPHY 
—The Universal Aether Telegraph Company, Philadelphia, Pa., has 
published a descriptive treatise relating to the Murgas system of 
rapid wireless telegraphy, invented and perfected by Joseph Mur- 
gas, Wilkesbarre, Pa. The system is carefully described and the 
text is illustrated by a series of fine half-tones. 


WASTE OF WATER IN NEW YORK AND ITS REDUCTION 
BY METERS AND INSPECTION —The Merchants’ Association of 
New York has issued a valuable volume including a report by James 
H. Fuertes, C. E., to the committee on water supply of the Mer- 
chants’ Association, on “Waste of Water in New York and its Re- 
duction by Meters and Inspection.” There is also a digest of laws 
governing the use of water meters in New York by Alfred L. Maril- 
ley. and a summary of present conditions relating to the water sup- 
ply of New York, by J. Hampden Dougherty. 
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NEW INCORPORATIONS. 
ALBANY, N. Y.—Elmira & Seneca Lake Traction Company. 
$200,000. : o 
LOCKPORT, N. Y.—The Undercurrent Traction Company, of 
Lockport. $100,000. 


DOVER, DEL.—Chester Electric. Company. To deal in elec- 
tricity for heating, lighting, etc. $300,000. 


DENVER, COL.—The Iri County Electric Company. $50,000. 
Incorporators: William C. Barker, William F. Crossley, L. C. 
Duncan. 


NEWARK, N. J.—Newark Block Lighting Company. $100,000. 
Incorporators: James M. Seymour, Jr., David Seymour and Thomas 
Thompson. 


TRENTON, N. J.—The Stover Telephone Company, Frenchtown. 
$10,000. Incorporators; John J, Stover, Carrie C. Stover, Matilda C. 
Stover, Samuel Eddy, Josiah C. Butler. 


COLUMBUS, OHI1O—Ruggles Telephone Company, Ruggles. $2,- 
000. Incorporators: F. A. Hamilton, H. H. Sutherland, Byron J. 
Ferris, W. C. Sturtevant and O. A. Quinn. 


ALBANY, N. Y.—Berkshire Home Telephone Company, Berk- 
shire. To operate in Tioga and Cortland counties. $5,000. Direc- 
tors: C. Royce, G. Brown and E. F. Lynch, of Berkshire. 


ALBANY, N. Y.—The Cross Island Traction Company. To 
operate forty-two miles of road, Brookhaven to West Sayville. 
$500,000. Directors: William M. Moyer, Leroy Baldwin and Paul 
T. Brady, Í 


PORTLAND, ME.—Buxton & Hollis Power Company. To carry 
on the business of manufacturing, selling and supplying electricity 
for light, heat and power in the towns of Buxton, Hollis, Liming- 
ton and Standish. $1,000. 


SAN FRANCISCO, CAL.—Coast County Light and Power Com- 
pany. $1,500,000. Incorporators: Leo H. Susman, Henry Molloch, 
L. W. Prior, Walter T. McLean, Henry Bostwick, William B. Bosley 
and Raymond A. Morton. 


HARRISBURG, PA.—Wheatland Street Railway Company, of 
Wheatland, Mercer county; to build a line one mile long through 
the streets of Wheatland; $6,000. Greensburg & Latrobe Street 
Railway Company; to construct a line ten miles long from Latrobe 
to Greensburg; $60,000. 


CHICAGO, ILL.—Effingham & Olney Interurban Railroad. To 
be constructed from Effingham southeasterly through counties of 
Clay and Richmond to Olney. Principal office at Eberle, Ill. $2,500. 
Incorporators and first board of directors: R. S. Wishard, D. Wish- 
ard, G. M. Merry, Henry Richards, of Eberle, Ill., and Theron Gould, 
of Bible Grove, Ill. 


SPRINGFIELD, ILL.—Carthage & Western Illinois Electric Rail- 
way Company, with principal office located at Chicago. To con- 
struct a line from Carthage, Hancock county, to points in the coun- 
ties of Fulton, Cass and Adams. $2,500. Incorporators and first 
board of directors: W. M. R. Vose and F. P. Vose, both of Evanston; 


C. C. Breuer, Ralph A. Griffen and George A. Griffen, all of Chi- 
cago, 


ELECTRICAL SECURITIES. 


The first three days of August realized each a “million share day” 
in comparison to only two such days for the whole month of July. 
Sentiment continues bullishly inclined, and under the impetus given 
the market by the declaration of the dividend in United States Steel 
common the market advanced rather solidly, practically all of the 
leading stocks making rallies of from five to twenty points. An 
€ncouraging feature has been the publication of a large number of 
very favorable railroad earnings. One compilation of the reports so far 
made for the recently ended fiscal year shows a total gross increase 
of 11.68 per cent, while net increased 24.30 per cent. For the first 
six months this year the Pennsylvania Railroad system reported a 
&ross gain of $13,521,000, while net increased $6,381,000. The Illinois 
anes fiscal year showed a gross increase of $2,127,000, and net 
s ased $801,000. Atchison in the fiscal year made a gross gain 

$9,688,000, while net increased $6,564,000. The combined Rock 
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Island-’Frisco system for the fiscal year made a gross increase of 
$10,799,000, and net increased $4,574,000. Southern Railway for the 
same period made a gross gain of $5,496,000, and in net of $805,000, 
and Canadian Pacific made a net gain of $7,498,000. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 4. 


New York: Closing. 
Allis-Chalmers common..............ceecee. 17% 
Allis-Chalmers preferred.............0ee0ce8 49 
Brooklyn Rapid Transit...................6. 80% 
Consolidated Gas............. ccc cece cece eee 137% 
General Wlectrieec¢ ¢fccceui wees keke hiwee es 16814 
Interborough-Metropolitan common.......... 38% 
Interborough-Metropolitan preferred......... TT% 
Kings County Electric........asessesnesses. 160 
Mackay Companies (Postal Telegraph and 

Cables) COmmon........sesssscesessereo 744 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ........ cece cee cccace 72%, 
Manhattan Elevated..........c.c0esccceeeene 1473 
Metropolitan Street Railway................ 107% 
New York & New Jersey Telephone........ 127% 
Western Union.............0 ccc cee eee e eee 915% 
Westinghouse Manufacturing Company...... 151 


The rapid advance in Brooklyn Rapid Transit has attracted con- 
siderable attention, and if the report is true that a considerable effort 
has been made to bear the stock the shorts must have suffered finan- 
cially. Notwithstanding the fact that approximately four out of 
every five days during July witnessed rain, earnings of the Brook- 
lyn Rapid Transit system increased on an average $2,000 per day, 
or about $60,000 for the month. This increase in traffic through the 
borough of Brooklyn in July was above a $250,000 gain made in July, 
1905, and evidences greater general traveling. 


Boston: Closing. 
American Telephone and Telegraph......... 13314 
Edison Electric Illuminating................ 235 
Massachusetts Hlectric...............cc eee 691% 
New England Telephone..................0.6. 131% 


Western Telephone and Telegraph preferred. 90 


Massachusetts Electric and Western Telephone made substantial 
gains with the other stocks irregular. 


Philadelphia: Closing. 
Electric Company of America............... 111% 
Electric Storage Battery common............ 70 
Electric Storage Battery preferred........... 70 
Philadelphia Electric....................... 7 15-16 
Philadelphia Rapid Transit.................. 3014 
United Gas Improvement.................... 841 


The gross earnings of the Philadelphia Rapid Transit Company . 


for July will show an increase over last year of approximately $80,- 
000. The last few days are estimated, but the amount mentioned 
is a director’s view. The earnings for the year will show an in- 
crease in gross of close to $1,250,000. United Gas Improvement 
was in the eyes of the speculator, considerable movement taking 
place. The stock was off several points during the week, but closed 
with a net gain of one-half point. 


Chicago: Closing. 
Chicago Telephone....................00005 126 
Chicago Edison Light....................... 135 
Metropolitan Elevated preferred............. 6614 
National Carbon common................... 81% 
National Carbon preferred.................. 120 
Union Traction common.................... 4 
Union Traction preferred................... 14 


The Metropolitan Elevated carried 123,370 passengers daily dur- 
ing July, an increase of 9,792 per day. 

South Side Elevated stockholders are asking $120 for their 
stock in the new holding company’s first preferred 5 per cent stock. 
One hundred and fifteen has been bid. 

Negotiations to complete the merger with Metropolitan Elevateq 
left out are expected to be resumed next week. 
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ELECTRIC LIGHTING. 


MARQUETTE, MICH.—A second municipal electric plant is to 
be erected at a cost of $60,000. 


McEWEN, TENN.—L. D. Baker will at once commence the erec- 
tion of an electric light plant for McEwen. 


FREDONIA, N. Y.—At a special election the taxpayers voted to 
expend $12,000 to extend the electric lighting plant. 


PULASKI, N. Y.—The Pulaski Electric Light and Power Com- 
pany’s dam in the Salmon river at Pulaski has been rebuilt. 


MANITOU, COL.—Colorado Springs capital this summer will 
erect a 300,000-horse-power electric power plant. at Manitou. 


HUMBOLDT, KAN.—An electric lighting franchise has been 
granted to V. G. Shinkle. The plant will be installed at once. 


NORTH ATTLEBORO, MASS.—North Attleboro’s municipal 
electric light system is to be enlarged at an expense of $35,000. 


PAW PAW, MICH.—Paw Paw has voted to issue bonds to the 
amount of $50,000 for improving the electric light and water plants. 


LEHIGH, I. T.—The Twin City Electric Light Company has 
placed its plant in operation and is now lighting the streets of 
Lehigh. 


EMINENCE, KY.—The Eminence electric light plant has been 
scld at auction, under order of the circuit court, to T. D. Cole. The 
grice was $4,000. 


LANSING, MICH.—Receipts of the Lansing municipal water and 
electric light system above operating expenses for the past fiscal 
year were $51,869. 


EL RENO, OKLA.—The E!l Reno Electric Light and Power Com- 
pany wil] expend from $30,000 to $40,000 in extending its service 
to all parts of the city. 


LE ROY, N. Y.—The Le Roy board of aldermen has granted the 
Genesee County Electric Light, Power and Gas Company a permit 
to extend its line into Le Roy. 


LITTLE FALLS, N. Y.—At a meeting of the Little Falls common 
council the Hudson River Electric Power Company was granted a 
franchise by a unanimous vote. 


OTTAWA, KAN.—Contracts have been closed by the city of 
Ottawa for the remodeling and renewing of the water and light 
plants. The amount of the contracts is $48,931. 


YOUNGSTOWN, OHIO—The Youngstown Consolidated Gas and 
Electric Company has secured a building permit for the erection 
of a $10,000 power plant adjoining its present plant. 


KINGWOOD, W. VA.—The electric lighting plant of Kingwood 
was recently destroyed by fire. The citizens will vote on a propo- 
sition to bond the town for the establishment of a new plant. 


WATERFORD, N. Y.—Waterford has signed a contract with 
the Beacon Electric Company for furnishing forty or more arc 
lights to the village at $94.90 per light per year for a term of five 
years. 


CUMBERLAND, MD.—The Edison Electric Illuminating Com- 
pany is remodeling and improving its plant, installing additional 
machinery so as to increase the capacity of the plant to 1,000 
kilowatts. 


ERIE, PA.—The Union City borough council has accepted the 
bid of the Union City Electric Light Company, to light the streets 
of the borough for a term of five years at practically the old con- 
tract price. 


IDAHO FALLS, IDA.—By a vote of four to one the taxpayers 
of Idaho Falls decided to issue bonds to the amount of $47,000 for 
the purpose of building a municipal electric light plant and a city 
water plant. : 


FREMONT, OHIO—The Logan Gas Company, operating the 
Fremont Electric Light Company, and owning the street-lighting 
franchise, has sold the lighting plant to the Fremont Yarian Com- 
pany for $35,000. 
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MEMPHIS, TENN.—Work has been commenced on the power- 
house of the Electric Light and Power Company, financed by the 
Laclede Gas Light Company, of St. Louis. The new company is 
capitalized at $1,000,000. 


BOSTON, MASS.—A reduction in its charges for electricity to 
non-contract customers of from eight to seventeen and one-half per 
cent, according to the hours of burning, is announced by the Edi- 
son Electric Hluminating Company. 


KENOSHA, WIS.—The city of Kenosha is having plans prepared 
by the Milwaukee Engineering Company for a municipal lighting 
plant of 300 to 400 arc light capacity, to be installed before the 
present contract for lighting the streets expires. 


GRAND FORKS, N. D.—Ed Nealy, of Red Lake Falls, Minn., 
who recently secured the franchise for supplying light and power at 
Grand Forks and East Grand Forks, states that work will begin 
at once. There is a dam at Red Lake Falls with an eighteen-foot 
head. 


MORGAN CITY, LA.—B. M. Young and Hugh Young have pur- 
chased the electric plant of the Morgan City Improvement Company. 
They have ordered a new and large first-class plant, complete in 
every respect, and expect to place it in operation in about four 
months. 


HARRISON, N. J.—Plans are being prepared by the Public Serv- 
ice Corporation for a large electric light and power plant on the 
site of the old gas works on Passaic avenue, East Newark. The 
new station is needed to supply the increasing demand for current 
in West Hudson. 


BRIGHTON, COL.—The Northern Colorado Power Company has 
been granted a franchise to operate an electric plant in Brighton 
for a period of twenty-five years. This is the initial step in the 
plans of the company to furnish all towns in northern Colorado 
with light and power. 


GLEASON, TENN.—The stockholders of the Gleason Water and 
Light Company have elected officers as follows: W. B. Bynum, presi- 
dent; W. H. Williams, general manager, and J. C. Ammons, secre- 
tary and treasurer. The general manager was instructed to place 
an order for the machinery at once. 


CANTON, OH!O—Announcement is made by Attorney Thomas F. 
Turner, president of the Merchants’ Heat, Light and Power Com- 
pany, that a deal has been practically closed by which a large in- 
terest in that corporation is to be acquired by capitalists interested 
in the Stark Electric Railway Company. 


ORRVILLE, OHIO—Orrville is to have an all-night electric 
service in the future. The Orrville Light, Heat and Power Com- 
pany, J. A. Wagner, of New Philadelphia, chief owner, has been 
granted a five-year renewal of franchise. The lights are to cost 
$58 per annum, and new arc lamps will be installed. 


PHILADELPHIA, PA.—The electric lighting plants of Manheim 
and Mount Joy, two towns of 4,000 or 5,000 each, near Lancaster, 
Pa., have been purchased by C. T. Leland and H. V. H. Stoever, at 
sheriffi’s sale for $25,000. They are subject to $43,000 bonds. The 
companies will be reorganized and the plants improved. 


EAST HAMPTON, N. Y.—Stockholders of the East Hampton 
Electric Light Company have elected directors as follows: Henry 
A. James, president; George E. Munroe, vice-president; Joseph S. 
Osborne, secretary and treasurer; Everett Herrick, C. L. W. Eid- 
litz, S..Minot Jones, B. H. Van Scoy and George A. Eldredge. 


LOCKPORT, N. Y.—The town board of the town of Lockport has 
granted the Economy Light, Fuel and Power Company and the In- 
ternational Power and Transmission Company permission to con- 
struct, maintain and operate necessary poles, wires, cables, conduits 
and other appliances for a transmission line through the town. 


PULASKI, N. Y.—The Pulaski board of village trustees has 
signed a five-year contract with the Pulaski Electric Light and 
Power Company, whereby the latter will light the streets of the 
village, providing not less than 121 incandescent lamps, and keep 
the same burning until 1 a. M., for a sum not exceeding 1,200 per 
year. 
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DANSVILLE, N. ¥Y.—The Dansville Gas and Electric Light plant 
has been purchased by A. B. Beadle, of New York city; W. W. 
Levering, of Fhiladelphia, and M. A. Maxwell, of Easton, Pa., and 
they have taken possession. They purpose expending from $20,000 
to $25,000 improving the property and installing new engines and 
dynamos. 


AN.siSTON, ALA.—The Coosa River Electric Power Company 
has closed a deal for the purchase of the Gray lands, which cover 
over a half-mile of water front on the east bank of the Coosa river 
in Calhoun county. The lands, with the Randolph lands already 
acquired, give the company all the property needed for the erection 
of its dam, power-house and tail-race. 


STANDISH, MICH.—The Rifle River Improvement Company 
is a new corporation organized to furnish electric power for lighting 
and operating mills and factories at Standish, Bay City, Saginaw 
and other towns. The dams, it is claimed, will permit the com- 
pany to generate enough power to operate a belt-line road en- 
circling Arenac county, with headquarters at Standish.. 


PITTSBURG, PA.—The Kuhn interests, which own and control 
a number of electric companies and traction systems in Fayette 
and Westmoreland counties and the coke regions, are planning 
for the establishment of a central electric plant at New Haven, and 
will abandon a series of isolated plants in various locations. The 
company now supplies power and light to several traction systems 
and a score of small towns. 


FOREST GROVE, ORE.—George Bagley, of Hillsboro, has pur- 
chased the Dudley mill, northeast of Forest Grove. His object in 
buying this property is to get possession of the falls on the north 
fork of Dairy creek. He will deepen the channel and repair the 
dam, which will furnish power sufficient to operate an electric light 
plant that he intends establishing to furnish lights for Greenville, 
Banks, Roy and the surrounding settlement. 


SPOKANE, WASH.—The Inland Empire Railway Company has 
started the development of its power site at Nine Mile bridge on 
the Spokane river. Sanderson & Porter, of New York city, have 
- been engaged as designing and constructing engineers. The Inland 
Empire company announces that it will develop 10,000 horse-power 
at once with facilities for increasing this amount later on to 20,000 
horse-power. The plant will cost from $750,000 to $800,000. 


CHATTANOOGA, TENN.—C. H. Fisk, manager of the Great 
Falls Power Company, states that work on his plant will commence 
not later than August, and when completed will represent an in- 
vestment of $3,000,000, and develop about 50,000 horse-power. About 
half of this will be utilized by the electric road running to Nash- 
ville and the balance will be brought to Chattanooga for the use 
of manufacturing concerns which may desire electric power. 


ROCHESTER, N. Y.—The board of contract and supply of the 
city of Rochester, N. Y., has advertised for bids for lighting the 
streets of the city and the furnishing of electric lamps, care, main- 
tenance and operation of such lamps and appurtenances, includiag 
the necessary electricity therefor, for the periods of one, two and 
five years, respectively, beginning at twelve o’clock, noon, July 1, 
1907. Bids must be received at the city hall, Rochester, N. Y., by 
ten o’clock, a. M., August 22, 1906. 


ALBANY, N. Y.—The Port Henry Light and Power Company 
has been incorporated to carry on operations in the villages of Port 
Henry, Westport, Elizabethtown, Sand Point and Ticonderoga, and 
the towns of Moriah, Westport, Elizabethtown, Crown Point, Ticon- 
deroga, North Hudson and Shroon. The capital stock is $100,000, 
and the directors are: D. A. Foote and John R. Sherman, of Port 
Henry, and Wallace Murray, T. A. Gould, William Winshull and 
C. F. Carpenter, of Saranac Lake. 


COLORADO SPRINGS, COL.—The Colorado Springs city coun- 
cil has appointed Aldermen Hosman, Holden and Seldomridge, with 
City Attorney Robinson, a committee to investigate the electric 
light conditions in other cities, and also the prices charged for light, 
with a view to taking action on the resolution recently introduced 
by City Attorney Robinson calling for a reduction by the Colorado 
Springs Electric Company of its rates from twelve and one-half 
cents to six cents per kilowatt-hour. 
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NEWARK, N. J.—At the annual meeting of the Butte Electric 
and Power Company, held in Newark, N. J., the retiring board of 
directors was reelected, with the exception that F. Lothrop Ames, 
of Boston, was elected in place of E. W. Rollins. Copley Amory 
and S. Z. Mitchell, who were elected during the year past to fill 
vacancies, were reelected. At the meeting of the stockholders of 
the four subsidiary companies of the Butte Electric and Power Com- 
pany the retiring boards were also reelected. 


COLORADO SPRINGS, COL.—According to a statement made by 
G. A. Taff, the first of a series of big power plants which are to 
be erected by the Empire Water and Power Company will be con- 
structed in Manitou at once. Actual work will begin shortly, and 
the plant will be rushed to completion. As soon as the demand 
makes it necessary, a second plant will be installed. The com- 
pany has almost completed surveys for the reservoirs on its hold- 
ings, which comprise 1,000 acres along Crystal and Catamount 
creeks. 


FAYETTEVILLE, TENN.—The board of aldermen of Fayette- 
ville has granted a twenty-year franchise to Fred Eslick, who owns 
the Brady mill property, near Kelso, and who proposes to cut a 
canal one-half mile long by which he will be enabled to secure 
water power sufficient to furnish electric power to illuminate Fay- 
etteville. Work will begin at once, and the current is expected to 
be ready to be turned on by early fall. The city at present has a 
lighting contract with the Fayetteviile Electric Light and Power 
Company. 


MUNCIE, IND.—The city of Muncie, having definitely decided 
to abandon its municipal street-lighting plant because of the ex- 
pense of operation, and to enter into a contract with a private com- 
pany to furnish light for the streets, is now receiving bids from 
electric light companies. Two bids have been received thus far— 
one from the Muncie Electric Light Company, which agrees to light 
the entire city at the rate of $57.50 a year for each light for the 
first 260 lights and $45 a light in excess of 260; the other from the 
Indiana Traction Company for $65 a year for each light, not less 
than 260 lights to be used. 


DEPEW, N. Y.—The Ontario Power Company has resumed 
work upon its transmission line in the vicinity of Depew, the 
work upon which has been at a standstill for several months. 
The towers are now being erected upon the foundations, which 
were laid last fall. This is the line which is to supply power to 
the Lackawanna steel plant. It runs on a line north and south, 
about half way between the eastern city line of Buffalo and De 
pew, connecting with the main line, now completed, west of Lock- 
port. It is expected that a wire will be run to Depew and Lancaster 
to supply power to the various industries at these places. 


ALEXANDRIA, VA.—Alexandria, after many years’ trial of its 
municipal electric lighting plant, has finally leased the plant to a 
private corporation for a term of thirty years. The leasing firm 
is headed by Edward E. Mandeville, of New York. Mr. Mandeville’s 
contract with the city calls for the payment of $8,500 for the plant 
and franchise and the furnishing of not less than eighty-five arc 
lights at an annual cost of $75. This contract calls for a payment 
to the city of five per cent of the gross receipts instead of taxes. 
Under the contract Alexandria will pay $20.75 a. year more for arc 
lights than Richmond, which city, under its present contract, pays 
$54.75 for each lamp. Charlottesville, under the new arrangement 
with the electric lighting company in that city, is paying $60 a 
year for each arc light, or $5.25 a year more than Richmond. 


ROCKVILLE, CT.—The plant of the Rockville Gas and Electric 
Company, Prescott Block, Rockville, Ct., has been entirely rebuilt 
and is operating now under very favorable conditions. There have 
been installed three thirty-five-light current transformers and a 
new 150-kilowatt, three-phase, sixty-cycle, 2,300-volt generator. It 
is expected that by the middle of August the high-tension electric 
line will be completed from Hartford to Rockville. Over this line 
the Hartford Electric Light Company is to deliver current to Rock- 
ville for lighting the streets, and also for lighting in Stafford 
Springs. The high-tension current will be transformed at the Rock- 
ville plant. When the transmission line is completed the Rockville 
plant will be held in reserve in case of accident. William M.. Lewis 
is manager of the Rockville Gas and Electric Company. 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1505 describes and illustrates Allis-Chalmers heavy-duty en- 
gines, belted type. 


JAMES LEFFEL & COMPANY, Springfield, Ohio, have issued a 
handsome catalogue illustrating and describing their lines of steam 
engines and boilers. The details of construction are plainly shown 
and fully explained. This catalogue will be mailed free to those 
interested, upon request. 


THE LINK BELT MACHINERY COMPANY, Chicago, 111., under 
its new name, the Link Belt Company, has purchased the plants 
and all other assets of its associated companies, the Link Belt 
Engineering Company, Philadelphia, Pa., and the Ewart Manufac- 
turing Company, Indianapolis, Ind. 


THE NATIONAL INDIA RUBBER COMPANY, New York city, 
is now located at 42 Broadway, Le Baron C. Colt, agent. The com- 
pany is represented by Henry D. Stanley in the rubber-insulated 
wire and cable department, and by Henry D. Archer in the depart- 
ment for druggists’ sundries, hose, packing and clothing. 


THE A. L. SWETT ELECTRIC LIGHT AND POWER COMPANY, 
Medina, N. Y., has published an illustrated description of the power 
equipment at Medina. This is a very interesting story, and is de- 
voted principally to calling the attention of business men to this 
enterprise and to the advantages of Medina as a location for manu- 
facturing industries. 


THE ARROWSMITH ELECTRIC COMPANY, 434 Market street, 
Harrisburg, Pa., announces the withdrawal from the company of 
A. V. Arrowsmith, formerly vice-president and general manager. 
The company will continue in business at Harrisburg and Reading, 
under the management of John S. Musser, who reports a very satis- 
factory state of trade. 


THE H. C. ROBERTS ELECTRIC SUPPLY COMPANY, Syra- 
cuse, N. Y., is making use of an elaborate automatic telephone card 
index as a business souvenir. This card index contains sufficient 
space to insert 170 names, alphabetically arranged. The index case 
is made of aluminum and weighs, with the cards, about four ounces. 
The index is made by the Automatic Card Index Company, Utica, 
N. Y. 


THE HOLSCHER ELECTRIC MANUFACTURING COMPANY, 
Warren, Ohio, is now under the management of M. Kecklinger, who 
has taken charge since the death of C. Holscher, some sixty days 
ago. The company manufactures incandescent lamps, and advises 
that it is operating entirely independent of any organization agree- 
ments. Manager Kecklinger mentioned that the company is looking 
for larger quarters and may move later in the season. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
will be pleased to send the August issue of “Graphite” to any one 
interested in this material. This issue contains the usual interest- 
ing literature pertaining to the applications of graphite. The company 
will be pleased to send to any one interested, upon request, a folder 
describing Dixon’s graphite brushes. In addition to the descriptive 
matter there is a report of tests made upon these brushes. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York, N. Y., will shortly issue an attractive catalogue showing 
a complete line of “J.M.” asbestos packings, copies of which will be 
mailed upon request. These packings do not contain rubber or 
organic material, will withstand any temperature or pressure, are 
pliable and readily conform to irregular surfaces. The company 
has achieved great success with this line of steam packings. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., will be pleased to send its new bulletin descriptive of 
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Hunt industrial railways to any one interested, upon request. The 
company announces that for repairs required or for emergencies 
arising after business hours or on holidays, the following may be 
called up on the local or long-distance telephone at any hour: D. H. 
Gildersleeve, sales manager, telephone number 134 L. West New 
Brighton, N. Y.; J. W. Eckert, superintendent, telephone number 
64 J. West New Brighton, N. Y.; C. M. Steinrock, traffic manager, 
telephone number 89 J. West New Brighton, N. Y. 


THE DE LA VERGNE MACHINE COMPANY, New York, N. Y., 
reports the following recent orders for “Hornsby-Akroyd”’ oil en- 
gines: Wheaton Seminary, Norton, Mass., thirteen horse-power; 
Rahr Brewing Company, Oshkosh, Wis., thirty-two horse-power; 
Vitagraph Company, Brooklyn, twenty-five horse-power; Regal Oil 
and Gas Company, Chicago, Ill, sixty-five horse-power; L. R. 
Wright, Pecos, Tex., thirteen horse-power; Jas. H. Holden, Fall 
River, Mass., seventy-five horse-power; borough of Souderton, Sou- 
derton, Pa., fifty horse-power; James L. Breeze, Southampton, L. I., 
thirty-five horsepower, direct-connected to twenty-five kilowatt gen- 
erator. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that Captain I. N. Lewis, Artillery Corps, U. S. A., will call 
at its factory during August “on official business pertaining to the 
installation and operation of electrical machines, tools and power 
transmission machinery, and for the purpose of securing special in- 
formation concerning electrical and laboratory apparatus and power- 
plant equipment.” This unsolicited call upon the Crocker-Wheeler 
Company indicates the government’s high opinion of the company’s 
electrical engineers, whose skill in laying out for the government 
systems for generating and supplying electrical power is constantly 
in demand. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of literature. An attractive blotter calls atten- 
tion to mercury arc rectifiers for battery-charging panels. Flier No. 
2192 describes and illustrates motor-starting rheostats with no- 
voltage release, type SA. A new folder calls attention to the many 
types of bases for Edison standard lamps. Bulletins Nos. 4443, 
4446, 4447, 4449 and 4450 describe and illustrate, respectively, the 
following apparatus: Sprague-General Electric multiple-unit con- 
trol for alternating and direct-current operation; starting compen- 
sators for alternating-current motors; low-voltage, three-phase 
generator and feeder panels; potential and synchronizing plug 
switches; parts of GE-80-A railway motors. 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, has 
opened a special department to take care of the demand for BrilHant 
“Gem” and Brilliant tantalum lamps. While this department will 
be under the management of E. J. Kulas, the general manager of 
the company, it will be submanaged by E. V. Hennecke, who will 
cover a large part of the country exploiting these lamps. An 
illuminating engineering department has been installed for the 
purpose of assisting patrons in the design and construction of 
illuminating schemes. This service is entirely free, and the com- 
pany invites requests for suggestions. The demand for the Brilliant 
tantalum lamp. the company announces, has been beyond all expecta- 
tions, and it is in view of this demand and the desire to handle its 
customers’ wants to the best advantage that the company has 
opened this department, at a considerable outlay. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., announces that the recent fire at its Oakland (Cal.) fac- 
tory did not affect the engine and boiler house, and that the insula- 
ting tanks and drying ovens are intact. The company was fortunate in 
having a new lead press and steam pump en route from the East, 
and it is expected that temporary repairs will be made at once and 
that the lead-covering department will be in operation within about 
a week. Meanwhile temporary buildings are being erected for the 
storage of new stock, and the company is prepared to handle orders 
practically without delay, as a large shipment of new stock has been 
made to Oakland. The company will reestablish a San Francisco 
office at 332 Bush street for the convenience of its San Francisco 
patrons. At the present time, however, the main Pacific coast 
office will be continued in the Bacon Block, Oakland, Cal. 
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AN INTERESTING USE OF A PORTABLE MOTOR. 

An interesting use of a portable electric motor has been 
made at the new power-house of the London County Council. 
This recent addition to the British metropolis’s power plants is 
undoubtedly one of the finest and best equipped in that city. It 
is located at Greenwich, where ample water was available for 
condensing purposes. The condenser pumps are driven by three- 
phase motors, which, of course, run at a constant speed, and 
the control of the water delivered by them is by means of valves 


operated by a worm and wheel. The power tọ drive the worms 
is obtained from a small portable motor fitted with back gears 
and a flexible shaft. The motor can be wheeled to the point 
desired, the flexible shaft connected to the worm, and the valve 
is thus put under electrical control. 

The ease with which the electric motor is controlled is largely 
responsible for the increasing use being made of it for driving 
the power-house auxiliaries. The instance referred to above is 
another of this kind which is of particular interest, as but one 
motor is required to control the entire set of valves, and because 
it makes possible the controlling of the valve from a distance, 
which is of. particular interest in this case since the method of 
driving the pumps makes frequent movement of the valves 
necessary. | | 


A FBATURE OF MUNICIPAL OWNERSHIP. 

At the time when advocates of municipal ownership in this 
country are making the most noise, in England, to which country 
they are accustomed to point for shining examples of the benefits 
of this system, the opponents of what they call municipal 
trading are making a strong fight. At a recent meeting of the 
Industrial Freedom League, Lord Avebury made an address 
in seconding the movement to adopt a report to the league on 
this subject. Many of the points made by the speaker against 
this practice have been stated again and again. One of them, 
however, does not seem to have received the attention it deserves. 
This is the danger that the question of municipal operation 
may become political, for in that case both the good of the 
public and the success of the undertaking become secondary 
matters to party success. At the present time in this country 
it is being urged as an economic question, the object being to 
reduce the cost of the service, first to the city itself for public 
uses, and then to the citizens. Such arguments are, of course, 
entirely proper and should be viewed upon their merits, but if 
any party gets into power mainly because it advocated such 
policy, it is pretty sure to make it a party policy, in which case 
the economic side is lost sight of and men vote for or against 
it because of their belief on other questions. 

Another point made by the same speaker is frequently over- 
looked. Those who attack the public utility companies are fond 
of pointing out the large profits made, but they lose sight of the 
fact that during the early years in which the industry was estab- 
lished the profits were very small, or in some cases undiscover- 
able. It is not unusual, when introducing a new business, to 
expect a loss for the first few years, which will be made up by 
the profits that follow. Where such conditions have prevailed, 
it is unjust to expect the company to be satisfied with the small 
profit which would have sufficed had the business been a paying 
one from the start. 
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NITRATES FROM POWER GAS. 


Evidences of the interest in the problem of fixing atmos- 
pheric nitrogen, so as to make it available for plant food, have 
been numerous of late. Only a short time ago we commented 
upon the group of excellent papers on the subject read before the 
Bunsen Society at its Dresden meeting, and now another process 
is put forward which is entirely new and possesses some features 
of peculiar interest. This problem was first of all chemical, 
then became electrical, and in this stage progress was made to 
such an extent that it becomes merely a question of the cost of 
power. Now another step has been taken, whether backward or 
forward remains to be seen; but it carries the problem over into 
the field of gas engineering. 

The new process is due to a German engineer named Hiuseer, 
and is described in a paper presented by him at a recent meet- 
- ing of the Society of German Engineers. An interesting discus- 
sion of this paper is contributed by F. E. Junge to Casster’s 
Magazine for August. It has been noticed frequently that the 
exhaust gases from gas engines, if running hot, seems, from the 
odor, to contain nitric oxide, and this has suggested that it 
might be commercially feasible to bring about the combination 
of nitrogen and oxygen in such a device. The process, as 
described, contemplates the use of so-called producer gas. To 
bring about the reaction it is necessary to raise the gas to a com- 
paratively high temperature, which temperature must be under 
control; and the gases must be cooled down immediately after 
the reaction has taken place. The heating may be brought about 
by compressing and igniting a mixture of gas and air as is done 
in gas engines. Hiusser’s plan is to compress the mixture of 
producer gas and air in a gas engine. At a certain point during 
compression ignition is brought about, and the combustion raises 
the pressure and the temperature to a point high enough to 
bring about the reaction. To prevent the. decomposition which 
would follow, water is injected into the cylinder at the end of 
the stroke, thus quickly lowering the temperature to a point 
where decomposition will not occur. The gases may then be 
expelled from the cylinder and the nitric oxide allowed to form 
nitrogen peroxide, which is then abstracted in the usual way. 
But, since the gases are still hot and still under pressure 
when the temperature has been lowered to a safe poiut, they may 
be expanded in the engine and thus convert a certain portion of 
their heat into useful work. In other words, by carrying the 
temperature high enough and then suddenly cooling the gases, 
nitric acid is secured as a by-product from the gas engine, 
though, of course, at the expense of a certain loss of heat, due 
to the cooling. 

This loss of heat, which under ordinary operation would be 
converted into work, represents the energy which is paid for the 
acid, for, while it does include energy absorbed by the gases 
which combine, the percentage of gases which take part in the 
reaction is so small that the absorption of energy thereby is 
practically negligible. Leaving ont other considerations, such 
as the cost of the water and collecting devices, the cost of the 


process may be estimated by the cost of this lost work. Figuring 


on this basis it is estimated that nitric acid, prepared in this way, 
would cost about one cent per pound, the price of gas being 0.015 
cent per thousand British thermal units. This may be com- 
pared with the present price of raw nitric acid in Germany, 
which is about 7.6 cents per pound. 

This process of manufacturing nitric acid is interesting, 
because, while it depends upon a source of cheap energy, it 
must turn to the mine, and not to the waterfall. Moreover, the 
nitric acid produced will be of small value compared with 
that of the mechanical power produced by the engine. In other 
words, the acid will be the by-product rather than the power, so 
that to carry on the process commercially will require the dis- 
posal of large quantities of mechanical energy. It should be noted 
that this process puts a further drain on our fuel supplies, 
though it would undoubtedly be first put into use at the blast 
furnaces, where gas fuel is now being wasted; so that, in this 
sense, it offers us a means of saving. Further information 
regarding this new process will be awaited with interest. If it 
can be shown to be better than the electrical methods the latter 
will be forced to the wall, and those who have cheap water-power 
for sale must turn their attention in other directions. 

While on this subject it is interesting to note a suggestion 

made by one of our contemporaries, that the fixation of atmos- 
pheric nitrogen can not be allowed to go on indefinitely for 
the replenishment of the soil, and that we should pay more atten- 
tion to saving our wastes, and not call upon the atmosphere for 
what we need. It has been estimated that in France alone the 
amount of nitrogen yearly taken from the soil is about 600,000 
tons, and not much more than one-half of this is returned to the 
soil in stable manure. Let us assume, for the purpose of argu- 
ment, that those countries employing nitrogenous fertilizers use 
during each year 5,000,000 tons of nitrogen. ‘This seems to be 
a fairly liberal estimate, judging from the above figure regarding 
France, and the fact that during 1905 1,500,000 tons of nitrate 
of soda were employed throughout the world. On this basis it 
is easily seen that there is no danger of impoverishing the atmos- 
phere, for the atmospheric pressure at sea level corresponds to 
about eleven pounds of nitrogen per square inch, or, say, 1,500 
pounds per square foot, or 20,000,000 tons per square mile. 
‘ach square mile of the earth’s surface has above it enough 
nitrogen to supply the entire world for five years, on the basis 
assumed above; and since the entire surface of the earth is not 
much short of 200,000,000 square miles, we can go on abstract- 
ing nitrogen at this rate for about a million vears before redu- 
cing the quantity in the atmosphere one-tenth per cent. 
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EXHAUSTING OUR SUPPLIES. 

From time to time, attention is directed to the rate at which 

we are burning coal and the probable giving out of this neces- 
sity, but, until recently, no one pointed out the possible danger 
that our resources of iron ore are comparatively small. At a 
recent meeting of the Iron and Steel Institute in London, 
President R. A. Hedficld said that he had computed that by the 
vear 1950 300.000.000.000 tons of iron ore would be needed 
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annually. According to trustworthy authorities, only about 
10,000,000,000 tons of ore are available in known workable iron 
fields. By the end of the century, it is probable that the tons 
of ore which will have been required, allowing for ordinary 
growth, would be 45,000,000,000, or four and one-half times that 
now known available. | 

To offset the exhaustion of our fuel supplies, we have water- 
falls and, possibly, heat from the sun. To make up for the 
lack of iron, we will have to turn to other metals. Since there 
is no simple metal which we can call to mind at the present 
moment that is altogether suitable, possibly some alloy will 
have to be adopted, using perhaps aluminum as a basis. 

Assuming that no great revolutionary development in the 
electrical industries takes place, an assumption which is not 
warranted, the dynamo builder of 100 years hence will have to 
do without iron. This would seem to be fatal, but, fortunately, 
magnetic metals are now known which contain no iron, and 
these hold out the hope that, even should the worst come, a 
workable dynamo could be built in which no iron would be used. 

By the way, what is the extent of our copper resources, and 
are they likely to run short during the present century? A lack 
of copper would be almost as hard to endure in the electrical 


field as a scarcity of iron. 


Se ee —_— 


THE PRESENT STANDING OF THE GAS TURBINE. 

To step from the steam turbine to a gas turbine seems at first 
thought not too dificult, and to offer possibilities of economy in 
fuel and investment. A closer examination reveals difficulties, 
both theoretical and practical, though mainly the latter, so that 
an experimental investigation seems worth while. So far prac- 
tically no success has been reported. The latest contribution to 
this subject is an article by Dr. C. E. Lucke in the Engineering 
Magazine for August. Dr. Lucke has studied the possibilities 
of the gas turbine for some years past, and in this article not only 
gives the results of certain experiments conducted by himself 
and the conclusions which he draws therefrom, but he presents, 
as well, the opinions of a number of other eminent mechanical 
cngineers on the same subject. 

The experiments were conducted with a De Laval steam tur- 
bine and compressed air, the latter being the most convenient sub- 
stitute available for the hot gases. This arrangement, of course, 
has some bearing on the value of the experiment, but the results 
are nevertheless significant. It was found that the drop in tem- 
perature taking place when the gases are expanded in a diverging 
nozzle is only from four to eighteen per cent of the theoretical, 
or adiabatic, drop. This drop is influenced by the shape of the 
hozzle and the speed of the turbine wheel, although the latter 
ems to act somewhat erratically; but, in any case, the amount 
of energy which is thus made available is disappointingly lew. 
In fact, the conclusion drawn is that the temperature drop in 
free expangion with such nozzles indicates very small conversion 
of heat into work—that is to say, these nozzles are an inefficient 
means of transforming heat into work. Out of seven opinions 
given to Dr. Lucke four express disbelief in the success of the 
sas turbine; two think that there is but little hope for it at the 
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present time, but that eventually we may succeed; and but one 


takes a hopeful view. Dr. Lucke’s summation is that the diffi- 
culties encountered by those who have experimented and those 


that are foreseen by practical men make it almost certain that 
efforts to produce a successful gas turbine will be fruitless for 


x 


a long time to come. 
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THE GYMNOTUS ELECTRICUS AS A SOURCB OF POWER. 

An amusing suggestion has appeared recently in the daily 
papers which, from its novelty, will bear examination. This is 
nothing more than the idea that we harness for useful purposes 
the power of the electric eel, or gymnotus electricus, as it is 
known to naturalists. According to this story, 100 of these 
eels placed in a zinc tank would give off enough electricity 
to run an automobile for twenty-four hours. Ten thousand of 
them distributed about in suitable jars would generate enough 
power to run a three-car train, and 300,000 would be an ample 
supply for the largest ocean liner. 

If one may work backward from these figures, it would 
seem that one of these eels has an average power of about one- 
tenth of a kilowatt, or, say, one-tenth of a horse-power, and 
this figure would seem to agree fairly with our memory of 
pictures that used to be given in the old school geographies. 
We have a very vivid recollection of a picture showing a number 
of frantic horses driven into a pool of water by a band of Indians 
and there attacked by these electric eels. In those pictures, there 
were at least ten eels to every horse. 

Figuring on this basis, the gymnotus does not seem to be a 
very compact generator of electrical energy. These eels grow to 
considerable size, often five or six feet long, but assuming as a 
fair figure an average length of three feet and a diameter of 
two and one-half inches, each eel would occupy a space of about 
one-eighth of a cubic foot. Our 300,000 eels for the ocean 
liner would therefore fill a space of twenty feet deep, forty feet 
wide and sixty feet long solidly with eel flesh, and since each 
cel would require considerable space for elbow or tail room, 
there would not be much space left within the vessel for cargo. 


Moreover, since these eels only constitute the generating part 
of the equipment, space would have to be found for the motors. 
It would seem to be a better plan to break the cels to the 
bridle and teach them to tow the vessel, using them thus as 
motors rather than generators. ` This would save all space within 
the vessel for cargo. It would save the motors and propellers, 
and in these two respects alone would largely offset any smaller 
rating we might have to give the gymnotus when employed 
as a motor rather than as a generator. Moreover, if more power 
were needed, more cels could be hitched up, and by making the 
traces long enough they could probably forage while at work, 
thus saving the vessel the expense of feeding them. 

The conditions, unfortunately, are not so favorable for their 
use on land, for the 5,000 eels estimated to be necessary to 
run an interurban car would fill a space of 600 cubic feet with- 
out allowing any room for wriggling. It is interesting to note 
that these eels are capable of giving a most terrible shock. The 
voltage generated in their organs is therefore undoubtedly high, 
but the quantity involved in the discharge is probably small. 
Moreover, it seems to be quickly exhausted. The eel is capable of 
a violent, but short-lived, action. 
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THE ADVANCE OF SCIENCE.’ 
BY E. RAY LANKESTER. 


If I venture on the present occasion to 
say a few words as to the great features 
in the progress of our knowledgė of 
Nature during the last twenty-five years, 
it will be readily understood that the mere 


volume of new knowledge to be surveyed’ 


has become so vast that a full and detailed 
statement such as that which Lord 
Avebury placed before the association at 
its jubilee is no longer possible in a single 
address delivered from the president’s 
chair. | 

In attempting to give an outline‘of the 
advancement of science in the past twenty- 
five years I think it is necessary to dis- 
tinguish two main kinds of advancement, 
both of which our founders had in view. 
Francis Bacon gave the title “Advance- 
ment of Learning” to that book in which 
he explained not merely the methods by 
which the increase of knowledge was pos- 
sible, but advocated the promotion of 
knowledge to a new and influential posi- 
tion in the organization of human society. 
His purpose, says Dean Church, was 
“to make knowledge really and intelli- 
gently the interest, not of the school or the 
study or the laboratory only, but of 
society at large.” This is what our 
founders also intended by their use of the 
word “advancement.” So that, in sur- 
veying the advancement of science in‘the 
past quarter of a century, we of the British 
Association must ask not only what are 
the new facts discovered, the new ideas 
and. conceptions which have come into 
activity, but what progress has science 
made in becoming really and intelligently 
the interest of society at large. Is 
there evidence that there is an increase 
in the influence of science on the lives of 
our fellow citizens and in the great 
affairs of the state? Is there an increased 
provision for securing the progress of 
scientific investigation in proportion to 
the urgency of its need, or an increased 
disposition to secure the employment of 
really competent men trained in scientific 
investigation for the public service? 

As one might expect, the progress of the 
knowledge of Nature (for it is to that 
rather than to the historical, moral and 
mental sciences that English-speaking 
people refer when they use the word 
“science”) has consisted, in the last 
twenty-five vears, in the amplification and 
fuller verification of principles and theories 
already accepted, and in the discovery of 
hitherto unknown things which either 


1 Abstracted from the address delivered to the British 
Association for the Advancement of Science, at York, 
England, August 1. 
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have fallen into place in the existing 
scheme of each science or have necessitated 


new views, some not very disturbing to 


existing general conceptions, others of a 
more startling and, at first sight, dis- 
concerting character.: Nevertheless, I 
think I am justified in saying that, ex- 
citing and of entrancing interest as have 
been some of the discoveries of the past 
few years, there has been nothing to lead 
us to conclude that we have been on 
the wrong path—nothing which is really 
revolutionary; that is to say, nothing 
which can‘not be accepted by an intelligi- 
ble modification of previous conceptions. 
There is, in fact, continuity and healthy 
evolution in the realm of science. While 
some onlookers have declared to the public 
that science is at an end, its possibilities 
exhausted, and but little of the hopes it 
raised realized, others have asserted, on 
the contrary, that the new discoveries— 
such as those relating to the X-rays and to 
radium—are so inconsistent with previous 
knowledge as to shake the foundations of 
science, and to justify a belief in any and 
every absurdity of an unrestrained fancy. 


These two reciprocally destructive ac- 


cusations are due to a class of persons 
who must be described as the enemies of 
science. 
ignorance or traditions of self-interest, 
such persons exist; and it is one of the 
objects of this association to combat their 
assertions and to demonstrate, by the dis- 
coveries announced at its meetings and 
the consequent orderly building up of the 
great fabric of “natural knowledge,” that 
Science has not come to the end of her 
work—has, indeed, only as yet given man- 
kind a foretaste of what she has in store 
for it—that her methods and her accom- 
plished result3 are sound and trustworthy, 
serving with perfect adaptability for the 
increase of true discovery and the expan- 
sion and development of those general 
conceptions of the processes of Nature at 
which she aims. | 

There can be no doubt that the past 
quarter of a century will stand out for- 
ever in human history as that in which 
new chemical elements, not of an ordinary 
type, but possessed of truly astounding 
properties, were made known with extraor- 
dinary rapidity and sureness of demon- 
stration. Interesting as the others are, 
it is the discovery of radioactivity and of 
the element radium which so far exceeds 
all others in importance that we may well 
account it a supreme privilege that it has 
fallen to our lot to live in the davs of this 
discovery. No single discovery ever made 
by the searchers of nature even approaches 
that of radioactivity in respect of the 


Whether their attitude is due to - 
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novelty of the properties of matter sud- 
denly revealed by it. A new conception 
of the structure of matter is necessitated 
and demonstrated by it, and yet, so far 
from being destructive and disconcerting, 
the new conception fits in with, grows out 
of, and justifies the older schemes which 
our previous knowledge has formulated. 

The delicate electric test for radioactiv- 
ity has been largely applied in the last few 
years to all sorts and conditions of matter. 
As a result it appears that the radium 
emanation is always present in our at- 
mosphere; that the air in caves is espe- 
cially rich in it, as are underground waters. 
Tin-foil, glass, silver, zinc, lead, copper, 
platinum and aluminum are, all of them, 
slightly radioactive. The question has 
been raised whether this widespread radio- 
activity is due to the wide dissemination of 
infinitesimal quantities of strong radio- 
active elements, or whether it is the nat- 
ural intrinsic property of all matter to 
emit Becquerel rays. This is the imme- 
diate subject of research. | 

Over and above the more simply appre- 
ciable facts of radioactivity, there comes 
the necessary and difficult enquiry; What 
does it all mean? What are the Bec- 
querel rays of radioactivity? What must 
we conceive to be the structure and mech- 
anism of the atoms of radium and allied 
elements, which can not only pour forth 
ceaseless streams of intrinsic energy from 
their own isolated substance, but are per- 
petually, though in infinitesimal propor- 
tions, changing their elemental nature 
spontaneously, so as to give rise to other 
atoms which we recognize as other ele- 
ments ? 

The kind of conceptions to which these 
and like discoveries have led the modern 
physicist in regard to the character of that 
supposed unbreakable body—the chemical 
atom—the simple and unaffected friend of 
our youth—are truly astounding. But I 
would have you notice that they are not 
destructive of our previous conceptions, 
but rather elaborations and developments 
of the simpler views, introducing the no- 
tion of structure and mechanism, agitated 
and whirling with tremendous force, into 
what we formerly conceived of as homo- 
geneous or simply built-up particles, the 
earlier conception being not so much a 
positive assertion of simplicity as a non- 
committal expectant formula awaiting the 
progress of knowledge and the revelations 
which are now in our hands. 

Intimately connected with all the work 
which has been done in the past twenty- 
five years in the nature and possible trans- 
formations of atoms is the great series of 
investigations and speculations on astral 
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chemistry and the development of the 
chemical elements which we owe to the 
unremitting labor during this period of 
Sir Norman Lockyer. 

Of great importance has been the whole 
progress in the theory and practical hand- 
ling of electrical phenomena of late years. 
The discovery of the Hertzian waves and 
their application to wireless telegraphy is 
a feature of this period, though I may re- 
mind some of those who have been im- 
pressed by these discoveries that the mere 
fact of electrical action at a distance is 
that which hundreds of years ago gave 
to electricity its name. The power which 
we have gained of making an instrument 
oscillate in accordance with a predeter- 
mined code of signaling, although detached 
and a thousand miles distant, does not 
really lend any new support to the notion 
that the old-time beliefs of thought trans- 
ference and second sight are more than 
illusions based on incomplete observation 
and imperfect reasoning. For the impor- 
tant factors in such human intercourse— 
namely, a signaling instrument and a code 
of signals—have not been discovered, as 
yet, in the structure of the human body, 
and have to be consciously devised and 
manufactured by man in the only examples 
of thought-transference over long distances 
at present discovered or laid bare to ex- 
periment and observation. 

The past quarter of a century has wit- 
nessed a great development and applica- 
tion of the methods of producing both 
very low and very high temperatures. Sir 
James Dewar, by improved apparatus, has 
produced liquid hydrogen and a fall of 
temperature probably reaching to the ab- 
solute zero. 

In chemistry generally the theoretical 
tendency guiding a great deal of work has 
been the completion and verification of the 
‘periodie law” of Mendeléeff ; and, on the 
other hand, the search by physical agents, 
such as light and electricity, for evidence 
as to the arrangement of atoms in the 
molecules of the most diverse chemical 
compounds. The study of “valency” and 
its outcome, stereo-chemistry, have been 
the special lines in which chemistry has 
advanced. As a matter of course, hun- 
dreds, if not thousands, of new chemical 
odies have been produced in the labora- 
tory of greater or less theoretical interest. 
The discovery of the greatest practical and 
industria] Importance in this conncction is 
the production of indigo by synthetical 
Processes, first by laboratory and then by 
factory methods, so as to compete success- 
fully with the natural product. Von 
Baeyer and Heumann are the names asso- 
lated with this remarkable achievement, 
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which has necessarily dislocated a large in- 
dustry which derived its raw material from 
British India. 

There is no doubt that there has been 
an immense “revival” in astronomy since 
1881; it has developed in every direction. 
The invention of the “dry plate,” which 
has made it possible to apply photography 
freely in all astronomical work, is the chief 
cause of its great expansion. Photography 
was applied to astronomical work before 
1881, but only with difficulty and halt- 
ingly. It was the dry plate which made 
long exposures possible, and thus enabled 
astronomers to obtain regular records of 
faintly luminous objects such as nebulex 
and star-spectra. Roughly speaking, the 
number of stars visible to the naked eye 
may be stated as 8,000; this is raised by 
the use of our best telescopes to 100,- 
000,000. But the number which can be 
photographed is indefinite and depends on 
length of exposure; 1,000,000,000 can cer- 
tainly be so recorded. 

While I have been able, though in a 
very fragmentary and incomplete way, to 
indicate the satisfactory and, indeed, the 


wonderful progress of science since this as- 


sociation last met in York, so far as the 
making of new knowledge is concerned, I 
am sorry to say that there is by no means 
a corresponding “advancement” of science 
in that signification of the word which 
implies the increase of the influence of 
science in the life of the community, 
the increase of the support given 
to it, and of the desire to aid in its prog- 
ress, to discover and then to encourage and 
reward those who are specially fitted to in- 
crease scientific knowledge, and to bring 
it to bear so as to promote the welfare of 
the community. I am speaking on a 
privileged occasion to a body of men who 
are met together for the advancement of 
science, and I claim the right to say to 
them, without offense to the representa- 
tives of institutions which I criticize, 
what is in my mind. 

It is, unfortunately, true that the suc- 
cessive political administrators of the af- 
fairs of this country, as well as the per- 
manent officials, are altogether unaware 
to-day, as they were twenty-five years ago, 
of the vital importance of that knowledge 
which we call science, and of the urgent 
need for making use of it in a variety of 
public affairs. Whole departments of gov- 
ernment in which scientific knowledge is 
the one thing needful are carried on by 
ministers, permanent secretaries, assistant 
secretaries and clerks who are wholly ig- 
norant of science, and, naturally enough, 
dislike it, since it can not be used by them, 
and is in many instances the condemnation 
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of their official employment. Such officials 
are, of course, not to be blamed, but rather 
the general indifference of the public to the 
unreasonable way in which its interests are 
neglected. 

A difficult feature in treating of this 
subject is that when one mentions the fact 
that ministers of state and the officials of 
the public service are not acquainted with 
science, and do not even profess to under- 
stand its results or their importance, one’s 
statement of this very obvious and no- 
torious fact is apt to be regarded as a per- 
sonal offense. It is difficult to see wherein 
the offense lies, for no one seeks to blame 
these officials for a condition of things 
which is traditional and frankly admitted. 

This is really a very serious matter for 
the British Association for the Advance- 
ment of Science to consider and deal with. 
We represent a line of activity, a group 
of professions which are in our opinion of 
vital importance to the well-being of the 
nation. We know that those interests 
which we value so highly are not merely 
ignored and neglected, but are actually 
treated as of no account or as non-existent 
by the old-fashioned class of politicians 
and administrators. It is not too much to 
say that there is a natural fear and dislike 
of scientific knowledge on the part of a 
large proportion of the persons who are 
devoid of it, and who would cease to hold, 
or never have held, the positions of authori- . 
ty or emolument which they now occupy, 
were scientific knowledge of the matters 
with which they undertake to deal re- 
quired of them. This is a thorny subject, 
and one in which, however much one may 
endeavor to speak in general terms, it is 
difficult to avoid causing personal annoy- 
ance. Yet it seems to me one which, be- 
lieving as I do that it is of most urgent 
importance, it is my duty as your presi- 
dent to press upon the attention of the 
members of the British Association. Prob- 
ably an enquiry into and discussion of the 
neglect of science and the questionable 
treatment of scientific men by the ad- 
ministrative departments of government 
would be more appropriate to a committee 
appointed by the council of the association 
for this purpose than to the presidential 
address. 

At the same time, I think the present 
occasion is one on which attention should 
be drawn in general terms to the fact that 
science 1s not gaining “advancement” in. 
public and official consideration and sup- 
port. The reason is, I think, to be found 
in the defective education, both at school 
and university, of our governing class, as 
well as in a racial dislike among all classes 
to the establishment and support by public 
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funds of posts which the average man 
many not expect to succeed by popular 
clamor or class privilege in gaining for 
himself—posts which must be held by men 
of special training and mental gifts. What- 
ever the reason for the neglect, the only 
remedy which we can possibly apply is that 
of improved education for the upper 
classes, and the continued effort to spread 
a knowledge of the results of science and 
a love for it amongst all members of the 
community. If members of the British 
Association took this matter seriously to 
heart they might do a great deal by insist- 
ing that their sons, and their daughters, 
too, should have reasonable instruction in 
science both at school and college. They 
could, by their own initiative and example, 
do a good deal to put an end to the trifling 
with classical literature and the absorption 
in athletics which is considered by too 
many schoolmasters as that which the Brit- 
ish parent desires as the education of his 
children. 

One of the most solid tests of the es- 
teem and value attached to scientific prog- 
ress by the community is the dedication of 
large sums of money to scientific purposes 
by its wealthier members. We know that 
in the United States such gifts are not in- 
frequent; they are rare in this country. 
It is, therefore, with especial pleasure that 
I call your attention to a great gift to 
= science in this country made only a few 
years ago. 
Lister Institute, for researches in connec- 
tion with the prevention of disease, with 
no less a sum than a quarter of a million 
pounds sterling. 

Many other noble gifts to scientific re- 
search have been made in this country 
during the period on which we are looking 
back. Let us be thankful for them, and 
admire the wise munificence of the donors. 
But none the less we must refuse to rely 
entirely on such liberality for the develop- 
ment. of the army of science, which has to 
do battle for mankind against the obvious 
disabilities and sufferings which afflict us 
and can be removed by knowledge. ‘The 
organization and finance of this army 
should be the care of the state. 

It is a fact which many of us who have 
observed it regret very keenly, that there 
is to-day a less widespread interest than 
formerly in natural history and general 
science, outside the strictly professional 
arena of the sehool and the university. 
The field naturalists among the squires 
and the country parsons seem nowadays 
not to be so numerous and active in their 
delightful pursuits as formerly, and the 
mechanic’s Institutes and lecture societies 
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of the days of Lord Brougham have given 
place, to a verv large extent, to musical 
performances, bioscopes and other enter- 
tainments more diverting, but not really 
more capable of giving pleasure than those 
in which science was popularized. No 
doubt the organization and professional 
character of scientific work are to a large 
extent the cause of this falling-off in its 
attraction for amatcurs. 

In conclusion, I would say a word in 
reference to the associations of our place 
of mecting, the birthplace of our society. 
It seems to me not inappropriate that a 
society for the advancement of science 
should have taken its origin under the 
walls of York Minster, and that the clergy 
of the great cathedral should have stood 
by its cradle. It is not true that there is 
an essential antagonism between the scien- 
tific spirit and what is called the religious 
sentiment. “Religion,” says Bishop Creigh- 
ton, “means the knowledge of our destiny 
and of the means of fulfilling it.” We 
can say no more and no less of science. 
Men of science seek, in all reverence, to 
discover the Almighty, the Everlasting. 
They claim sympathy and friendship with 
those who, like themselves, have turned 
away from the more material struggles of 
human life, and have set their hearts and 
minds on the knowledge of the Eternal. 


Guayule Rubber Development. 
Consul V. L. Duhaime, of Saltillo, 
writes that the guavule shrub two vears 


ago was not only regarded as worthless, 


but was considered as a nuisance by the 
Mexican land owners. In fact, lands thick 
with this brush, which could have then 
been bought for a nominal sum, are now 
difficult to secure, the price being from 
five to ten times higher. 

Many sales of guayule on the ground 
have been reported at over five times the 
price at which the land itself was held at 
previous to this boom. The buying up of 
this shrub began about the latter part of 
the vear 1904, at $15 Mexican currency 
per ton. But, owing to the numerous 
parties anxious to secure quantities large 
enough to justify them in erecting fac- 
tories for the extraction of the gum, buyers 
now find it very difficult to arrange deals. 
Recently, contracts for large lots have 
been reported at as high as $100 Mexican 
currency per ton. For many years guayule 
was known to contain rubber, but it is 
only within a short time since that a proc- 
ess has been invented for the extraction 
of the gum for commercial use. Although 
the product was of an inferior quality and 
of httle value, it was enough to set chem- 
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ists and inventors to work on the problem: 
so much so that many extraction processes 
are being registered at the Mexican patent 
office. However, none of the methods 
have vet attained a degree of perfection, 
as the known results vary from ten to 
twelve per cent, whereas the quantity of 
gum contained in the shrub is known to 
be approximately eighteen per cent. The 
quality attained can better be judged by 
the price realized for the product of the 
different processes, which varies from 
twenty-eight to fifty cents, gold, per pound 
on the New York market. However, men 
engaged in the new industry are learning 
to produce a better finished product. A 
sample lot of such excellent quality, ex- 
tracted with a process in the experimental 
stage and not yet patented, brought $1, 
gold, per pound. 

No claim is made that the gum ex- 
tracted from the guayule will ever take the 
place of rubber, but it can be made a sub- 
stitute in many forms of manufacture. 


This industry has now passed from the 
experimental to the practical stage, and 
is destined to become a very important one 
in northern Mexico, especially in the state 
of Coahuila. Factories which are already 
working and those now under construc- 
tion within a small radius of Saltillo will 
represent an outlay in buildings and ma- 
chinery alone of several millions of dollars. 
Large quantities of the gum extracted are 
now being exported from this district. 


The Rejuvenated Sons of Jove. 

The Order of Rejuvenated Sons of Jove 
will have a meeting at Niagara Falls. 
N. Y., on Tuesday, September 11, 1906, 
which promises to be largely attended. 

This order, as mentioned some weeks 
ago in the ELECTRICAL REVIEW, is a secret 
one which has been organized in the elec- 
trical industries. It already has a large 
membership, which is being rapidly in- 
creased. 

The forthcoming meeting will be largely 
attended by the present membership, and 
an initiation of new members will also be 
held at that time. 


> 
Foreign Trade Opportunities. 

The government of Ecuador invites bids 
for the construction of a railway (steam 
or electric traction) from Ambato to the 
river Arajuno. Free importation of mate- 
rials. Apply, Subsecretario del Ministrio 
de Obras Publieos, Quito, Ecuador. The 
file number of the enquiry at the Bureau 
of Manufactures, Washington, D. C., is 


one 
Oto. 


The town of Lujan, Argentina, has de- 
cided to erect an electric light plant. The 
file number of the enquiry is 280, 
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Municipal Electric Railways at Wellington, New Zealand. 


HERE has recently been placed in 
T operation at Wellington, New Zea- 
land, an up-to-date railway power 

plant and an electric railway system 
operated by the municipality. This 
city has a population of 57,663, and dur- 
ing the past year 13,574,223 passengers 
were carried, with a total car-mileage of 
1,471,913. The total length of track is 
21.5 miles, a four-foot gauge being used. 
The total revenue during the past year 


FIG, 


was $374,531, while the working expenses 
were $262,440, the ratio of revenue to 
working expenses being 70.07 per cent. 
The working expenses per car-mile were 
17.16 cents, and the number of units per 
car-mile was 1.51. The total number of 
units used was 2,228,313, and the whole 
cost per unit was 1.54 cents. 

The price of coal per ton employed at 
this station is $4.25. The total cost of the 
Wellington Electric Railway system, in- 
cluding the power station, was $1,555,200. 

It is maintained that in the movement of 


municipalization of public works Welling- . 


By Frank C. Perkins. 


ton lays claims to her own fire brigade, 
water, drainage and tramways systems, 
and lighting is to be added to the list in 
the near future. The electric tramways 
provide a good example of what may be 
attained in affairs having the direct con- 
trol of the people. The system has now 
been running two years, and the follow- 
ing is a brief outline of this system: 
Overhead trolley construction is used, 
and there are over twenty-one miles of 


‘single and double track open for traffic. 


The whole of the city track has been laid 
on a eolid concrete foundation. The 
rails are of the British standard section 
No. 2, ninety-five pounds per yard, forty 
feet long and bonded with No. 0000 
stranded copper bonds. The overhead 
wires are suspended from _ welded-steel 
tubular poles, the latter being fitted with 
artistic bases and scrollwork; the trolley 
wire is No. 0000 gauge, hard-drawn cop- 
per, fixed with sweated ears and flexible 
suspension. 

The accompanying illustration, Fig. 1, 


shows the interior of the power station, 
which is situated on reclaimed land near 
the harbor and close to the new coal 
wharf in coyrse of erection for the harbor 
board—a site which has proved of great 
convenience. It is a handsome structure, 
built of the best quality pressed brick, re- 
lieved with moulded blue Staffordshire 
bricks. The chimney is the largest in 
Wellington, being 130 feet high, with an 
internal diameter of ten feet; thus pro- 
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1.— INTERIOR View OF POWER STATION, CORPORATION TRAMWAYS, WELLINGTON, NEW ZEALAND. 


viding flue capacity for fully 7,000 horse- 
power, or four times the output of the 
existing station. The fear of earthquakes, 
which still visit the city, has made it nec- 
essary to build the stack in the most sub- 
stantial manner. During an earthquake 
which occurred about twelve months ago 
the stack was subjected to a severe test 
and stood it well. 

The boiler house, fronting on Vie- 
toria street, is a spacious room, seventy 
feet by eighty-one feet, lofty and well 
lit and with ample windows and skylights. 
There are at present three boilers, of the 
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Lancashire type, eight feet by thirty feet, 
working at a pressure of 160 pounds per 
square inch, made by Daniel Adamson & 
Son, to withstand a test pressure of 320 
pounds per square inch. Thie was neces- 
sary iN order to conform with the govern- 
ment regulations, which provide for a test 
at double the working pressure. Space has 
also been provided for four more boilers, 
two of which are now on order. The labor 
of stoking has been brought to a minimum 
because the coal, once tipped into the 
bunker, is fed by means of a series of 
motor-driven conveyers, made by the New 
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one-half-inch cylinder, twenty-one-inch 
stroke, represent the boiler feed plant, 
each with a capacity of 4,000 gallons per 
hour. The feed-water passes through a 
large Green economizer having 640 iron 
pipes set vertically in the flue. The pipes 
are nine feet long and are provided with 
scrapers worked by a small enclosed type 
motor. An auxiliary by-pass flue is also 
provided as a standby during overhaul. 
The flues are ten feet by six feet. There 
are two steam mains from each boiler, one 
leading direct to a ten-inch range, the 
other to a Bolton superheater with a heat- 
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current generators. Four units are in- 
stalled, one of 250 horse-power and three 
of 500 horse-power. The foundations are 
in place, however, for two additional ma- 
chines, one of which, of 1,000-horse- 
power capacity, is under order. 

For municipal lighting the 250-horse- 
power set is used, supplying current at 
220 volts. This set, however, is also used 
from midnight to morning as a traction 
unit, delivering 550 volts, to keep the 
current on the lines for the ordinary work 
of cleaning and repairing the cars, etc. 
Of the three 500-horse-power sets one is 


Fig. 2—Car EQUIPMENT OF CORPORATION TBAMWAYS, WELLINGTON, NEW ZEALAND. 


Conveyer Company, into the hoppers of 
the mechanical stokers. The coal is forced 
with the simple ram action below the fire 
line, and as the fresh coal rises it is 
brought to the coking stage at which the 
gases are liberated to pass upward 
through the fire, thus ensuring utilization 
of the maximum amount of calorific value 
in the coal. Forced draught is provided 
by means of motor-driven rotary blower 
fans of the Cyclone Fan Company’s manu- 
facture, which maintain a high furnace 
temperature. Two Weir gun-metal pumps, 
with seven-inch-diameter piston, nine and 


ing surface of 190 square feet, set at the 
end of each boiler. Suitable valves of the 
Hopkinson pattern are provided, admit- 
ting of the utmost flexibility of manipula- 
tion. 

The steam superheat is about 100 de- 
grees Fahrenheit. Geipel steam traps, 
placed in suitable positions, prevent any 
water likely to condense in the pipes from 
getting across to the engines. The type 
of engine used is the Belliss & Morcom 
triple-expansion, high-speed, self-lubrica- 
ting ‘machine, direct-coupled to Electric 
Construction Company six-pole direct- 


always standing by, while the other two 
take the traction load all day. The speed 
of the small set is 500 revolutions per 
minute, and of the others 375 revolutions 
per minute. There are now being installed 
in the power station two more boilers of 
the same size and class and a 1,000-horse- 
power Belliss & Morcom engine direct- 
coupled to an Electric Construction 
Company dynamo. There are also two 
small motor-generators. 

The switchboard is set on a raised plat- 
form at the end of the engine room, and 
‘ig composed of handsome gray-blue mar- 
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ble. There are four machines, one Board 
of Trade, one summation and nine feeder 
panels all provided with the necessary 
indicating and integrating instruments, 
switches and circuit-breakers. The engine 
room is traversed by a motor-driven over- 
head crane, capable of lifting fifteen tons, 
made by Jessop & Appleby. 

As noted in the accompanying illus- 
tration, the general appearance of the en- 
gine room, which is eighty-five feet by 
thirty-five feet, is very neat and attractive. 
The walls are sheathed with Wunderlich 
stamped-steel facings and painted in 
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engine. An average vacuum of twenty- 
seven inches is maintained. Over the 
pump room are the offices of the chief 
engineer, the lines superintendent and 
also the testing laboratory. 

The engines are now working on a very 
small coal consumption and require a 
minimum of attention. This fact, together 
with the economy of management of the 
works, results in the production of power 
at well under one cent per unit. 

The accompanying illustrations, Figs. 
2 and 3, show the car shed, situated at 
the southern end of Newtown, which is 
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the open-sided Hong Kong type—all of 
which are painted in Indian red picked 
out with pale canary-yellow. They look 
well and are in every way suitable for their 


- particular class of work. All the cars, 


with the exception of the combination type, 
are mounted on Brill trucks with two 
General Electric motors of twenty-five 
horse-power each. 

A new type of trolley head (Figs. 4 
and 5) designed by Messrs. Holmes and 
Allen, about to be used, is a distinct de- 
parture from the usual design and em- 
bodies several novel features introduced 
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green shades and cream, while the floor 
is suitably laid out with terra-cotta tiles. 

The condensing plant, which is of a 
type lately finding great favor, is par- 
ticularly adapted to the requirements of 
the power etation, situated close to the 
harbor, with a plentiful supply of sea 
water for condensing purposes. The plant 
consists of three motor-driven centrif- 
ugal pumps which pump the sea water 
from a well fed by a large culvert into 
an overhead tank. The water then gravi- 
tates to jet condensers on the “Korting” 
ejector principle fixed to each individual 


a fine building in picked brick, 384 feet 
long by 101 feet wide; the stecl-trussed 
roof being divided into two bays provided 
with ample skylights. Forty feet of one 
end of the shed is used as a workshop, 
paintshop and smithy. The workshop 
is provided with up-to-date motor-driven 
machine tools, including a heavy turning 
lathe, wheel lathe and press. It is pro- 
vided with eight tracks and has large slid- 
ing entrance doors. 

The rolling stock consists of forty-six 
cars, and comprises box cars, double-deck 
cars, combination cars, side-door cars and 


with the aim of preventing accidents now 
possible with the overhead system. 

In the normal riding position the head 
resembles closely those now used on all 
side-running systems. If the wheel Jumps. 
however, a concealed spring causes the 
head to collapse and automatically rings 
a bell placed close to the motorman. In 
this position it is impossible for accidents 
to happen, since the head can not foul 
and catch the overhead spen wires. The 
usual pull on the rope necessary to replace 
the wheel on the wire resets the head. 

It is claimed that the spring has a 
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double importance, since, due to its 
cushioning action, the wheel is actually 
prevented from leaving the wire. 

- It is stated that since the completion 
of the city tracks, a year ago, considerable 
progress has been made in extending the 
lines to Greater Wellington. The Island 
Bay section is now open right down to the 
water. Kilbirnie tunnel (one-quarter mile 
long) is in the hands of the contractor, 
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and is steadily moving on to completion. 
As this work is nearing completion a 
Start will be made with the track on each 
side of the tunnel. The full length of 
this extension is to be one and three- 
quarter miles and in the near future will 
be continued for a distance of two miles 
out to Seatoun and Miramar. 

It is said that the Brooklyn section is 
now completed. The latter work has en- 
tailed heavy cutting and embankments. 
This section will be one-twelfth mile in 
length. 

On account of the fact that traffic on 
these suburban extensions wil] not be as 
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heavy as that dealt with in the city, sleeper 
construction has been adopted. The chief 
objection to this type of construction— 
- namely, the springing at joints—has 
been nullified by using the same anchor 
joints as have been used on the city tracks. 

The Kilbirnie line will eventually be ex- 
tended to Miramar and Seatoun. This 
will entail two and three-quarter miles of 
single track and is mostly on the level 
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skirting the harbor edge; a short tunnel, 
however, will he necessary before Seatoun 
is reached. 

The extension to Karori is about two 
miles in length. It will wind up a tor- 
tuous road, passing through a short road 
tunnel before the cemetery gates are 
reached, which will be the terminus for 
the next few years. 

The Wadestown borough council has 
investigated proposals to determine the 
best way to serve that borough with a 
tramway. It has proved a difficult task 
and had called forth proposals of all de- 
scriptions, including a cable system. This 
district is about 600 feet above sea level, 
and if electric tramways are adapted some 
heavy grades will have to be negotiated. 


All these schemes are to be run in con- ž 
tramways—the 


junction with the city 
same gauge and characteristics being ad- 
hered to. 

This tramway system for its size deals 
with a very large passenger traffic, the 
volume of which is steadily on the in- 
crease, carrying annually about 15,000,000 
passengers, while a glance at the returns 
of British systems will show that this is 
100 per cent better than that accomplished 
in any town of similar size. 

The permanent way and overhead con- 
struction were carried out by MacArtney, 
McElroy & Company, of London, and the 
plant was installed by the Electrie Con- 


struction Company, of. Wolverhampton, | 


England. 
The future before the tramways is full 


of questions of suburban extensions. The — 


surrounding boroughs have all passed res- 
olutions assenting to the proposals for- 
mulated by their governing bodies. 


pense by the Wellington Corporation, who 


will also supply power and cars at a fixed 


charge per car-mile. 


Telephone and Telegraph. 


A Western Union official, says the Wall 
Street Journal, recently stated that the 
rapid development of the telephone in- 
dustry was cutting into the business of 
the telegraphic companies, particularly the 
Western Union. So far as exchange serv- 
ice is concerned, the Western Union and 
the American Telephone sub-companies 
can not be considered. In the long-dis- 
tance service of the American Telephone 
Company and the toll service of the thirty- 
four sub-companies, the ‘two industries 
are more or less competitors, and an 
analysis of the development of these two 
competing lines of business in the past 


The 
roads will be built at the borough’s ex- - 
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ten years reveals the truth of the admis- 
sion made by the Western Union official. 
In the ten years ended December 31 
last, the toll and long-distance service of 
the American Telephone Company and 
its sub-companies increased from $4,000,- 
000 gross to $30,000,000, a gain of 
$26,000,000, or 650 per cent. In the same 
period the gross business of the Western 
Union increased only $6,815,626 or 30.6 
per cent. During these ten years, how- 
ever, the Western Union has had to meet 
the sharp rivalry of the Postal Telegraph 
Company, practically all of the growth of 
which has been crowded into the past five 
or six years and the bulk of which has 
been at the expense of the Western Union. 
The following „table shows the rapid 
growth in the toll-line telephone business: 


Toll and Long -Western 


; Gross. istance. Union. 
POTo eee $30,000,000 $29,038,635 
1800 AE ET E 4,000,000 22,218,019 
Increase............ 26,000,000 6, B15 ,626 
Per cent increase.... * 650 30.6 


In 1895 the number of telephone toll 


and long-distance calls per annum was 


three and one-half times smaller, than the 
total number of messages handted annu- 
ally by the Western Union. To-day the 
tables have been reversed and during 1905 


the number of toll calls was nearly double 


the messages handled by the Western 


Union. The following table outlines this 
growth : , 
mocas Togandlons. ater 
1906-2 fieiceaeaws „148, 522,000 . 67,477,320 
1895 fa ies atensi 16,400,000 58,307,315 
Increase .......... 102,122,000 9,170,005 
Per cent increase. 622.5 15.7 


Further evidence of the growth in the 
capacity of the telephone toll business to 
compete with the Western Union is found 
in the rapid increase in toll wire mileage. 
In 1905 for the first time in the history of 
the telephone industry, the number of mile 
of toll wire passed the wire mileage of the 
Western Union. The expansion of the 
past ten years is shown as follows: __ 


Miles Wire. Toll and Long Western 


Distance. Union. 
1905 cou eeae te we ees 1,265,236 1,184,557 
18395 xc ae ha wane 305,938 802,651 
Increase ..........000.6 959,298 381,906 
Per cent increase...... 8313 47 


The gross receipts per message have 
shown little fluctuation in the case of 
either the telephone or telegraph services. 
The gross per toll call for 1905 was 25.3 
cents and per telegraph message, elimina- 
ting “dead-heads,” was 31.6 cents, an in- 
crease of about one cent per message in 


ten years for each service. 

The record indicated sufficiently marked 
to show a steady trend in public senti- 
ment toward the more extended use of the 
telephone for purposes for which the 
telegraph only was considered available 
a few years ago. 
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An Electrically Driven Tin-Plate 
Mill. 

The few particulars respecting electric- 
ally driven tin-plate mills which follow 
were given in a paper entitled “The Manu- 
facture of Tin Plates,” which was read by 

R. B. Thomas before the Institution of 
` Mechanical Engineers of Great Britain 
during the recent meeting at Cardiff: 

The figure illustrates a tin-plate mill 
‘recently put down by the Redbrook Tin 
Plate Company, Tynewydd works, Wales. 
The motor is a Siemens Brothers, three- 
phase induction motor, which takes cur- 
rent from the South Wales Electrical 
Power Distribution Company’s system at 
2,200 volts pressure, and a frequency of 
twenty-five cycles. It is rated at 100 
brake-horse-power and has a synchronous 
speed of 250 revolutions per minute. The 
load in tin-plate rolling is very variable. 
Siemens Brothers estimate that, in this 
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case, the maximum load reaches two and 
one-quarter times the normal; that is, 
when the piece passes into the rolls. At 
this overload, they state, the motor shows 
no tendency to fall out of step or to over- 
heat. 

The Redbrook company has also put in 
a cold-roll drive on the same lines. Five 
pairs of cold rolls are driven through rope 
gearing, the motor being of the same type 
and speed, but rated at 125 brake-horse- 
power. This is stated to be giving every 
satisfaction. 

Switchboard readings for these two mo- 
tors give the following results: in the case 
of the mill, on the first and last heat the 
maximum reading is 180 horse-power and 
on the second, third and fourth heats the 
maximum reading gives 120 horse-power 
to 150 horse-power ; in the case of the cold 
rolls, starting up in the morning, the 
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maximum reading gives 280 horse-power 
and the normal reading for the five pairs 
of cold rolls after starting up gives ninety 
horse-power. 

A still more extensive electrical drive 
for cold rolls has been put in by Messrs. 
Lewis, of Gorseinon. 

For illuminating, electric light is in gen- 
eral use in the tin-plate works in South 
Wales. The Melingriffith Tin Plate Com- 
pany, and some others, use electric power 
to drive the tin house, fitting shop and 
other light work, and probably for this 
purpose it will come into general use in 
the future. 


Electricity in Mines. 

A very great development has taken 
place during the past two years in elec- 
trical machinery and apparatus for work- 
ing colliery plant, says Nature. Manu- 
facturers seem at last to have realized 
that machines and accessories must be 
adapted and made to suit the conditions 
existing in collieries, and that the col- 
lieries can not be adapted to suit their 
standard machines. Consequently, in the 
colliery exhibition which has just taken 
place in London, the result of experience 
in colliery work was clearly put before us 
in entirely new designs of motors and 
switch gear specially adapted for this 
work. 

The details of colliery requirements 
have been most carefully studied and gone 
into, and the designs prove the tremen- 
dous development that has taken place. 
Whereas a few years ago contractors sim- 
ply attached their standard machine to 
a haulage gear or coal cutter, and supplied 
the ordinary switch gear as for everyday 
use, to-day we find that it is the general 
rule for motors to be designed and built 
for the particular work for which they 
are intended, and to be made part and 
parcel of the machine they have to drive. 
The same applies to the switch gear, and 
a large supply of different forms of spe- 
cially enclosed switches for use in very 
fiery mines proves how thoroughly the 
manufacturers have interested themselves 
in the matter. l 

The automatic and electrical devices 
for regulating and signaling in connection 
with electrically driven winding engines 
were quite the most interesting and valu- 
able introduction in this year’s exhibition, 
and the fact that by far the greater num- 
ber of coal cutters and drills which were 
exhibited were fitted with electric motors 
should go far to prove that electricity is 
fighting its way successfully against the 
older established methods of colliery pro- 
cedure. 
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Other arrangements of colliery ma- 
chinery showing the adaptability of elec- 
tric motors were well represented by 
motor-driven pumps, fans, hoists, head- 
ing machines and elevators, and among 
interesting signs of the times were the 
electrically driven air-compressors. 

This development in colliery work is 
quite in keeping with the expansion of 
the use of electricity for power purposes 
which is taking place at the present time. 
The many power schemes now in hand or 
being brought before Parliament also 
show that, although it has been a long 
time coming, electricity as a motive power 
for genera] use may now be said to have 
“arrived.” 


London Underground Electric 
Railways. 

Considerable progress has now been 
made with the new tube railways under 
construction and the extensions to the ex- 
isting lines. The Great Northern, Picca- 
dilly & Brompton Railway is approaching 
completion and it is expected to be ready 
for opening by the end of the present 
year. The large accumulator locomotives 
used for hauling material and construc- 
tion trains have for some months been a 
familiar sight along the above-ground por- 
tion of the route between West Kensing- 
ton and Hammersmith, and many of the 
station buildings are practically complete. 
The Charing Cross, Euston & Hampstead 
Railway is also in a forward condition. 
The tunnels are through almost entirely, 
the rails are laid and a large portion of 
cables have been already put in. The di- 
mensions of the tunnels and details of the 
track work are in all respects similar to 
those of the Baker Street & Waterloo line, 
except that the running rails are being 
laid in forty-five-foot lengths as against 
the thirty-five-foot lengths of the Baker 
Street & Waterloo. A large depot, includ- 
ing car shed, stores and repair shops, has 
been erected at Golders Green, Hamp- 
stead, where the line emerges to the sur- 
face, and where one of the largest sub- 
stations is situated. Construction of the 
Edgware & Hampstead Railway and of the 
Edgware & Watford Railway, both of 
which are authorized and which will form 
extensions of the Charing Cross, Euston 
& Hampstead line, has not yet been com- 
menced. The extension of the City & 
South London Railway to Euston is ex- ` 
pected to be ready for traffic in about 
three months. The two remaining new 
London electric railways authorized—wiz., 
the North-West London and the North- 
East London lines, have not yet been com- 
menced.—Electrician (London), July 27. 
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Test of a Small Gasolene Electric 
Light Plant. 

The adaptability of the small gasolene 
engine to drive an electric generator for 
lighting purposes has raised a number of 
enquiries among farmers and others as to 
the practicability of lighting their resi- 
dences, barns and other buildings with the 
electric incandescent light, produced by an 
electric generator driven by a gasolene en- 
gine, the engine being used for other pur- 
poses also. 

With the above enquiry in view a test 
was made of a small unit, consisting of a 
two-horse-power, vertical, Fairbanks- 
Morse Company's throttling-governor gaso- 
lene engine, belted to their one-and-one- 
half-kilowatt electric generator. This unit 
was installed in the electrical engineering 
laboratory of the Kansas State Agricul- 
tural College, and the data obtained by 
Messrs. Dow, Carlson and Stoddard, se- 
nior students in the electrical engineering 
course. The outfit was set up and the test 
started about March 23, and was con- 
tinued up to June 5. The tests were made 
for five and ten-hour continuous runs. 

The generator was first calibrated or 
tested for efficiency, which at full load 
was found to be seventy-one per cent. 

The gasolene tank from which gasolene 
was supplied to the engine was carefully 
calibrated or gauged, so that at any time 
the amount of gasolene consumed for a 
given period could be easily read. Read- 
ings were taken immediately after start- 
ing and stopping. 

The average amount of gasolene con- 
sumed for a number of five and ten-hour 
runs was 1.35 quarts per hour on a full 
load of eighteen sixteen-candle-power, 
110-volt incandescent lamps, which repre- 
sents a two-horse-power output for the 
engine. The amount of gasolene con- 
sumed per hour when running light, t. e., 
with no load on the engine, was 0.85 quart. 
The above figures are based on a grade of 
gasolene known as “Crown gasolene.” As- 
suming this to cost fifteen cents per gal- 
lon, the cost per kilowatt-hour is approxi- 
mately five cents. (Seven hundred and 
forty-six watts equals one horse-power, 
1,000 watts equals one kilowatt.) 

A higher grade of gasolene was tested, 
but with no better results as to cost. 

The average results are shown by the 
following tabulated data: 
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The generator was operated at its rated 
speed, 1,850 revolutions per minute, and 
a test made for voltage regulation. This 
was done by means of a voltmeter placed 
across the generator terminals and its 
fluctuations observed. 

With any given load the voltage did not 
vary to exceed one volt. This is less than 
one per cent when operating the lamps at 
their normal voltage, 110 volts. This 
variation is more rapid than in the case of 
a steam-driven unit with equal varia- 
tion, and hence is likely to be more no- 
ticeable. A comparative test, however, 
was made to determine the difference be- 
tween the incandescent lamps operated by 
the College steam-driven generator and 
those operated by the gasolene engine, with 
the result that little difference could be 
detected—the casual observer would not 
distinguish between them. 

No attention was required by either the 
engine or generator after starting on a 
ten-hour run except to supply water to the 
cooling tank. The highest temperature of 
the water in the cooling tank was 185 de- 


erces Fahrenheit.—B. F. Eyer, in the In- 
dustrialtst. 


SUBURBAN ELECTRIFICATION AT 
BOSTON. 


BY HOWARD S. KNOWLTON. 


The statement of Vice-President Van 
Etten that there is no likelihood of the 
installation of electricity on the suburban 
service of the Boston & Albany in the 
near future is not surprising in view of the 
conservative attitude which has long 
characterized the officials of the steam 
roads terminating at the Hub, in regard 
to electrification. Then, too, the conditions 
prevailing in the suburban service between 
the environs of Boston and the city proper 
are, on the whole, about as satisfactory as 
could be expected under the régime of 


the steam locomotive. Trains are fre- 


quent, especially at morning and night; 
there are numerous expresses to important 
suburbs on the main lines; commutation 
rates do not greatly exceed one cent per 
mile, and the rolling stock is generally 
comfortable if not always attractive in 
appearance. Some 835 trains per day are 
handled in and out of the South Station 
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alone, exclusive of dead mileage in the ter- 
minal and its yard. 

Ten years ago it is understood that the 
completion of new electric lines between 
Boston and the Newton district cut down 
the passenger trafic on the suburban 
steam trains of the Boston & Albany Rail- 
road about twenty-five per cent. The 
latter company has now not only recov- 
ered the twenty-five per cent of lost rev- 
enuc, but has increased its revenues ten 
per cent above that of 1896. It therefore 
feels it unnecessary to expend $2,000,000 
for the electrification of the Newton cir- 
cuit line; although the vast terminal elec- 
trifications at New York are being care- 
fully watched with an eye toward secur- 
ing data applicable in some degree to 
Boston in the future. 

Despite the obvious wisdom of drawing 
every possible lesson from the larger work 
at New York, it is certainly difficult to 
cite a suburban service outside the metrop- 
olis which offers better opportunity for 
electrification or a better field for its ad- 
vantages than the Newton circuit line 
of the Boston & Albany road. Here we 
have a double-track loop about twenty 
miles in length, operating in some of the 
most beautiful residential districts in the 
world, stations seldom much over a mile 
apart, population steadily growing, prac- 
tically no sharp curves or heavy grades 
in the track layout, and a volume of train 
movements each twenty-four hours which 
could be immeasurably better handled 
by electricity than by steam, all things 
considered. Every mile of the circuit 18 
private right of way; there are no long 
tunnels, and the Charles river winds in its 
course most accommodatingly as regards 
desirable power-station sites. There are, 
of course, difficulties in the South Station 
vard and train shed which are not to be 
lightly swept aside, but it is likely that 
heavy electric railway engincering is equal 
to any problem of equipment which would 
be likely to present itself at Boston, The 
electrification of the Newton circuit line 
would unquestionably stimulate traffic and 
be warmly reccived by the public in 
Greater Boston if it were carried out, and, 
even though it be delayed for some years, 
the experience of the electrified roads at 
New York, including the New Haven’s 
tentative and actual plans for New: Eng- 
land, is likely to lead to an irresistible 
demand for the improved service in other 
large urban communities. The tendency 
of the times is away from the steam loco- 
motive in great cities, and the problems 
of electrification are no longer as formid- 


able as they were even two or three years 
ago. 
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SOME NOTBS ON THE MECHANICAL 
DESIGN OF ELECTRICAL 
GENERATORS." 


BY R. LIVINGSTONE. 


It is frequently stated that in many 
cases theory does not agree with practice. 
I do not altogether hold with this state- 
ment, but at the same time I have no 
doubt that many theories are of very little 
use in practical work; either because the 
theories are not far enough advanced, or 
because we have not sufficient knowledge 
of the practical conditions to be able to 
apply them accurately. For instance, in 
some forms of castings, subjected to a 
bending stress, we may be able to calcu- 
late the bending stress very accurately, vet 
find if we use a factor of safety of four or 
five, that the casting fails when put to 
use; failure being due to high initial con- 
traction stresses. This certainly does not 
prove that the theory of bending was at 
fault, but it does show that experience is 
of the utmost value in its application. It 
is not sufficient to proportion a casting to 
sult its working stresses only: great care 
must be taken in design to avoid contrac- 
tion stresses, and when it is impossible to 
do away altogether with them, to use such 
high factors of safety that the risk of 
failure will be small. It is certainly a 
mistake to depend solely on calculation for 
the design of electrical generators, but at 
the same time it is a much greater mistake 
to proportion the various parts of a ma- 
chine only by their appearance or by in- 
tuition, as many draughtsmen do. The 
ideal designer is one who can judge cor- 
rectly the relation between the calculated 
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Fig. 1—MECHANICAL DESIGN OF GENERATORS. 


stresses and the actual stresses. In a few 
cases the calculated will be the actual 
stresses, and very low factors of safety can 
be used, but in the majority of cases the 
calculated will only be in proportion to the 
actual stresses and proportionately higher 
factors of safety must be used. 

The following notes on the mechanical 
design of generators mostly relate to di- 
tect-coupled generators, and it is hoped 
they will serve as a safe guide in the de- 
sign of such machines. 

Shafts—In shafts for direct-connected 
generators the stresses due to bending are 
so high in comparison with the torsional 


‘Paper read before the Dick. Kerr Engineering Society. 
Abstracted in the Electrician, London. July 27. 
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The twisting moment, taking the average 
of a number of direct-coupled machines, 
may be approximately one-fourth of the 
bending moments. Then substituting 
this value in the equation for the torsional 
equivalent of the combined moments, 
B+ 70 B? + T? (where B = bending 
moment and T = torsional moment), we 
get a value of 2.03 B instead of 2 B, when 
T is neglected, or an error of 1.5 per cent. 
This is clearly negligible when we con- 
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sider that the error in calculating the 
weight of the rotor and flywheel might 
be as much as five per cent. Although the 
shaft is really a continuation of the engine 
shaft, and the point of contrary flexure 
changes from a to b (Fig. 1) once every 
revolution, due to the thrust from the pis- 
ton being downward during one-half of a 
revolution and upward during the succeed- 
ing half, we are quite justified in assum- 
ing that the point of contrary flexure may 
be at the centre line of the engine bear- 
ing when calculating the generator shaft, 
and may calculate the shaft as a simple 
beam supported on two bearings, the en- 
gine bearing at one end and the outboard 
generator bearing at the other. The 
stresses obtained in this manner are due to 
dead loads only and a sufficiently high 
factor of safety should be used to take 
care of the increase of stress due to the 
eccentricity or out of balance of the rotor. 
As the stresses are alternating, the break- 
ing load is a load which gives a much 
lower stress than the actual tensile 
strength of the material. A few results 
of tests by various authorities are shown 
plotted in Fig. 2. It is unfortunate that 
in the records of those tests the periodici- 
ties of alternation have not been given, 
as this is of even more importance than 
the number of alternations of stress before 
fracture. Also the chemical composition 
of the material, particularly the percent- 
age of phosphorus, would have been a 
valuable addition to the data published. 
However, the stress in the shaft may, 
without fear of fracture, run up to one- 
quarter of the breaking stress given by an 
alternating test if the deflection of the 
shaft is not too high. 

The unknown stresses are to such a 
large extent dependent on the stiffness of 
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the shaft that the allowable deflection is 
of even more importance than the calcu- 
lated stress in the material when deter- 
mining the shaft diameter. This is espe- 
cially the case in machines which have an 
unbalanced pull when the rotor is dis- 
placed from its central position. It is evi- 
dent that in such machines the variations 
of deflection due to small out-of-balance 
forces cause unbalanced magnetic pulls, 
which increase the variations of deflection 
considerably and cause unsatisfactory run- 
ning of the machine. For this reason the 
deflection should not exceed a proper pro- 
portion of the air-gap. A proportion 
which is found to give very satisfactory re- 
sults in practice is ten per cent of the air- 
gap, in machines which have an unbal- 
anced magnetic pull on the rotor when 
the rotor is displaced. Equalizing rings 
on direct-carrent armatures are said to do 
away to a great extent with the un- 
balanced magnetic pull, and on such ma- 
chines a slightly higher shaft deflection 
can be allowed, though in no case should 
the deflection exceed twenty per cent of 
the air-gap. 

Taking the average of a large number 
of generators, I find that the distribution 
of load on the generator shaft is such 
that 

WL 
~ 84.5d*x 108 (1) 


when the shaft is proportioned to give a 
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uniform stress throughout, where 8 = de- 
flection in inches at the centre line of 
armature or field, W = weight of fly- 
wheel, armature and commutator, shaft 
and unbalanced magnetic pull, L = 
length of span in inches (Fig. 1), and 
d = diameter of shaft at centre line of 
armature in inches, 

Now, if the deflection is limited to ten 
per cent of the air-gap, taking average 
air-gaps will give the following allowable 
deflections: 


0.0250 for generators of 100-kilowatt to 300-kilo- 
watt capacity. 
0.0375 for generators of 300-kilowatt to 750-kilo 
ii M capacity. - 
05 or generators of %750-kil 
Seance i owait upward 


ľhen, taking formula (1) and inserting 
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the values of allowable deflection, we ob- 
tain the diameter of shaft: 


YWL 


d = "339 for generators 100 kilo- 
watts to 300 kilowatts (2) 
d Ww o for generators 300 kilo- 
watts to 750 kilowatts (3) 
and d = v LAD for generators 750 kilo- 
watts upward. (4) 


The above will give the diameter of 
shaft which should be used in ordinary 
cases—that is, moderate speed machines 
which have an unbalanced magnetic pull 
when the rotor is displaced. The value of 
W should include the unbalanced mag- 
netic pull when the rotor is displaced by 
an amount equal to the allowable shaft 
deflection. For high-speed machines the 
allowable deflection should be less than 
ten per cent of the air-gap, and for low- 
speed machines might be as high as twenty 
per cent. No definite rule can be put 
down, as each particular case must be de- 
cided on its merits. The following short 
table may serve as a guide for the deflec- 
tion which can be allowed : 
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Low speed, 50 to 150 revo- |- | 
lutions per minute...... 12 W 
Ordinary speed, 150 to 650 | 
revolutions per minute.. | 10 | 15 
High speed, 650 to 1,000 | | 
10 


revolutions per minute.. | 8 
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When the diameter at the centre line 
of the rotor has been obtained by this 
method the shaft should be checked to sce 
that the stresses give a factor of safety of 
not less than four, and the shaft pro- 
portioned for a uniform bending stress 
throughout. 

Any sudden change in diameter is bad, 
as where a shaft drops from one diameter 
to another, there is a break in the con- 
tinuity of the metal fibre, and so a point 
is provided where fracture can commence. 
In fact, it is possible to weaken a shaft 
by increasing its diameter at a particular 
point above what is necessary for uniform 
stress. Changes in diameter then should 
be made as gradual as possible and the 
actual longitudinal section should follow 
as closely as possible the section calculated 
for uniform strength. Fillets should not 
be used if possible as changes in diameter 
are better made with tapers. Fig. 3 will 


help to illustrate my meaning. The 
dotted lines show the theoretical section, 
a shows an incorrect shaft and b shows 


the correct section, 
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THE TWELFTH ANNUAL CONVENTION 
OF THE OHIO ELECTRIC LIGHT 
ASSOCIATION. 


om c a 


HOTEL VICTORY, PUT-IN-BAY ISLAND, OHIO, 
AUGUST 21, 22 AND 23. 


The twelfth annual convention of the 
Ohio Electric Light Association will be 
held at the Hotel Victory, Put-in-Bay 
Island, Ohio, August 21, 22 and 23. A 
fine programme has been arranged, the 
second day’s session being devoted largely 
to the commercial end of central station 
work. 

An elaborate programme of entertain- 
ment is being prepared, particular efforts 
being made to render these issues of es- 
pecial enjoyment to the ladies. Through 
the courtesy of the manufacturers a num- 
ber of valuable prizes will be awarded to 
the successful contestants in the games 
which will be conducted. 

The following programme has been an- 


nounced: 
TUESDAY, AUGUST 21. 


Meeting of all committees, 1.00 P. M. 
FIRST SESSION, 1.30 P. M. 

Address of acting-president, W. E. Rus- 
sell, Massillon, Ohio. 

Papers—“High-Efficiency Lighting 
Units in Ohio by Central Station Men,” 
A. N. Cope, Public Service Company, Co- 
lumbus, Ohio; T. D. Buckwell and J. W. 
Gilmartin, Toledo Railway and Light 
Company, Toledo, Ohio; C. C. Collins, 
Columbus Railway and Light Company, 
Columbus, Ohio. 

Papers—“New Lamps and New Oppor- 
tunities,” F. W. Wilcox, General Electric 
Company, Harrison, N. J.» 

General talk on Nernst lamps, Max 
Harris, Nernst Lamp Company, Pittsburg, 
Pa. 

Entertainment—A utomobile ride 
around the island and visit to the caves 
for the ladies; prize contests and bathing ; 
evening band concert and reception. 
WEDNESDAY, AUGUST 22—FIRST SESSION, 

9.30 A. M. 

“Best Methods of Increasing Business” 
—Papers—“As Applied to Small Cities 
and Towns.” Samuel M. Rust, Greenville 
Electrice Light and Power Company, 
Greenville, Ohio. “As Applied to Cities,” 
W. C. Anderson, Canton Light, Heat and 
Power Company, Canton, Ohio. “As Ap- 
plied to Large Cities, Frank M. Tait, 
Davton Lighting Company, Dayton, Ohio. 

“Nuccessful Ways of Increasing Busi- 
Papers—J. Kermode, Cleveland 
IHuminating Company, Cleveland, Ohio; 
J. H. Maxon, Gallipolis Light and Coke 
Company, Gallipolis, Ohio; D. W. Low, 
Alliance Gas and Flectrie Company, Alli- 
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ance, Ohio; E. H. Beil, Youngstown Con- 
solidated Gas and Electric Company, 
Youngstown, Ohio; M. E. Turner, Cleve- 
land Illuminating Company, Cleveland, 
Ohio. 

SECOND SESSION, 2.00 P. M. 

Papers—“Gas Engines in Competition 
with Electric Motors,” Wm. Wolls, Colum- 
bus Railway and Light Company, Colum- 
bus, Ohio. 

“Advertising and New-Business Get- 
ting,” Chas. A. Parker, Detroit, Mich. 

“Wiring of a $3,500 Residence Scien- 
tifically Lighted,” J. R. Cravath, Chicago, 
II}. 

“Series Luminous Arc Rectifier Sys- 
tems,” N. R. Birge, Schenectady, N. Y. 

EVENING. 

Rejuvenation of Sons of Jove. 

Entertainments—Card party for ladies 
for prizes, forenoon; bowling contest and 
croquet for prizes; bathing and trolley 
ride; grand ball, evening. 

THURSDAY , AUGUST 23—FIRST SESSION, 
9.30 A. M. 

Papers—“Report of Committee on Cost 
Determination,” E. J. Bechtel, Toledo 
Railway and Light. Company, Toledo, 
Ohio. | 

“Report of Committee on Publicity,” 
B. S. Young, Ada Water, Heat and Light 
Company, Ada, Ohio. 

“Legislation, Its Uses and Abuses and 
Report of Advisory Committee,” D. L. 
Gaskill, Greenville Electric Light and 
Power Company, Greenville, Ohio. 

“Report of Committee on Uniform Ac- 
counting and Records,” F. E. Crawford, 
Library Bureau, Cleveland, Ohio. | 

SECOND SESSION, 2.00 P. M. 

Paper—“Electric Heating Devices, their 
Latest Commercial Developments,” H. J. 
Mauger, Schenectady, N. Y. 

Report of secretary and treasurer. 

Election of officers. 

Question Box. 

Executive session. 

Entertainment—Finishing of contests 
for prizes; bathing and games. 

Officers, 1905-1906—W. E. Russell, act- 
ing president, Massillon, Ohio; D. L. Gas- 
kill, secretary-treasurer, Greenville, Ohio. 

Committees for twelfth annual conven- 
tion—reception committee—B. S. Young, 
Ada, Ohio; W. J. Hanley, Columbus, 
Ohio; George Dusenherre, Cleveland, 
Ohio: A. A. Serva, Ft. Wayne, Ind.; 
L. B. Hoit, Cleveland, Ohio; George 
Porter, Columbus, Ohio; N. C. Cotabish, 
Cleveland, Ohio; Elhot Revnolds, Pitts- 
burg, Pa. - 

Entertainment committee—F. W. Wil- 
cox, Harrison, N. J.; A. C. Robeson. 
Greenville, Ohio; Fred Bissell, Toledo, 
Ohio. 

Committee on arrangements—E. J. 
Bechtel, Toledo. Ohio; M. C. Hull, Co- 
lumbus, Ohio; E. F. Gwynn, Delaware. 
Ohio; E. H. Beil, Youngstown, Ohio. 
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Electric Railway Statistics for 
Greater New York. 


A pamphlet has been issued by the 
board of railroad commissioners of the 
state of New York in which are given 
statistics of the electric railway operation 
in Greater New York for the months 
April, May and June of this year, and, for 
comparison, the corresponding figures for 
the same months in 1905. The statistics 
cover the surface, elevated and subway 
lines. 

The Manhattan division (elevated) of 
the Interborough Rapid Transit Com- 
pany took in, during the quarter con- 
sidered, 69,164,266 cash fares, an increase 
of 4,612,563 over the corresponding 
quarter of 1905. 

The heaviest day was in April, when 
938,959 cash fares were received. - 

The car-mileage for the recent quarter 
was 15,412,742, a decrease, as compared 
with the same months in 1905, of 
460,871. 

The total number of passengers car- 
ried on the subway for the quarter was 
37,161,607, and the car-mileage was 
8,656,535. The increases as compared 
with last year were 10,219,312 passengers 
and 961,413 car-miles. 

The New York City Railway Company 
(surface) took in during the last quarter 
101,971,383 cash fares, an increase of 
2,911,928. 

The car-mileage was 
decrease of 787,561. 

The greatest number of passengers car- 
ried on one day was in May, it being 
1,846,538. 

The total number of cash fares for the 
borough of Manhattan for the quarter 
under consideration was 208,297,256, an 
increase of 17,743,800 as compared with 
the corresponding quarter of 1905. 

The total car-mileage was 38,966,447, 
a decrease of 287,019. 

For the borough of Brooklyn the fol- 
lowing statistics are given: 

The Brooklyn Heights Railroad Com- 
pany took in 96,275,361 cash fares, an 
increase of 7,700,572 over the correspond- 
ing quarter of 1905. The car-mileage 
was 16,970,757, an increase of 965,913. 
The heaviest day was in June, when 
2,129,264 passengers were carried. 

The Coney Island & Brooklyn Railroad 
Company took in 9,462,173 cash fares 
and made a mileage of 1,813.041. There 
was an increase over the 1905 quarter of 
517.083 fares and 25,876 miles, 

The Van Brunt Street & Erie Basin 
Company © collected) 512,793 


14,897,170, a 


Railroad 
cash fares and made a mileage of 54,176. 
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The increase in fares over 1905 was 
47,009 and the decrease in mileage 567. 

Figures in detail are given for the 
other three boroughs. The following is 
the general recapitulation for the whole 
city: 

GENERAL RECAPITULATION. 
ALL BOROUGHS. 


Cash Fares. 
; 1905. 1906. 
Boro. of Manhattan. 190,553,453 208,297,256 
Boro. of Bronx..... 6,019,861 8,923,465 
Boro. of Brooklyn.. 97,985,663 106,250,327 
Boro. of Queens..... 5,756,034 6,364,443 
Boro. of Richmond.. 2,144,676 2,549,359 
Total ......... 302,459,687 332,384,850 
Increase ...0 cece cece eeas 29,925,163 
Transfers. 
1905. 1906. 
Boro. of Manhattan. 41,150,524 46,844,211 
Boro. of Bronx..... 4,147,299 4,356,415 
Boro. of Brooklyn.. 22,085,667 34,817,773 
Boro. of Queens..... ° 1,023,280 1,212,174 
Boro. of Richmond.. 209,139 288,700 
Total o66-4ceuued 68,615,909 87,519,273 
Increase ......... ccc ce eeee 18,903,364 
Car-Mileage. 
1905. 1906. 
Boro. of Manhattan. 39,253,466 38,966,447 
Boro. of Bronx..... 1,656,516 2,025,433 
Boro. of Brooklyn.. 17,846,752 18,837,974 
Boro. of Queens..... 1,168,947 1,256,711 
Boro. of Richmond.. ‘678,886 670,883 
Total .......... 60,504,567 61,757,448 
Increase ......ssoseossneno 1,252,881 
- <> ee — 


A New South American Power Plant. 


The city of Nichtherov, some thirty miles 
north of Rio de Janeiro, Brazil, South 
America, has given its name to a new elec- 
tric transmission system for supplying 
power and light to the towns of Cascatinha 
and Mage as well as the title city. Elec- 
tricity is to be generated by water power 
and transmitted at 44.000 volts to sub- 
stations at the cities mentioned. The in- 
stallation is representative of the ‘most 
modern engineering. At the main gen- 
erating station the initial equipment will 
comprise three three-phase, revolving-field, 
2,000-kilowatt generators, built by the 
General Electric Company. These ma- 
chines, as well as two seventy-five-kilowatt 
exciter sets, will be driven by water-wheels 
made by J. M. Voith & Company, of Wur- 
temburg, Germany. The excitation cur- 
rent for the main governors will be fur- 
nished at 220 volts, the generator voltage 


being 2,300. This voltage will be stepped 


up to 44,000 volts in a bank of six water- 
cooled transformers, each having a capac- 
itv of 1,000 kilowatts and operating at 
sixty cycles. There is to be a spare 1,000- 
kilowatt transformer and a 3,000-kilowatt 
generator as a reserve. A very complete 
switchboard will be installed, all switches 
as well as rheostats being electrically op- 


2009 


erated from the board by remote control 
so that there will be no high-tension wir- 
ing at the switchboard. From the main 
generating station the power is to be de- 
livered over a steel tower line to the three 
substations named in the foregoing. At 
the substations the transmission voltage is 
reduced to 6,600 volts for the local de- 
livery. For this purpose there will be four 
750-kilowatt transformers at Nichtheroy 
and four 350-kilowatt transformers at each 
of the other stations, Cascatinha and 
Mage. In each station one of the four 
transformers will be installed as a reserve. 
The complete electrical installation will 
be furnished by the General Electric Com- 
pany through its representatives, Guinle & 
Company. 


Distant Control of Electric Motors. 

Horace F. Parshall, London, England, 
has obtained a patent (827,322, July 31) 
for an improved distant control electric 
motor, which he has assigned to the 
General Electric Company. The inven- 
tion relates to systems of motor control 
of the type in which the motor is located 
at one point and its controlling mechan- 
ism at a point distant therefrom. Such 
systems are of particular application in 
the operation of electrically driven valves 
in ship-steering gear and the like. In 
systems of this type heretofore employed, 
in addition to the mains which supply the 
current to the motor other conductors are 
employed between the controlling point 
and the motor in order to control the 
direction of rotation of the motor. The 
principal object of the present invention 
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DISTANT CONTROL OF ELECTRIC MOTORS. 


is to do away with these control wires and 
to provide means by which the direction 
of rotation of the motor may be reversed 
by simply reversing the direction of cur- 
rent in the supply mains. The invention 
consists in the combination of supply 
mains, a motor having one of its members 
connected to the mains and subjected to 
the same changes in direction of current 
as occur in the mains, and a motor-genera- 
tor fed from said mains and operated to 
maintain the direction of current in the 
other member of the motor unchanged 
during changes in direction of current in 
the mains. 
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All-Steel Cars Adopted for the New 
York City Tunnel of the 
Pennsylvania Railroad. 

The accompanying illustrations give 
an idea of the non-collapsible, fireproof 
passenger cars which have been adopted 
for the New York city tunnel of the Penn- 
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non-combustible construction. At the re- 
quest of the Pennsylvania Railroad, the 
Pullman Company is now building the 
first all-steel sleeper ever constructed. It 
will be inspected by the Pennsylvania 
officials at an early date. 

The new car weighs 103,550 pounds as 


OEE ae 


ss ea 5 s ~ «x tne 


hl, mea) 


Ua ot oe ee 


i vs 


a Ge oO 
INT 
pI E 


Vol. 49—No. 7 


It is stated that the new car is abso- 
lutely non-collapsible. The concealed 
frame work is built on the cantilever 
principle, suspended upon the trucks as 
piers. Safety against telescoping is 
secured by the use of heavy steel girders, 
the principal feature in the body of the 


THE NEW FIREPROOF CAR FOR THE NEW YORK TUNNEL OF THE PENNSYLVANIA RAILROAD. 


svivania Railroad. This car, number 
1651, has been placed temporarily on one 
of the company’s regular local runs, and 
minute reports are being made as to its 
work. 

The future passenger equipment is to 
be of steel, not only the frame and bodies, 


against 84,900 pounds for the standard 
wooden coach. It is found that the added 
weight greatly reduces the vibration, add- 
ing to the comfort of the passengers. No 
inconsiderable part of the additional 
weight is due to the carrying of storage 
batteries and battery boxes. All the new 


INTERIOR OF FIREPROOF CAR FOR THE NEw York TUNNEL OF THE PENNSYLVANIA RAILROAD. 


but of non-combustible material in every 
particular. The decision now definitely 
reached by the company will call for about 
1.000 unburnable railroad cars to be ready 
when the New York tunnel is completed. 
It will also call for some 500 Pullman 
cars, Which must also be of completely 


cars are to be lighted by electricity, and 
the Pennsylvania company will carry no 
gas-illuminated cars of any kind into the 
New York tunnel. The electrical circuits 
of the new cars are all thoroughly insu- 
lated, and are placed in heavy metal con- 
duits. 


car being a central box girder twenty- 
four inches wide by nineteen inches deep, 
extending throughout the length of the 
coach. 

An attempt has been made to overcome 
the tendency, when trains are in collision, 
of the first car to sweep the superstructure 
of the second car off its underframe. In 
the new equipment, this is prevented by 
extraordinary strength in the door and 
vestibule end posts, which are of heavy 
rolled steel. 

The flooring throughout the car and 
platform consists of an imitation of stone, 
spread, while in a plastic condition, over 
steel plates. The framing above the 
windows is composed of steel plates. The 
doors are composed of steel plates pressed 
into shape, imitating the wooden doors 
used in other cars and filled with cork to 
deaden the sound. The roof is constructed 


of composite boards covered with copper 
sheathing. 


The inside lining consists of 
composite boards covered with fireproof 
paint. 

In the experimental car the seats are 
all of steel frame covered with fireproof 
plush. The foot-rests are also steel. For 
the present, the arm-rests are of wood, but 
experiments are now being made with 
various metals in the effort to secure a 
non-combustible material which will not 
be cold to the touch. 

A coupler arrangement of a new type, 
said to be stronger than anything ever 
used before, has been designed for this car 
to avoid any possibility of breakage with 
the resultant parting of the train. 
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A Report on the Moore Tube Lamp. 
The following report is interesting, in 


- view of the attention with which the sub- 


ject of illumimation by artificial means 
is being watched. The report has been 
made by the Electrical Testing Labora- 
tories, New York city, and the tests were 
made for the Illuminating Engineering 
Publishing Company under the general 
direction of E. Leavenworth Elliott. The 
lamps were installed in the picture de- 
partment of the store of L. Bamberger & 
Company, Market street, Newark, N. J. 
The general arrangement of the space 
illuminated and the location of the illu- 
minants is indicated in the accompany- 
ing diagram. 
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characterized by a representative of the 
Moore Electrical Company as of an 
“orange tint.” The tube had been in serv- 
ice about 1,000 hours, having been in- 
stalled March 16, 1906. 

The Nernst lamps were of the six- 
glower, alternating-current type, with 
opalescent globes of bluish tint. Within 
twenty-four hours before the test they were 
equipped with new 250-volt glowers. All 
glowers were burning. 

The incandescent lamps were wired to 
molding on the ceiling, with the exception 
of twenty sixteen-candle-power lamps used 
with opaque reflectors for the illumina- 
tion of certain swinging racks. These lat- 
ter were of practically no utility in illu- 
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LAYOUT OF ILLUMINATING UNITS. 


Measurements of illumination of the 
Nernst, incandescent and Moore lamps 
were made at seven points in a horizontal 
plane thirty-four inches above the floor. 
These test points were located in 
the space between the exhibition racks, 
whose illumination constituted the chief 
object of the installations. Thev are in- 
dicated on the diagram already referred 
to. 

The ceiling of the illuminated space 
was metallic, finished in cream color. The 
walls and partitions were covered with 
red burlap, upon most of which pictures 
were mounted. 

The Moore tube was 179 feet in length 
and one and three-fourths inches in diam- 
eter. The light emitted by the tube was 


minating any of the stations investigated. 
The total equipment included eighty- 
eight eight-candle-power lamps and twen- 
ty-five sixteen-candle-power lamps. The 
bulbs of all the lamps were of clear glass 
and were cleaned immediately before the 
test. 

The intensity of illumination was dce- 
termined by means of a Weber photometer 
especially arranged for work of this char- 
acter. This instrument, together with the 
instruments used in determining electrical 
conditions, was carefully verified in the 
laboratory of the Electrical Testing Lab- 
oratories at New York on the day of the 
test and on the following day. 

All electrical values in connection with 
the Moore tube and the Nernst lamps were 


257 


determined by instruments belonging to 
the Electrical Testing Laboratories, placed 
in circuit upon the service during the test. 
Because of differences in wiring arrange- 
ments for the incandescent lamps similar 
values could not be determined without 
great difficulty. Consequently, it was de- 
cided to remove nineteen of the lamps 
from their positions and by supplementary 
test, considering these lamps as representa- 
tive of all those installed, determine with 
sufficient accuracy the total energy con- 
sumed by the incandescent lamps as in- 
stalled. With this end in view the volt- 
age conditions were carefully determined 
during the test, and suppiementary tests 
at the Electrical Testing Laboratories 
upon the incandescent lamps were made at 
voltages as determined. 

All the illuminants were used with- 
out reflecting devices of any kind. 

RESULTS OF TEST. 

Height of ceiling, ten feet eleven inches. 
Plane investigated, horizontal, thirty-four 
inches above floor. 


Moore. 


Height of illuminant 
9ft.6in. | 8ft. 10in. | 10 ft. Bin. 


fl 
Number of units..../1 tube, 1789/7 6-glower/%8 8-C.-P., 
ft. long, 13%|lamps (250-125 16-C.-P. 


in. diam. Zor eiow kamp e ; 
ers) clear bulbs 
System. ............. 60-cycle 60-cycle 60-cycle 
Average voltage of 
circuits during 
test: oie dees ced 243 244 117 
Kilowatts............ 3.15 3. 4.18 (est.) 
Volt-amperes. ...... 56.40 88.90 sass 
Indicated power-fac- 
OD £016. A E 56% Unity 


INTENSITY OF HORIZONTAL ILLUMINATION. 


Test Station No. Moore. Nernst, {nean 
1 68luces 41 luces 21 luces 
68 te 67 ae 16 oe 
3 76 = 5z 16 * 
4 7? 39 CS 19 ** 
5 18 ‘ 17 ° 8 ° 
6 68 ae 78 ee 12 e+ 
7 638 ose 15 et 17 ee 
Average..... 63 luces 44 luces 15 luces 
Average variation 
from mean index of 
degree of uniformity. 20.3% 41.7% 28.1% 
Average luces per unit 
ONEPZY....-..ceceeeees 20.0% 11.24 8.64 


Note 1—<As all instrument parts, as 
well as the operator, were below the plane 
in which measurements of illumination 
were made, low intensities, such as those 
found at Station 5, can not be ascribed to 
objective interference. 

Note 2—The unit of illumination used 
in this report is known as the lux, and is 
equivalent to the illumination produced 
on a plain surface by a source of one- 
candle-power at a distance of one meter, 
the rays of light falling upon the surface 
perpendicularly. One foot-candle is equal 
to 10.76 luces. 

NoTE 3—All figures setting forth con- 
sumption of energy by the Moore tubes 
are measures of total energy consumed by 
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the Moore tube system, including all aux- 
iliaries. 
SUPPLEMENTARY TEST ON INCANDESCENT LAMPS. 


ww 
. bins S Y 
© eo z $ =| 
Z 3% £ z 3a 
fh Rated Volts g 3 a5 
En & be 
E is | 3 5 "i 
© 3 £, 
DOENE: ee eee ' PP oO 
| 
{ 
1 No rating 117 7.2 31.5 4.87 
2 ata 117 6.4 40.9 4.82 
3 115 117 63 32 9 5.22 
4 115 117 8.0 38.1 4.14 
5 115 117 8.1 83.5 418 
6 114 117 6.5 33.2 5.11 
7 No rating 117 8.1 84 5 4 W 
8 Mis 117. 7.0 81.9 4.56 . 
9 115 117 7.7 33.1 4 30 
10 No rating 117 6.4 31.8 4.00 
11 115 117 7.7 83.2 4.31 
12 No rating 117 4.3 27.3 6 24 
18 115 117 9.6 86 4 3.79 
14 117 117 7.4 82.1 4.38 
18 No rating 117 6.2 29.1 4.70 
Average...... 7.1 32.3 4.62 
1 118 117 12.2 52.4 4.29 
2 115 117 15.0 BU 6 8.38 
8 115 117 18 7 55.6 4.06 
4 110 117 18.5 49.2 8 65 
5 115 117 15.5 50 8 8 X 
Average...... 14.0 
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ELECTRICAL TESTING LABORATORIES. 
Preston S. MILLAR. 
Ohecked by E. FITZGERALD, 
July 18, 1906. 
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BLOW TO BAGGAGE MEN. 


TRAVELING MEN DO NOT CARRY AS MUCH 
BAGGAGE AS FORMERLY. 


Has the newly inaugurated interurban 
system and the increased trains on the 
steam roads brought the existence of the 
transfer men to a close and diminished 
the number of commercial men to about 
one-half, especially in this part of the 
state? asks the Springfield (Ill.) News. 
This question was discussed in the pas- 
senger office of one of the railroads by a 
man from a transfer company and the 
railroad agent. The question came up 
after a remark by the agent of the road 
that he never sees the trucks of the bag- 
gage man laden with the number of trunks 
which he was in the habit of seeing some 
few years ago when many times the trucks 
would hardly be able to hold the trunks 
of one commercial man, so great was the 
amount of samples that he then carried. 
This brought out the statement that the 
baggage of the commercial men passing 
through Central Illinois had decreased 
twenty-five per cent of the original size, 
and where two men were on the road for 
the same house in this immediate vicinity 
one has been taken off. This condition 
has brought about less business in the way 
of passengers for the transfer company, 
and the man from that company gave his 
reasons for the outcome. He laid it all 
at the door of the new interurban railways 
scattered thickly in this district and spoke 
of the decrease in his business here in 
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Springfield. The transfer man stated that 
it is noticeable to him that men whom he 
sees coming in on the early morning train 
he will find leaving in the afternoon on 
trains which have been added to the serv- 
ice of the railroads because of the universal 
demand for additional and better service. 
Sometimes this same traveling man, while 
he may have several trunks, he has dis- 
covered that he is able to get out again 
early in the afternoon if he can get 
through, so he will not burden himself 
with having his trunks taken to the hotel, 
but will have one taken down and the 
balance left at the depot, so in case he has 
no use for them he will be able to catch 
the first train out without any difficulty. 
He is aware that he can get them on a 
minute’s notice, but he realizes to take 
them all to the hotel and have them opened 
and the contents properly arranged about 
the sample room would take up the greater 
part of the morning, and should he find 
there was “nothing doing” he would be 
unable to catch the first train in the after- 
noon. 

“When a traveling man has discovered 
that he is through with a town, there is 
but one other thing troubling his mind,” 
said the transfer man, “ ‘How can I get 
to the next place and how quick ?” ” Right 
here is where the reduction in the force of 
men covering the territory comes in. One 
man was formerly unable to go over the 
ground the company had given to two 
men and this was due to the poor service 
of the steam roads and the lack of inter- 
urbans. Now this same territory may be 
covered by one man in less time than two 
formerly covered it, and instead of two 
men and two sets of trunks to handle the 
transfer man has but one. Here again 
the interurban plays an important part in 
the passing away of the profitable transfer 
business. The interurban, which, it must 
be admitted, secure their share of the pat- 
ronage of the commercial men who make 
the local stops and who formed the bulk of 
the transfer companies’ business, now carry 
their passengers into the business districts 
of the city, and in most cases drop them 
within a few doors of the hotel. Here 
there is no cab fare, and in some cities, 
although not here, the hotels have their 
patrons use their own truck and go to the 
interurban depot and secure the guest’s 
baggage. By this method the transfer man 
has no chance at the change of the travel- 
ing man, but the poorly paid hotel em- 
ployé is given the benefit. So with half 
the men covering the territory as formerly, 
and with the disappearance of the cab 
service, occasioned by the electric lines 
running close to the hotels, and the bag- 


-late train or cars. 
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gage and commercial men reduced to just 
one-half, the transfer man is beginning to 
feel inroads on his business. The question 
rises, how are the hotels and railroads 
affected by the reduction of the force. 
While the hotels may somewhat suffer, yet 
the railroads are hardly affected, as the 
same amount of territory to be covered is 
just the same and just as often, and it is 
immaterial if one man pays two fares to 
the company or two men pay one fare 
each; it is equivalent in the end. The 
steam roads, of course, see a falling off 
of their local business occasioned by the 
inauguration of the interurban service, but 
then it seems to have aroused the desire 
on the part of the people to move and a 
greater traffic to more distant points has 
been created. The hotel men are not badly 
hurt by this new condition. While they 
may not have the commercial men in their 
hotels as long as formerly, yet by the great 
amount of men who run to this city after 
supper on the interurbans, rather than 
stay in the country over night, they are 
given a new business which amounts to 
more than the loss occasioned by the reduc- 
tion of men covering the territory, and a 
man may now be the guest of one of the 
hotels every night during the week, yet in 
the day be working hard in one of the 
small towns a few miles from here. This 
was formerly impossible, owing to the poor 
service at these small stations, and when 
a man was seen to leave the hotel with 
his grip it was generally for good, but to- 
day it is generally for only a few hours. 
Then, too, the hotels are benefited by the 
increased patronage of their dining rooms 
and cafés. People who come to town must 
eat, and when there is no particular hurry 
about getting back to their homes they will 
prefer a hotel where they may spend a 
comfortable hour and then return on the 
As a matter of fact, 
there appears to be but one man and one 
business which has been seriously injured 
by the inauguration of the new system, 
and that is the transfer man in the city 
who has depended on the business between 
the hotels and the depots for his subsist- 
ence.—Interurban Railway Journal. 
EEE S 
Aluminum. 

Of its yearly production, estimated at 
above 10,000,000 pounds, the Pittsburg 
Reduction Company apparently exports 
but little of its aluminum. For June there 
was shipped from the United States alu- 
minum valued at $40,364, bringing the 
year’s total up to $318,531. Estimating 
the average price of the metal at thirty- 
three cents a pound, we have exports of 
only 9.652 pounds, 
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EFFICIENCY OF STEAM PLANT.’ 
BY WALTER A. VIGNOLES. 


PRELIMINARY. 


A year or two ago, the author’s attention 
was called to the amount of coal used in 
electricity works 
and to the statement made in certain 
quarters that, to do an equivalent amount 
of work, engineers on board ship used 
considerably less coal than electrical en- 
gineers in their central stations; this led 
to the investigation of the quantity of coal 
and water used in the electricity works at 
Grimsby, of which the author is the elec- 
trical engineer, in order to test the ac- 
curacy of this statement. : 

Last year the author wrote a paper, 
which was published in the Electrician 
( London), in which the coal consumption 
in electricity works was compared with the 
published results of the steam trials of 
warships. In this paper a table was given 
(table 1), comparing the result of the 
trials of a battleship and of a cruiser, 
with a test run at the Grimsby electricity 
works. For purposes of comparison the 
marine engines were considered as driving 
dynamos, the overall efficiency being taken 
at eighty-five per cent, and the coal per 


per unit generated, ` 
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with the best results obtained in ships. 
In this connection the author thinks that 
one of the great disadvantages on board 
ship, want of space, is a blessing in dis- 
guise. Space is so valuable that the boil- 
ers are placed close to the engines, the 
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in the coal developed. To ensure this the 
fuel must be burned on a properly con- 
structed grate, or by automatic stokers 
of a suitable pattern. Sufficient air must 
be supplied to the fire to ensure all the 
carbon in the coal being properly burned, 


TABLE 2. 
BHOWING PERCENTAGE OF TOTAL COAL BURNT, USED FOR STAND-BY PURPOSES. 


or 
Week Endin 


Figures 


Estimated for 
One Week. 


Estimated for 
One Week. 


October 18, 1904. 


Units generated per week ................ 23,241 
Average per twenty-four houns............ 3,320 
Maximum load, kilowatts...... sididvelaw es 440 
Load-factor, per cent................00005 31. 
Number of boilers in use.................. 3 
Total coal burnt in week, tons............ 79. 
Coal for banking fires on boilers required 

Tor DOAK crs scaseawes igs ceased 1. 
Coal for banking fires on boilers kept as 

spares and used on peak, say, once a 

WEEK PEE Beet pe weave soem aR ea on 2. 
Total coal used for stand-by purposes...... 4. 


Totals. |PerCent.| Totals. (Per Cent. 


length of steam pipes is reduced to a mini- 
mum, and everything possible is done to 
avoid complications which would take up 
room; in this way a great many losses are 
avoided. 


In considering the coal consumption of 


TABLE |l. 
COMPARISON OF COAL AND STEAM CONSUMPTION —WARSHIPS AND ELECTRICITY WORKS. 


5 8 
ass 
Name of Ship or Works. A 
id 
—~ i» 
as 
Battleship Commonwealth. ..... iR.562 1. H. P 


Third-class cruiser Diamond.. ... 10,066 I. H. P. 
Grimsby electricity works, test 
peak, February 10, 1904 900 K. W. 


1 Excluding stand-by coal. 


kilowatt-hour was worked out on that 
basis. The two ships taken were the best 
and worst in the steam trials made during 
1904. It will be seen that the evaporation 
at Grimsby was in all probability as good 
as in the case of H.M.S. Diamond, as the 
latter was no doubt using Welsh coal, 
while the coal used at Grimsby is fine 
slack; but both the ships used consider- 
ably less steam per kilowatt-hour than the 
electricity works. The author has endeav- 
ored to analyze in the following paper the 
coal and steam consumption with a view 
to showing where the losses are incurred, 
and how they can best be avoided or re- 
duced. Conditions in an electricity works 
are entirely different to those on ship- 
board, and it is doubtful if any electricity 
works can compete in steam consumption 


1 Paper read at the recent convention of the Incorpo- 
rated Municipal Electrical Association, London. 
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an electricity works, it is convenient to 
divide the subject into two parts: 

A. Boiler house economy, or the gen- 
eration of steam in an economical manner; 
where the problem is to deliver into the 
steam range as many pounds of dry steam 
per pound of coal as possible, and, 

B. Plant economy; where the problem 
is to generate the energy with the mini- 
mum weight of steam delivered into the 
steam range, this including the steam used 
for auxiliaries; or, if the station has elec- 
trically driven auxiliaries, the units gen- 
erated being considered to be the total 
units generated less the units used on the 
station for auxiliary purposes. 

A. BOILER HOUSE ECONOMY. 

In the first place, to produce steam eco- 
nomically, the fuel must be burnt in an 
efficient manner, and the total heat units 
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and to prevent any CO being left in the 
products of combustion. As is well known, 
if sufficient air is not supplied, CO is 
formed, and there is a great loss of heat 
owing to the combustion being incomplete, 
the heat generated by the combination of 
CO and O to form CO? being a consider- 
able proportion of the total. On the other 
hand, the amount of air supplied must 
not be too great, otherwise the tempera- 
ture of the gases is reduced unnecessarily, 
and there is a considerable loss owing to 
heat being carried awav by the excess of 
air. It is usually considered that twelve 
to fifteen per cent of CO? is about the 
maximum to be anticipated in the flue 
gases, and in order to get this percentage 
it is necessary that the boiler, if of the 
water-tube type, should be enclosed by a 
thoroughly airtight casing to avoid air 
being drawn through the brickwork and 
so diluting the gases. CO? recorders have 
been recommended on many occasions, 
but, personally, the author has no experi- 
ence of them. 

The best way to make the setting of the 
boiler airtight is to entirely enclose it in 
a sheet-iron casing, as it appears to be 
difficult to avoid air leaks with brickwork 
settings. l 

As regards mechanical stokers the au- 
thor has found the underfeed type very 
satisfactory, and thinks they offer many 
advantages. In working this type of 
stoker the fire should, in a water-tube 
boiler, be eighteen to twenty-four inches 
thick, and it is then difficult for an ex- 
cess of air to pass through the fire, unless 
it burns into large holes; with the forced 
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draught in use the damper of the boiler 
can be kept very nearly closed, the opening 
being just sufficient to carry away the 
gases. The pull of the chimney on the 
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Five boilers at Grimsby are fitted with 
underfeed stokers of two different makes: 
these have been in use for from two to 
three vears and have cost $26.75 per boiler 
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casing of the boiler is then very much re- 
duced, and less air passes through any 
leaks that there may be. The principal ad- 
vantage with this type of stoker is that no 
moving parts are required in or near the 


per annum for repairs. This works out 
at four cents per ton of coal burnt by the 
stokers, and includes substituting steel 
worms for those originally fitted. Inter- 
est and repayment on the capital cost 
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fire, with the result that, if properly de- 
signed, the stoker costs very little for re- 
pairs as compared with those patterns 
where moving bars are used. 


works out at 10.4 cents per ton of coal 
burnt, but the boilers have not been fully 
loaded. 


Tests made at the works show that the 
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efficiency of the boilers is cbout the same 
in the daytime as during the heavy load, 
and this is what might be expected, as 
boilers are added as the load comes on, 
each working at a moderate load as in 
the daytime. A certain amount of coal 
is used for stand-by purposes, for bank- 
ing fires, etc., and on the tests published 
in the paper previously referred to, the 
amount of this varied from two to five 
per cent. 

Table 2 shows the stand-by coal during 
one actual week and two estimated weeks, 
with different load-factors, and shows how 
variations in the latter affect the amount 
of coal required for this purpose. 

Table 3 shows the results obtained by 
Ruthven Murray on the plant at Willes- 
den as stated by him in a letter to the 
Electrician, June 30, 1905, and is useful 
for comparison. 

B. PLANT ECONOMY. 


In this part of the subject we have to 
consider the pounds of steam used per 
useful unit generated at the terminals of 
the dynamos. This must include all steam 
used for auxiliaries of all kinds, such 
as feed pumps, forced draught engines, 
condensing plant, ete. ; it must also include 
the steam condensed in the range and 
separators, discharged from traps or 
drains, etc., and, if the station has elec- 
trically driven auxiliaries, the current 
supplied to these must, as noted above, 
be deducted from the total units gener- 
ated, and the useful units generated alone 
considered. 

The total steam used in the station 
can be divided into three parts: 

A. The amount of steam supplied by 
the boilers when the plant is ready to gen- 
erate current, but without actually giving 
a supply. This includes: 

1. Leaks from blowdown pipes, scum 
cocks, separators on boilers, ete. 

2. Leaky drains on steam pipes, con- 
densation in the ranges, blown through 
separators, ete. 

3. Steam required by condensing plant 
maintaining a vacuum in the exhaust pipe. 

4. Steam required for feed pumps, and 
any other auxiliaries it is necessary to 
run if the station is working at light load. 

ð. Steam required for one engine at 
light load, or supplying the current re- 
quired for auxiliaries as above. 

B. The extra steam required for auxili- 
aries to deal with the load. 

C. The extra steam required by the en- 
gines to deal with the load. 

The author made numerous tests a year 
or two ago of the amount of water pumped 
into the boilers per hour at various loads 
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on the plant, some short tests of two hours’ 
duration, others of twelve and twenty- 
four hours, and on plotting the water per 
hour against the average load it was found 
that the points lay fairly well on a straight 
line, this line starting at a point above 
zero indicating the minimum steam con- 
sumption. Fig. 1 shows this, and dotted 
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Fie. 1.—CURVE SHOWING STEAM CONSUMPTION PER KILOWATT AT 
THE GRIMSBY ELECTRICITY Works, 1904-1905. 


lines have been added to show how the 
total can be divided as set out above. If 
the steam used at no load be deducted 
from the total, the steam per kilowatt- 
hour works out at 33.7 pounds and the 
total water to boilers per kilowatt-hour 
is seventy pounds at fifty kilowatts, 
average load; about fifty-two pounds 
at 100 kilowatts and 37.5 pounds at 
500 kilowatts. This curve is very use- 
ful, and is accurate as long as the plant 
is maintained in the same condition; if 
the average load on the plant is known 
for any period, say a day, or a week, or 
a month, the curve shows what the average 
steam consumption per hour should be. 
If such a curve be made for a station 
when the plant is new it forms a basis for 
comparison later on to show if the steam 
consumption is increasing from any cause. 
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During the past vear the steam con- 
sumption at these works has increased, 
and on making a series of tests at differ- 
ent loads, it has been found that the 
points of the curve now lie above the first 
curve (Fig. 2) pointing to some loss of 
steam at all loads. In order to find the 
cause of this increase, tests have been 


made with a view of analyzing the steam 
consumption and measuring the losses. 
Table 4 shows the results of two twenty- 
four-hour tests, in which the various losses 
of steam are shown, as far as can be 
measured with the apparatus available. 
The steam used by the stokers is caleu- 
lated from previous tests, the results of 
which indicated a steam consumption of 
2.5 per cent of the total water supplied 
to the boilers. The steam actually con- 
densed in the range and blown through 
the separators was measured in a sinall 
condenser, as was the amount leaking 
from the blow-downs and gauge glasses. 
The amount of water returned by the air- 
pump discharge was also measured ap- 
proximately by means of the tipping gear 
attached to the water-purifying plant. 
There are, of course, several sources of 
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error in these tests; the total water to the 
boilers being measured by a meter is not 
very reliable, and tests checking this give 
somewhat variable results, but the usual 
figure is two or three per cent slow; but 
occasionally a test has shown the meter to 
be fast. It seems difficult at first sight 
to see how the meter can read fast, but on 


T 
EN 
AM 
UN 
nE 
ER 
m 
BN 
= 


PCC 


Fic, 2.—Curves SHOWING ANALYSIS OF STEAM CONSUMPTION OF 
Grimsby ELectricitry Works, 1906. 


one occasion it was undoubtedly due to 
air being drawn into the suction pipe by 
the feed pump, the water for the tesi 
being taken through a temporary suc- 
tion pipe. The tipping gear is not very 
accurate, and there may be an error of 
five per cent in the amount of water 
measured through this. 

Table 5 gives the average results of a 
number of tests of the water discharged 
from the condenser with the plant run- 
ning light, ready to supply current, and 
also shows approximately how this total 
is made up. 

The results of tests of the water dis- 
charged by the air pumps at various loads 
are shown by a line on Fig. 2, the start- 
ing-point being the amount of water dis- 
charged by the condenser at light load 
as given in table 5. The difference be- 
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tween this line and that showing the total 
water to the boilers is due to errors in 
measuring, to the make-up, t.e., steam lost 
by leakage from the range, etc., and gener- 
ally unaccounted for. 

The steam consumption at the present 
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the steam consumption is largely due to 
wasteful auxiliaries. 

These curves may be compared with 
similar curves given by A. M. Taylor in 
his paper, read before the Birmingham 
section of the Institution of Electrical 


TABLE 5. 


LOSSES AT LIGHT LOAD-—AVERAGE OF A NUMBER OF TESTS. 
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time can therefore be analyzed as follows: 

A. Stand-by losses, 2,450 pounds per 
hour, excluding 350 pounds per hour un- 
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B. Extra steam required by auxiliaries 
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Engineers of Great Britain, on December 
14, 1904, but which he worked out 
theoretically. Mr. Taylor proposed that 
his diagram should be built up by taking 
each item of plant and finding the steam 
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Fic. 3.—EsTIMATED STEAM CONSUMPTION OF A STATION RUNNING ONE 1,000-KILOWATT SET. 


CONDENSING, No SUPERHEAT 


to deal with the load, 5.1 pounds per kilo- 
watt-hour. 

C. Extra steam required by engines to 
deal with the load, 31.6 pounds per kilo- 
watt-hour. 

D. Unaccounted for, 350 pounds per 
hour plus 4.1 pounds per kilowatt-hour. 

These figures show that the increase in 


, 160 POUNDS STEAM PRESSURE. 


required by, or the losses due to that 
plant, and building the various items up 
to form a combined diagram. In the 
present paper the process is reversed, the 
diagram having been made first and ana- 
lyzed afterwards. 

A few remarks on the lessons to be 
learned from a consideration of the above 
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tests may not be out of place. First, the 
average load on the station is evidently 
very important, as the greater the load 
the smaller the stand-by losses are in pro- 
portion to the total. Where the maximum 
load on the station approaches the capacity 
of the plant, the load-factor is not very 
different to the average load divided by 
the capacity of the plant. 

The load-factor has very little effect on 
the water evaporated per pound of coal, 
but a small load-factor increases the 
amount of coal required for banking fires 
during the day. The total steam con- 
sumption appears to follow the Willans 
law. 

These tests bring out the enormous im- 
portance of the steam used for this pur- 
pose, and indicate the desirability of using 
electrically driven auxiliaries throughout. 

There does not appear to be much dif- 
ference between the economy of steam and 
electrically driven sets on the test plate. 
For example, a compound steam engine 
was installed at the Grimsby works a 
year or two ago, driving the air and cir- 
culating pumps; this took 808 pounds of 
steam per hour on test for the following 


- duty:—pumping 68,000 gallons of water 


per hour against a head of twenty-six 
feet, and maintaining a vacuum of twenty- 
six inches of mercury while passing 7,000 
pounds of water per hour through the con- 
denser. A contract has recently been let 
for an electrically driven plant of the 
same capacity, but to pump against a 
head of thirty-five feet, and the makers 
have guaranteed a maximum consumption 
of twenty-seven units per hour under 
penalty. This at thirty-five pounds of 
steam per kilowatt-hour would represent 
about 940 pounds per hour. If, however, 
there is no saving shown on the test plate, 
the author thinks a very large saving 
would be shown in practice owing to the 
reduction in the length of the steam pipes 
and the number of valves, drains, etc. 

In the author’s opinion, almost any elec- 
trically driven feed pump would be more 
economical than a steam pump; but at 
the same time the mechanical question is 
very important and a searching investiga- 
tion should be made into this point before 
adopting one. No doubt there are satis- 
factory electrically driven feed pumps on 
the market; personally, the author has 
had no experience with them, but this 
portion of the plant is one on which 
there should be no trouble in working, and 
great care should be exercised in its selec- 
tion. 

The curves show the advantage of using 
large units, as the steam required for the 
engines dealing with the load (C, Fig. 2) 
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would be largely reduced, while the only 
advantage of using a small set would be 
to reduce the starting-point of the curve 
slightly; as the steam used by the engine 
at light load is only a portion of the total, 
this is not very important, in fact, any- 
thing gained in this way would be lost by 
the waste in longer lengths of steam pipes, 
‘leaks at the extra valves, joints, etc., re- 
quired by the larger number of sets. _ 

As to the exact size of unit that should 
be adopted, if a plant is to deal with only 
one class of load, the author would suggest 
three 500-kilowatt sets, one as spare, in 
the case of a load with an estimated maxi- 
mum demand of, say, 1,000 kilowatts. 
Each case must, however, be considered 
on its merits, and in very large stations 
the size of the unit is limited by the size 
it is practical to make. In cases where 
a traction load has to be supplied in 
addition to a lighting load, separate sets 
must be run to supply this, and some- 
times, as at Grimsby, owing to peculiari- 
ties in the configuration of the town, the 
feeders have to be connected in the even- 
ing to two separate bus-bars at different 
voltages, and this increases the number 
of sete required. 

The author’s ideal station would be one 
with everything arranged to run from 
one large engine, with a second as a stand- 
by, boilers close to the engine, very short 
length of steam pipes, small number of 
bend, drains, etc., and with all auxiliaries 
electrically driven. Capital cost of spare 
plant must be considered in this connec- 
tion, and if three or four sets were in- 
stalled this would no doubt be reduced, 
but in any case it would be desirable to 
adopt at once the largest unit that could 
eventually be economically used. 

Fig. 3 shows the estimated steam con- 
sumption in a station running one 1,000- 
kilowatt set, and equipped with electrically 
driven auxiliaries, the curve being calcu- 
lated for saturated steam, 160-pound 
pressure. The losses at light load are as 
follows: 


Condensation in the 
Tange ask cate dees 100 pounds per hour 
Engine running light 700 i s S 
Extra steam for gen- 
erating current re- 
quired by condene- 
ing plant ......... 
Ditto for feed-pump.. 100 se a) ue 


The steam for stokers is taken as 2.5 
per cent of the total, and the steam for 
the engines to deal with the load at twenty 
pounds per kilowatt-hour. 

It will be noticed that this curve shows 
a very large reduction in steam consump- 
tion for any load, as compared with the 
other curves; a second curve on the same 
figure is the one given by Ruthven Murray 
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in his letter to the Electrician, June 30, 
1905, as being the curve for the station 
under his control. In this case the dou- 
ble current generators used by Mr. Mur- 
ray must be of great benefit in keeping the 
steam consumption down, as one large 
set can be used instead of two small ones. 
CONCLUSION. 

In discussing this paper it must be re- 
membered that all the tests were made on 
the plant under ordinary working `condi- 
tions. The tests quoted are not given as 
being good examples of efficient working, 
as it 1s recognized that they show many 
points where economies should, and the 
author hopes will, be made, but the paper 
is put forward as an attempt to show what 
goes on in a central station with a plant 
five years old. 

Great difficulties were experienced at 
times in getting one test to check with 
another, and at best the accuracy is not 
very great, but as much as possible has 
been done with the plant and staff availa- 
ble. 


———_——2 ap 


Electrical Patents. 


Lee De Forest, New York, N. Y., has 
obtained a patent (827,523, July 31) for 
an improved wireless telegraph system. 
The invention relates to wireless teleg- 
raphy and has for its object a system 


WIRELESS TELEGRAPH CIRCUIT. 


which is provided with separate transmit- 
ting and receiving antenne at the same 
terminal station and which thereby has 
the advantage that the receiving operator 
at the station is enabled to cut in upon 
and interrupt the transmitting operator 
at another station. The invention con- 
sists in the combination with transmit- 
ting and receiving systems at a terminal 
station, of separate multiple antenne for 
the transmitting and receiving systems, 
the transmitting multiple antenna com- 
prising a larger number of conductors 
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than the receiving multiple antenna and 
having its conductors more closely spaced 
than those of the receiving antenna, and 
means for attuning the transmitting and 
receiving antenne to different frequencies. 

An improved automatic magnetic cir- 
cuit-breaker has been invented by Will- 
iam M. Scott, Philadelphia, Pa. (827,469, 
July 31). The invention relates to 
electrical switches for heavy currents 
and high voltages, especially to the 
automatic type adapted to control a cir- 


AUTOMATIC MAGNETIC CIRCUIT-BREAKER. 


cuit or circuits either by the rupture or 
closure of the circuit, or circuits upon the 
occurrence of predetermined electrical 
conditions, as, for example, either 
an abnormally great or small flow 
of current, abnormally high or low voltage 
or pressure, or upon a reversed flow of 
energy or of current. The invention re- 
sides in a structure and disposition of 
parts, whereby it shall be impossible for 
an operator during the existence or con- 
tinuance of predetermined electrical con- 
ditions to actuate the switch member of 
the circuit-breaker to lock it or to hold it 
in a position from which undesired results 
might follow in virtue of such predeter- 
mined electrical conditions. The inven- 
tion consists of a movable contact mem- 
ber, an actuator therefor, a latch for. re- 
straining the movable contact member in 
normal position, a latch for connecting 
the actuator, a movable contact member, 
an independent lever for actuating the 
latches, and electroresponsive means for 
actuating the lever whereby the movable 
contact member is released and discon- 
nected from the actuator upon the occur- 
rence of predetermined electrical condi- 
tions when the contact member is in nor- 
mal position, and for disconnecting the 
contact member from the actuator upon 
attempted movement to normal position 


during the existence or continuance of 
predetermined electrical conditions. 
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Reviews of Current Engineering and Scientific 


Operation of Railway Switches and Signals 
by Power. 

A description is given here of the elec- 
trical locking system as it has recently 
been developed to meet British ideas. This 
system is an improvement of the one now 
emploved at Bethnal Green on the Great 
Eastern Railway. The controlling handles 
resemble miniature switch handles rock- 
ing back and forth instead of from one 
side to the other. This motion of the 
handle closes the control circuit which 
sets in action the pneumatic cylinder, 
which throws the switch as moved to its 
final position. The locking is accom- 
plished by means of two electromagnets. 
The controlling switch is closed by means 
of a bar, which is moved horizontally by 
the operating handle. When in one po- 
sition, this closes one end of one of the 
locking circuits. The other end circuit 
is closed by the switch tongue when it has 
completed its movement. The motion of 
the horizontal bar is limited by two pawls 
which are released by the two magnets, 
thus when throwing a switch the control- 
ling handle is moved half way when its 
motion is locked by one of the above 
pawls. This motion, however, closes the 
controlling circuit for the air cylinder 
which throws the circuit, and, after the 
switch has completed its motion the cir- 
cuit is closed, which lifts the locking paw! 
and enables the handle to complete its 
motion.—A bstracted from 


Engineering 
(London), July 27%. 


a 


Dangerous Switchboards and Transformer 
Stations. 


In a report submitted recently, Scott 
Ram, the British electrical inspector of 
factories, criticizes certain practices which 
he has encountered. He particularly 
points out the dangers often existing at 
high-tension switchboards and in trams- 
former stations where sufficient space for 
passageways and for operating the switches 
has not been left. With the increasing 
supply of electrical energy over large arcas 
the use of extra high pressures is becom- 
ing more and more common. It would be 
thought that this would lead to the use 
of every precaution which could be taken 
against an accidental shock, yet, as an ex- 
ample, the inspector found at one station 
in the switchboard area a passageway four 
feet wide between two rows of vertical 
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brick cells facing each other. On each 
side of the passageway the cells contained 
isolating switches working at 10,000 volts. 
The switches and other connections are 
all of bare metal, and when closed the live 
metal js about eight inches back from the 
front of the brickwork. There is no screen 
cr other protection in front of the cells. 
On one side the switches are about five 
feet six inches from the floor, and on 
the other side about two feet. When the 
blades are in the off position they pro- 
ject eight inches into the passageway, and 
should they become alive they would be 
excecdingly dangerous to any employé 


whose work might take him through there. 


The safe width of the passageway is thus 
reduced to about two feet. Further, the 
operation of these switches provides ad- 
ditional danger since they are opened and 
closed by means of a pole, necessitating 
the attendant to stand as far back as pos- 
sible toward the opposite side with his 
back near the live switches there. In an- 
other case the inspector found a narrow 
passage with extra-high-pressure bus-bare 
alongside without any attempt at pro- 
tection. A number of other instances are 
mentioned in which there was little or no 
attempt to protect employés from coming 
in contact with high-potential apparatus. 
—Abstracted from the Mechanical Engi- 
neer (London), July 28. 


A 


Wireless Control of Submarine Boats. 


A description is given here of the con- 
trolling apparatus employed during the 
tests at Antibes Bay, France, of a sub- 
marine boat whose actions were directed 
by means of wireless telegraphy, a refer- 
ence to which was made in the ELECTRIC- 
AL Review for June 2, During these 
tests it was possible to start and direct 
a boat in any direction and to discharge 
a torpedo. The boat carried a storage bat- 
tery which supplied power for all move- 
ments. To control the propeller motor 
and the rudder motor, to light and extin- 
guish the signal lamps, and to discharge 
the torpedo, local circuits are provided 
on the boat. These can be closed by 
means of an arm rotating over a series 
of contact posts. There are twelve of 
these contacts. Three are not connected 
to any circuit. The other nine are em- 
ployed for the operations mentioned. This 
arm is rotated to the desired point, thus 
bringing about the desired action. By 
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means of a ratchet wheel it is moved for- 
ward progressively step by step by an 
electromagnet. This magnet is actuated 
through a coherer which responds to the 
electric waves sent out from the directing 
station and a relay. By means of it the 
arm can be brought to any contact, and 
thus close the circuit. To prevent action 
other than that desired taking place, as 
the arm passes from point to point, the 
main power circuit is automatically opened 
whenever the ratchet moves, the switch 


- tending to close each time the ratchet re- 


turns tp its position of rest, thus when 
the motion has been completed the power 
circuit is closed and the proper motor 
brought into action. To prevent this 
taking place during the setting of the dis- 
tributing arm, a frictional device, which 
drives a small flywheel, retards the clos- 
ing of the main switch, so that this action 
can not be completed until the magnet has 
ceased to operate. The battery carried 
on the boat has a possible discharge rate 
of 100 amperes and sufficient capacity for 
four hours’ continuous operation.—T rans- 
lated and abstracted from the L’Elec- 
tricien (Paris), July 28. 
e 
A Method for the Determination of Iron 
Losses in Pole Shoes, Due to 
Armature Teeth. 

A method of determining the losses due 
to eddy currents set up in the pole shoe- 
of a dynamo by the armature teeth is 
here described by T. F. Wall and S. P. 
Smith. These losses occur to some extent 
even when the pole shocs are laminated, 
and their calculation and separation from 
the total losses are difficult. The method 
emploved by the authors consists in de- 
termining the temperature produced by 
these losses in the pole shoe anl tam 
measuring the electrical energy required 
to maintain the pole shoe at the same 
temperature, all other conditions of opera- 
{ion remaining the same with the excep- 
tion that in the latter case the pole under 
consideration is not magnetized. To ac- 
complish this four slots were cut in the 
pole shoe on the side facing the pole, and 
two coils were placed in these slots. 
Thermoelectric junctions were constructed 
hy soldering thin copper strips to various 
points on the pole shoe. To prevent the 
conduction of heat from the shoe, it was 
insulated by means of mica. The thermo- 
electric junctions enabled the tempera- 
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ture of the shoe, reached under normal 
operation, to be determined and made it 
possible tọ adjust the heating current 
passed through the two coils mentioned 
above to be adjusted so as to bring the 
pole shoe to the same temperature. To 
maintain other conditions constant a four- 
pole field was selected. The magnetizing 
coils of two poles were disconnected and 
the two coils of two opposite poles only 
were used. Passing the current through 
these coils so as to make one a north and 
the other a south pole prevented any part 
of the magnetic flux from passing across 
the other two air-gaps, while reversing 
the current in any one of the two coilz 
caused all four poles to become magnet- 
ized. During the test the machine was 
run at constant speed, and each test lasted 
four hours. The machine used during the 
test was a small one, and it was found 
that the loss per pole shoe varied with the 
flux density from forty watts, with a den- 
sity of 2,100 lines per square centimeter, 
to seventy watts with a density of 2,900 
lines. The loss also varies with the speed, 
being twenty-two and one-half watts per 
shoe, at a speed of 600 revolutions per 
minute, and seventy watts with a speed 
of 1,300 revolutions per minute. The 
density during the latter test was 2,900 
lines per square centimeter. In the for- 
mer tests the speed was constant at 1,300 
revolutions per minute.—Abstracted from 
lhe Electrician (London), July 27. 
a 


Interference in Wireless Telegraphy and the 
International Telegraph Congress. 

In concluding the series of articles on 
“Interference in Wireless Telegraphy,” 
Professor R. A. Fessenden explains a 
number of tests which he has made to 
determine to what extent interference may 
take place between different systems and 
how this may be prevented. He was able 
to receive at Brant Rock, thirty miles 
from Boston, Mass., messages sent from 
Machrihanish, Scotland, although another 
station at Boston was trying to prevent 
this. The latter station succeeded in get- 
ting within three per cent in tune with 
the receiving station, and had at its dis- 
posal about fifteen kilowatts, but it could 
not render the signals unintelligible. The 
author does not think that the methods of 
directing wireless telegraphy which have 
been published, with the exception of 
Marconi’s, are of any value. He has done 
‘ome work in this direction by means of a 
horizonta] iron transmitter screened on 
one side, but a more promising method 
consists in utilizing a transmitter sub- 
merged in distilled water. Water has 
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cighty times the specific inductive capacity 
of air, and hence with the same apparatus, 
the length of wave is nine times as great 
and the energy eighty times as great as 
when used in air. He suggests a copper 
cylinder placed in a wooden vessel which 
is filled with water and covered with oil to 
prevent evaporation. A metallic reflector 
made of suitable shape may be placed at 
one side. With a cylinder one foot high, 
which would correspond to a cylinder of 
the same diameter eighty feet high in air 
and with a reflector 100 feet in diameter, a 
strong focusing of the waves should be 
obtained. The article concludes with a 
suggested method of international work- 
ing. Professor Fessenden is opposed to 
government operation whenever it is not 
absolutely necessary, but he believes that 
some understanding should be reached and 
action taken to insure the safety of ocean 
traffic. ‘This can best be done by the inter- 
national adoption of two different wave 
lengths, one for mercantile use and the 
other for navy and army use. These 
might be for example 500 amperes and 550 
amperes. Private systems should be al- 
lowed to operate at any wave lengths they 
may desire, except within five per cent on 
either side of the two mentioned above. 
A separate wave length should not be 
used for distress signals, for then it would 
not be likely to attract attention. A 
proper distress signal would be the repeti- 
tion of a single letter, which would sooner 
or later attract attention. The limits set 
above allow for about forty different tunes, 
which the author believes to be sufficient 
for practical purposes.—A bstracted from 
the Electrical Review (London), July 27. 
o A 
Recent Tests of Turbo-Alternators. 

A description is given here by M. L. 
LeGros of some recent turbo-alternators 
constructed by the Oerlikon Company, and 
of the tests to which they were submitted. 
These machines are of the usual type with 
a revolving field and a stationary arma- 
ture. They varied in output from 550 
to 2,200 kilowatts. The wave form of 
the machines was determined both by 
point readings and by an oscillograph. 
The results agreed closely and showed a 
somewhat wavy form due to the teeth of 
the stator. The regulation characteristic 
was determined experimentally and com- 
puted from the usual tests, the results 
agreeing well. To determine the effi- 
ciency of the generator, the losses were 
measured in several ways and the efficiency 
computed from these. This was necessary, 
as it was not convenient to put a load 
upon the machine. To determine these 
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losses, the retardation method was em- 
ployed, the machine being brought up to 
full speed, then disconnected and allowed 
to run until it came to a stop. Measuring 
the negative acceleration and knowing the 
moment of inertia of the rotor, it was pos- 
sible to compute the friction and windage 
losses, and repeating the experiment with 
the fields excited enabled the iron losses to 
be determined. To check these results and 
also to act as a check upon the computed 
moment of inertia, the tests were re- 
peated, using the exciter to supply power 
at different rates during the test. Measur- 
ing the power thus supplied and the rate 
of retardation made it possible to deduce 
in this way the moment of inertia and to 
obtain fresh determinations of the losses. 
The agreement upon the results obtained 
from these ways was fairly good, the com- 


puted moment of inertia being within two 
per cent of that determined from the 
test. A heating test was made by running 
the generator on short-circuit with the 
field excited so that internal losses were 
somewhat greater than those which would 
occur when operating normally under full 
load. The efficiency of one machine, 
rated at 2,400 kilovolt-amperes, was about 


ninety-five per cent at full load and unity 


power-factor. It dropped to 93.3 with 
a power-factor of 0.8. At half load, the 
respective efficiencies were 91.4 and 87.8. 
The heating test showed that the tempera- _ 
ture rise under the abnormal conditions 


employed was about forty-five degrees 


centigrade.—T'ranslated und abstracted 
from L’Eclatrage Electrique (Paris), July 
28. 


oa 
The Valle Maggia Single-Phase 
Railway. 

The railway which is now being equipped 
between Locarno and Bignasco is the 
second line in Switzerland to be equipped 
on the single-phase system, the first having 
been that between Seebach and Wettingen, 
says the Electrician (London). The line 
is about seventeen miles in length and is 
of metre gauge, the maximum gradient 
being 3.3 per cent. The pressure adopted 
on the overhead line is 5,000 volts, which 
is, with the exception of the 15,000-volt 
Seebach-Wettingen experimental line, the 
highest trolley pressure yet authorized by 
the Swiss Federal Railway authorities. 
The motor-cars have four axles, cach of 
which.is driven by a forty-brake-horse- 
power Oerlikon single-phase motor, and 
trailers are employed both for passengers 
and goods, the complete trains weighing 
about fifty-five tons. The Oerlikon 
curved bar collector is used. Power is ob- 
tained from a water-power station about 
ten miles from the line, where two alter- 
nators are installed, each for an output of 
350 kilovolt-amperes, and driven by tur- 
bines working with a fall of about eighty 
feet. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


The New York Edison Company, 
line with its policy of distributing to its 
customers and to prospective consumers 
of current samples of high-class adver- 


ing attention to the utility of this service. 
During 1905, 19,680 contracts for elec- 
trical service were made. This was di- 
vided up as follows: 992,782 incandescent 
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THE COVER PAGE OF THE New YORK EDISON BOOK. 


tising literature, has prepared and is now 
distributing one of the most unique adver- 
tising booklets which has come to our 
notice. The Edison Company has created 
a series of characters showing numerous 
applications of electricity for comfort, 
safety and convenience. The attitude and 
expression of satisfaction depicted by these 
characters speak a content with Edison 


lamps, 6,719 are lamps and 37,719 horse- 
power in motors. 


The accompanying illustrations show 
respectively the cover and the inside 
double-page. The book measures six 
inches by nine and one-quarter inches, 
and the type is large enough to be easily 
read. Every phase of industry is touched 


“Hylo” lamps by means of illuminated 
posters bearing the signature of the light- 
ing company in numerous towns. The 
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A Fort WayYNE ‘‘ Hyto” POSTER. 


accompanying illustration shows a poster 
which is now in use at Fort Wayne, Ind. 
This poster is of the regulation four-sheet 
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A SAMPLE OF THE INSIDE PAGES OF THE NEW YORK EDISON BOOK. 


service which its many subscribers ap- 
preciate. The cover of the Edison book 
is in drab, the illumination being printed 
in dark brown. The inside pages are of 
cream stock, the text and illustrations 
being in brown, black and orange. There 
are some fifty odd applications illustrated. 
In addition to the illustrations, however, 
there is some well-chosen literature, call- 


upon, as well as the opportunities for elec- 
tric seryice in the household. The elec- 
tric sign is suggested as an instance of the 
immedi te hold which electricity has taken 
upon business men as an advertising me- 
dium of unquestioned value. 
t 

The Phelj.. Company, Detroit, Mich., 

has begun the widespread advertising of 


size, is printed in colors, and calls atten- 
tion to the fact that the Fort Wayne 
& Wabash Valley Traction Company will 
deliver “Hylo” lamps on thirty days’ 
free trial. This is an example of where 
the manufacturer, operating together 
with the lighting company, can do much 
to facilitate and promote the use of cur- 
rent. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Victor Combination Meter. 

The H. W. Johns-Manville Company, 
100 William street, New York city, has 
placed on the market a combination meter 
designated as the “Victor,” giving a sim- 
ultaneous reading of volts, amperes, watts 
and horse-power on one dial. This is 
practically two separate and complete in- 


Fic. 1. 


struments combined in one case, each of 
which acts independently of the other as 
far as the volt and ampere readings are 
concerned. The readings in watts and 
horse-power are obtained from the point 
of intersection of the two indicators. 
The company states that this instru- 
ment as a wattmeter is accurate at any 
voltage within the limits of the voltage 


Fia. 2. 


scale. The wattage scale is laid out from 
actual calibrations with a reliable stand- 
ard, insuring accuracy in the result. The 
horse-power scale is obtained mathematic- 
ally from the wattage scale. The company 
states that the workmanship and materials 
employed in the manufacture of this in- 
strument are of the highest order, insuring 


accuracy and durability. While light in 
weight, it is rigid and will withstand vibra- 
tions of considerable violence without its 
accuracy being impaired. It requires a 
minimum of energy to operate, is sensi- 
tive and free from magnetic lag, unaffected 
by temperature variations, dead beat, and 
can safely remain continuously in circuit. 

The instruments are illuminated from 
the rear, saving space on the smallest 
panels. Fig. 1 and Fig. 2 show, respect- 
ively, the front and rear views of this 
instrument. 
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The San Francisco Office of the 
Shelby Electric Company. 
The accompanying illustration shows 
the San Francisco (Cal.) office of the 


well as passengers. This road opens up 
a rich territory in the centre of which is 
located Salem, the capital of Oregon. The 


first section of the railroad will be fifty 


miles in length and will connect the city 
of Portland with Salem. It will be con- 
structed, in accordance with the best rail- 
way practice, of seventy-pound rails on 
rock-ballasted roadbed, with a maximum 
grade of 2.2 per cent and a maximum 
curvature of five degrees. A portion of 
the fifty-mile line will consist of a tan- 
gent of twenty-six miles with practically 
no grade. The road crosses the Willam- 
ette river, over which is being constructed 
a steel-deck span bridge on concrete piers. 
There are five piers in the river, and the 
approaches to the bridges on either side 
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THE SAN FRANCISCO OFFICE OF THE SHELBY ELECTRIC COMPANY, SHELBY, OHIO. 


Shelby Electric Company, of Shelby, 
Ohio, located at 320 Sansome street. The 
company claims the honor of being the 
first incandescent lamp company to open 
an office in San Francisco after the earth- 
quake. The gentleman standing in the 
doorway is O. D. Pierce, the company’s 
western manager. 
Se Sige ks 


Electric Railway Building in Oregon. 


The Oregon Electric Railway Company - 


is entering the Willamette Valley, south 
of Portland, with an electric road con- 
structed for the handling of freight as 


consist of fills aggregating some thou- 
sand feet in length. The bridge proper 
consists of four 200-foot spans, the dis- 
tance from the rail to the surface of the 
river being 110 feet. This is one of the 
largest bridges in the state and is being 
constructed for the heaviest type of elec- 
tric locomotive drawing trains of 100,- 
000-pound freight cars. The road enters 
the southern boundary of the city of 
Portland and continues into the centre of 
the city, where the passenger station is 
located. Connection will here be made 
by the Southern Pacific, Northern Pacific 
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and Great Northern railroads. There will 
be a number of branches, aggregating 
some fifty miles, constructed as soon as 
the main line is in operation, and plans 
are in contemplation to extend the main 
line to the south of Salem to the city of 
Eugene, making am electric railway sys- 
tem of some 150 miles. 

All of the engineering and construction 
work is being done by W. S. Barstow & 
Company, Portland, Ore. Among the 
financial people interested in the enter- 
prise are Moffat & White, bankers, New 
York; Charles Pratt & Company, New 
York; Franklin Trust: Company, Brook- 
lyn, N. Y., and numerous other financiers 
of the East and West. 

o-—_— : 
High-Speed, High-Overload-Capacity 
-~ Motors for Testing Purposes. 

Several especially interesting motors 
have recently been installed for testing 
purposes by the International Steam 
Pump Company in its new Worthington 
hydraulic works at Harrison, N. J. The 
motors were built by the Genera] Electric 
Company, Schenectady, N. Y., and are 
used in testing blowers, pumps, air-com- 
pressors, etc., being permanently installed 
on suitable foundations in such a way that 
the machinery to be tested can be easily 
brought up to them. The machines are 


HiGH-SPEED, HiGH-OVERLOAD-CAPACITY MOTORS 
FOR TESTING PURPOSES. 


remarkable because of their high overload 
capacity and wide speed range for these 
purposes. 

The largest of these units 1s shown in 
the accompanying illustration. This 


motor delivers 200 horse-power at 220 ; 


volts running at 750 to 1,500 revolutions 
per minute, and 100 horse-power at 110 
volts running at 375 to 750 revolutions 
per minute. A similar range in capacity 
and speed is obtainable with each of the 
other motors, having full-load rating of 
100 horse-power, thirty horse-power and 
ten horse-power respectively, at 220 volts. 

All the machines are of the four-pole 
type and will carry fifty per cent overload 
fur two hours at any speed within the 
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range specified. The motors operate on 
the three-wire system, the fields being ex- 
cited from the 220-volt mains, and the 
armatures being connected through 


double-throw switches to the 220-volt or. 


110-volt mains, according to the speed 
range required. The speed ranges are ob- 
tained by field control, and the 200-horse- 
power and 100-horse-power machines are 
built with commutating poles. A German 
silver resistance, shown just below the ter- 
minal board in the illustration, is used to 
make the final adjustment of the current 
in the commutating field coils. By this 
arrangement sparkless commutation at all 
loads, including fifty per cent overload, 
is obtained. 

Aside from the large capacity and high 
speed range, these motors have several in- 
teresting structural features. On account 
of the high surface speed of the commu- 
tators in the 200-horse-power and 100- 
horse-power machines, an improved 
shrunk ring type of commutator is used. 
The brush rigging is similar to the form 
recently adopted in high-speed direct-cur- 
rent Curtis turbine-generators. The 
brush-holder studs are of stiff, ribbed de- 
sign, and the brush holders are secured to 
the studs by bolts passing through ma- 
chined joints of special form, making the 
entire brush system extremely rigid in 
spite of the unusual length of the studs. 
The motors are materially lightened by 
making the magnet frames of steel, and 
both armature and field coils are built to 
vive proper ventilation at the overload 
capacity. Particular attention has been 
paid to balancing rotating parts so that 
vibration within the wide variation of 
speed and load is eliminated. 

There is a wide field among machinery 
manufacturers for motors of this type 
having high overload capacity with high 
speed range, not only for permanent in- 
stallation for general testing work, as in 
the case of the machines for the Worth- 
ington works. but also for the driving 
of machine tools. 


= r Tn z 
Water-tight Floor Outlets. 


The accompanying illustration shows 
the assembly of the “Fullman” water-tight 
floor outlet, manufactured by the Steel 
City Electric Company, Third street and 
Penn avenue, Pittsburg, Pa. Beginning 
at the bottom of the illustration, the 
parts appear as follows: box body, adjust- 
ing ring (made in various heights), gas- 
ket and brass plug, brass plate and attach- 
ing screws, nozzle gasket and brass drip 
The illustration shows the stand- 
These outlets are also 


nozzle. 
ard plain outlet. 
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furnished with suitable arrangements for 
receiving standard plugs and receptacles. 

This outlet has been used in a great 
many special forms, such as with larger 
boxes with partitions for supplying sev- 
eral kinds of service at one outlet. The 


WATER-TIGHT FLOOR OUTLET. 


universal adjustment feature may also be 
supplied with a flange to attach to special 
forms of large boxes, either round, square 
or rectangular. 

The box body, when set with “roughing- 
in” work, is subject to much interference 
by workmen carrying on other details of 
construction, which causes it to be more or 
less out of exact level when the finished 
floor is laid. This is taken care of by 
the adjusting ring dipping into the groove 
more on one side than on the other. Ad- 
justment for elevation is made by raising 
or lowering the ring in the groove. When 
the ring is properly set the groove is filled 
with melted compound, sealing the box and 
securing the parts in place. Templets for 
setting the rings are furnished. These 
templets fasten to the ring and rest on the 
floor, making the adjustment instantly 
without trial. 


A New Gasolene Torch. 

The Zeidler Lamp and Brass Company, 
Lomira, Wis., for which the Boggs-How- 
land Company, 23 Warren Street, New 
York city, has the eastern selling agency, 
has placed on the market the “Baby” gaso- 
lene torch, an illustration of which is 
shown herewith. The novelty of this de- 
vice is its small size, absence of air pump, 
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cocks or valves, and its inherent simplicity. 
The nickeled brass fount is two and one- 
half by one and seven-eighths inches, the 
curved tube one-quarter inch in diameter, 
and the friction-tight Bunsen tube, with 


“BaBY” BLow-Torcit. 


eight three-thirty-seconds-inch holes, is two 
and one-half by seven and one-sixteenth 
inches in dimensions. Inside, a loose cot- 
ton wick, attached for convenience to a 
small strip of brass, serves as the conductor 
of the fluid, not coming in contact with 
the flame. Two or three lighted matches 
held under the curved tube heat and 
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A Large Shipment from the Westing- 
house Company. 


One of the largest single shipments re- 
cently made from the works of the West- 
inghouse Electric and Manufacturing 
Company is shown in the accompanying 
illustration. The photograph was taken 
just as the train was pulling out of the 
East Pittsburg yards, its destination being 
the Hauser lake power plant of the 
Helena Power Transmission Company, at 
Iron Siding, Mont. The train was com- 
posed of nineteen cars, and the shipment 
consisted, among other apparatus, of the 
following: four 2,800-kilowatt Westing- 
house revolving-field generators, threc- 
phase, 2,400 volts, 7,200 alternations, 227 
revolutions per minute, these generators 
being intended for direct connections to 
water-wheels. Two 200-kilowatt direct- 
connected exciters, 125 volts, compound- 
wound, 475 revolutions per minute, these 
also being intended for direct connection 
to water-wheels. Nine 2,000-kilowatt 
water-cooled transformers, 7,200 alterna- 
tions, 70,000 volts primary, 2,400 volts 
secondary. 

A large quantity of auxiliary detail ap- 
paratus was included in the shipment. 

This shipment is an example of the 
amount of apparatus moving from the 
Westinghouse works at East Pittsburg 
daily, where the capacity of the plant, it 
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Allis-Chalmers coal-crushing rolls, belted 
to an electric motor, such as are now 
being installed by many users of steam- 
driven power machinery. In connection 


Motor-DRIVEN COAL CRUSHER. 


with furnaces at which automatic stokers 
are used, or where for other reasons it is 
desirable to have the coal crushed to a 
uniform size, the advantage of such an ar- 
rangement will be readily apparent. The 
coal, as it is unloaded from the car, is 
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A NOTABLE SHIPMENT FROM THE EAST PITTSBURG WORKS OF THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY. 


vaporize the volatile material, producing a 
jet of fire. The device is recommended by 
the company as peculiarly suitable for tele- 
phone and telegraph linemen and other 
electricians, In size the device fits the 
hand, and in use can be turned in any 
position, burning equally well in all. 


is said, is being taxed to keep up with 
the orders. 


Motor Drive for Coal-Crushing 
Rolls. 
The accompanying illustration shows 
a set of twenty-four-inch by thirty-inch 


passed through these rolls and drops to the 
hopper which feeds the stokers. Where 
it is possible to secure coal in hopper 
cars at all times, a further improvement 
is made by placing the crushing rolls be- 
neath the track, allowing the coal to drop 
from the car into the rolls, and falling 
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from there to the stoker supply hopper. 
Motor drive is the most satisfactory for 
an equipment of this character, as such 
rolls are in operation for a limited time 
only each day; there is therefore no 
waste of power and no idle belts or extra 
shafting to be cared for while the’ rolls 
are not in operation. 


Qa 


The Growth of the Automatic 
Electric Company. 

The growth of the business of the Auto- 
matic Electric Company since its incor- 
poration in 1901 has been remarkable. The 
company has been obliged for the third 
time since its incorporation to enlarge its 
plant to enable it to meet the increasing 
demand for automatic equipment, and is 
now erecting, on’ the property adjoining 
its present plant, southwest corner Van 
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ELECTRICAL REVIEW 


buildings. This court will be forty feet 
wide by 123 feet deep. Fire-walls will 
separate the administration building from 
the factory buildings. 

The entire frontage of the plant on Van 
Buren street will be 210 feet. The mon- 
otony of such an extensive frontage will 
be broken by recessing the administration 
building two feet from the line of the 
factory structures. 

While the actual floor space of the plant 
will be a little more than doubled, by 
reason of a most economical arrangement 
of space, machinery and the routing of the 
product from start to finish of manufac- 
ture, the capacity of the plant will be 
trebled. 

The enlarged plant will be supplied with 
all that is most modern and most efficient 
in machinery and appliances for rapidity 
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plants will be operated at the present loca- 
tions under one management, of which the 
following named gentlemen are the offi- 
cial heads: James M. Dodge, Philadel- 
phia, chairman of the board; Charles 
Piez, Philadelphia, president; Glen G. 
Howe, Indianapolis, first vice-president ; 
Staunton B. Peck, Chicago, second vice- 


president; S. Howard-Smith, Philadel- 
phia, treasurer; P. G. Reid, Philadelphia, 
assistant treasurer; Dyke Williams, Chi- 
cago, secretary; Edw. H. Burr, Philadel- 
phia, assistant secretary. 

The Chicago house bought both of its 
associates and under the new name will 
continue the manufacture of the same 
type of conveying and power transmission 
machinery that characterized the previous 
individual corporations. None of the con- 
cerns have been competitors. The Chi- 
cago and Philadelphia plants were oper- 
ated on parallel lines, and the Indianap- 
olis firm, the maker of the original, or 
as it is known, “Ewart” detachable link- 
belt, supplied both companies with the 
conveying and power-transmission chains. 
The Link-Belt Machinery Company was 
organized in 1880, establishing a plant at 
Chicago, and in 1882 opened a branch 
office in New York city. Six years later 
saw the Link-Belt Engineering Company 
succeeding the well-known firm of Burr & 
Dodge, which was established at Phila- 
delphia and took over the New York office 
and maintained it in connection with the 
new works near Philadelphia, as eastern 
headquartere for the manufacture of the 
link-belt type of labor-saving machinery. 
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E.. The Philadelphia firm became, too, the 
Te manufacturer of all of the apparatus used 

BASSE by the Dodge Coal Storage Company. 
p The development of the Link-Belt Com- 
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PLANT OF THE AUTOMATIC ELECTRIC COMPANY, CHICAGO, İLL. 


Buren and Morgan streets, Chicago, Il., 
a duplicate of the building now in use, to 
be joined to it by a smaller structure, the 
administration building, in which will be 
housed the company’s offices. | 

The new buildings, which will be com- 
pleted and occupied by December of this 
year, will be of mill construction, brick, 
with a cream brick facing exactly similar 
to the present structure. 

The factory addition will be eighty-five 
feet front on Van Buren street and 165 
fect deep. It will be six stories high. The 
administration building will be forty feet 
front and forty feet deep, the same height 
as the factory buildings, but the first story 
will be omitted and the space underneath 
the second floor used for a driveway to 
the large court between the two factory 


of manufacture, and the comfort and con- 
venience of operatives. 

The various manufacturing departments 
will be so arranged that the raw material 
will enter at one part of the plant and will 
take a direct route through, coming out 
as finished material at another point. 

The completed plant will be one of the 
finest and best arranged factories in Chi- 
cago. The architect is W. Carbys Zimmer- 


man; the contractors are Wells Brothers 
Company. 


———— -_ > 
The Link-Belt Company. 

The two link-belt companies, located 
respectively at Chicago and Philadelphia, 
and the Ewart Manufacturing Company, 
of Indianapolis, will hereafter be known 
as the Link-Belt Company, and the three 


pany has been (in a measure) coincident 
with the strides made in the electrical 
field; the modern power-house and appur- 
tenances for handling and distributing 
fuel being features of the progress that 
has marked the years since the first labor- 
saving chain was devised and marketed. 


A Tungsten Filament Lamp. 

The General Electric Company has for 
many vears been engaged in the develop- 
ment and perfection of a pure tungsten 
filament for the manufacture of high-can- 
dle-power incandescent lamps. Tungsten 
possesses the property of withstanding 
very high temperatures, and when used as a 
filament for an incandescent lamp shows an 
efficiency of between one and one and one- 
quarter watts per candle. The life of the 
tungsten lamp will be at least equal to 
that of the ordinary incandescent lamp. 
The recent results attained by the company 
in the production of tungsten filaments 
place it in the front rank of those who 
have been engaged in working upon this 
dificult problem. Preparations are being 
made by the General Electrie Company for 
the manufacture of these lamps of high 
candle power upon an extensive scale. 
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DOMESTIC AND EXPORT. 


NEW CABLE OPEN TO THE ORIENT—The Commercial Cable 
Company has announced the completion of its new cable to China 
and Japan. This establishes a system from San Francisco to Hono- 
lulu, Midway, Guam and Manilla, and thence to China and Japan. 
The cable is open for transmission of public business over the lines 
of the Postal Telegraph-Cable Company. 

VIRGINIA WATER-POWER CANAL OPENED—The canal of the 
Virginia Passenger and Power Company, owned principally by 
Frank Gould, of New York, is completed. Water was turned in on 
August 6 for the first time from the Appomattox river. The canal 
cost $200,000. It will furnish power for the new electric light plant 
erected near Petersburg at a cost of $300,000 and also for the power 
plant in Petersburg. 

POWER PLANT WORK STOPPED—Work has been stopped on 
the electric power plant on Cape Fear river, at Buckhorn Shoals. 
Judge Purnell, of the Federal court, who appointed the receivers, 
ordered the contractors to continue work, but they will not obey the 
order. Four hundred thousand dollars has been expended, and a 
hundred thousand more is needed to finish the work. There are 
three principal contractors, one local, the others in Richmond and 
Pittsburg. 

TROLLEY FROM PITTSBURG TO CLEVELAND—Pittsburg to 
Cleveland by traction will be accomplished within a year. Seven 
contractors employing hundreds of men are at work on the connect- 
ing link. Running directly to Harmony the line will open a branch 
going to New Castle and the other to Butler. The Cleveland line 
will also connect at Sharon with the Pittsburg road. Engineers have 
estimated that the line will have a gross earning capacity of $300,- 
000 a year, with net earnings of $150,000. R. H. Boggs, of Pittsburg, 
is president of the company; M. G. Hibbs, of Pittsburg, secretary 
and treasurer. 

TWIN FALLS LAND AND POWER COMPANY—A scheme for 
the reclamation of some 400,000 acres of land in Nevada and Idaho, 
principally on the southern side of the state line, has been formulated 
by the Twin Falls Land and Power Company, an Idaho corporation 
—the one which projected the great irrigation scheme, reclaiming 
hundreds of thousands of acres of land in the southern part of that 
State. Aside from the irrigation project, it is proposed by the Twin 
Falls company to furnish electric power for the mines and mills of 
Contact when the time arrives for the inauguration of the electric 
System in that promising camp. | 

CALUMET AND ARIZONA INSTALLS ELECTRIC EQUIPMENT 


—The Calumet & Arizona Company at Bisbee, Ariz., has completed | 


the installation of an extensive electrical equipment, the power from 
which is distributed to that company’s Oliver and Irish Mag shafts 
and the Pittsburg & Superior’s Junction and Hoatson shafts. Later 
it will be wired to the latter company’s Cole shaft. Pumping by 
electricity is also planned, and work is now in progress to this end. 
It is expected that a 600-gallon pump will be in service in the Oliver 
shaft within the next three months. Electric haulage is also in con- 
templation, but its details have not yet been worked out. 


MARYLAND ELECTRIC MERGER—The Baltimore & Annapolis 
Short Line and the Maryland Electric Railways Company have been 
Merged by the organization of the Maryland Electric Railways 
Company, capitalized at $1,200,000. The outstanding $350,000 stock 
of the Short Line is to be taken over on the basis of three shares 
of the Electric Railways stock for one of the new. The terms on 
Which the Maryland Electric Railways Company entered have not 
been made public. The merged properties will authorize an issue of 
$8,000,000 five per cent bonds, of which one-half will be put out as 
800N as the consolidation is completed. This issue has already been 
underwritten by local capital. l 

MAHONING VALLEY IMPROVEMENTS—fThe Pennsylvania & 
Mahoning Valley Railway Company is expending $1,000,000 for im- 
Þrovements to its trolley system which connects Youngstown with 


Hubbard, Sharon, New Castle, Lowellville, Struthers, Niles, Girard, 
Warren and nearly every other point in the Mahoning and 
Shenango valleys. The Sharon-Youngstown branch of the system has 
been extended to Wheatland, and the work of putting down the 
track to West Middlesex will be pushed forward rapidly. West Mid- 
dlesex is six miles from Sharon, and it will be another town con- 
nected with Youngstown by the successors of the old Penhale-Devitt 
syndicate. West Middlesex has a population of 12,000 people, the 
principal industries are two big blast furnaces, and many of the peo- 
ple when the line is completed will come to Youngstown to do their 
buying. 

BRAZILIAN RUBBER EXPORTS—Consul-General Anderson re- 
ports from Rio de Janeiro that Brazilian rubber exports are still 
on the increase, and quotes some interesting figures. The entries 
at Manaos and Para from July. 1905, to March, 1906, aggregated 
32,840 tons against 31,590 tons in the same period of 1904-1905 and 
29,080 tons in the 1903-1904 period. At the two principal rubber- 
shipping ports of the republic during the month of May there were 
sixty tons more exports than in the same month last year, and 760 
tons more than in the corresponding month of 1904. The entries 
in January this year, 5,710 tons, broke the record in the history of 
rubber exports from this or any other country. The United States 
has been taking considerably more than half of the entire crop, 
and present indications are that the proportion of the crop going 
to the United States this year will be larger than usual. 


NEW INCORPỌRATIONS. 


EVANSVILLE, ILL.—Evansville Lighting Company. $3,000,000. 

ST. LOUIS, MO.—St. Louis Car Lighting Company. $24,000. 
Incorporators: Edith Foster, Hilda Standinger, John H. Soell and 
others. 

INDIANAPOLIS, IND.—The Chicago & Western Indiana Trac- 
tion Company. To be known as the “Educational Route.” $100,000. 
Incorporators: Edward H. Bowras, Daniel W. Bolen and John S. 
McCullough. 

ST. LOUIS, MO.—North St. Louis & Suburban Railway Com- 
pany. $50,000. Incorporators: John Scott, James Scullin, Edward 
J. Scott, John R. Scott, Thomas W. Murphy, William Scullin and 
John Scullin. 

INDIANAPOLIS, IND.—New York, Boston & Chicago Electric 
Railway. To touch Hammond, La Porte, South Bend, Mishawaka 
and Elkhart. Incorporators: W. V. Robinson, E. W. Curtis, J. L. 
Knox, Charles Schisano and W. M. Watson. 


DANVILLE, ILL.—Danville & Eastern Illinois Railway. Princi- 
pal office at Champaign. To construct from Danville to a point in 
Vermillion county. $5,000. Incorporators: George M. Mattis, 
Charles A. Wright, W. H. Burke, Charles Zilly, of Champaign; J. E. 
Johnson, of Danville. 


SPRINGFIELD, ILL.—East St. Louis, Granite & Alton Suburban 
Railway Company. Principal office, East St. Louis. To operate a 
line between East St. Louis, Alton and Edwardsville. $2,500. In- 
corporators: L. C. Haynes, G. Pierce, I. L. Gregory, F. H, Thomas, 
of East St. Louis, and F. E. Allen, of St. Louis. 


SALEM, ILL.—Ohio & Mississippi Electric Railroad Company. 
To build a line from Centralia north to Sandoval, Patoka, Vernon: 
west from Sandoval to Odin, Salem and Iuka; north from Salem 
to Alma and Kennedy, and south from Salem to Cartter and Kell. 
William Wham, of Cartter, president, and B. Pullen, of Centralia, 
secretary. 


GUTHRIE, OKLA.—Santa Fe, Liberal & Englewood Railroad 
Company. To build a line from Englewood, Kan., to Des Moines. 
N. M., passing through Beaver county, Okla. $6,000,000. Incor- 
porators: Frank E. Jennison, New York; Jesse G. Northcutt and A. 
Watson McHendrie, Trinidad, Col.: John Morrow and Thomas D. 
Lieb, Raton, with J. H. Albright Hooker as Oklahoma agent. 


272 


ELECTRIC LIGHTING. 


MALVERN, ARK.—The electric light plant at Malvern, owned by 
B. W. Turner, has been destroyed by fire. 


WILLISTON, N. D.—The city of Williston has opened the bids 
for the installation of an electric light plant and waterworks. 


ORANGE, N. J.—It has been decided to hold a special election 
for the purpose of deciding whether the people want a municipal 
lighting plant. 


OTTAWA, QUEBEC—The Consolidated Light, Heat and Power 
Company is the outcome of recent negotiations between the Ottawa 
electric and Ottawa gas companies. 


PIQUA, OHIO—The Piqua city council has appropriated $500 
for the securing of an expert electrician to estimate the cost of 
installing a municipal electric light plant. 


LBADVILLE, COL.—An electric light franchise has been granted 
to Walter W. Davis. It is to run for twenty years, and provides for 
a substantial reduction from the present rates. 


. PITTSTON, PA.—The contract to light the city of Pittston has 
been awarded to the Citizens’ Illuminating Company. The price 
is to be $60 for open arc and $15.50 for incandescent lamps. 


GREELEY, COL.—The Greeley Gas and Electric Company has 
been sold to the Federal Gas Corporation, of Chicago, for $15,000, 
the purchaser to pay all outstanding debts against the Greeley 
company. 


OGDENSBURG, N. Y.—The Hannawa Falls Power Company is 
now sending electricity over the new transmission line to Ogdens- 
burg, and it is expected that a number of steam plants will at once 
be displaced by electric power. 


RICHMOND, VA.—An agitation is under way to make use of 
the old pumping station near Hollywood for conversion into an 
electric light plant. The property and water power is estimated to 
be worth from $250,000 to $300,000. 


LANCASTER, MASS.—The Clinton Gas and Electric Company 
has begun the work of placing extra poles in Harvard street for the 
purpose of extending the lighting system. Twenty-five-candle-power 
incandescent lamps are used, burning from sunset until midnight. 


CAMDEN, N. J.—The city council has decided to submit to the 
vote of the people at the November election the question of the accept- 
ing of the Jones law, passed by the last legislature, permitting cities 
to construct and maintain electric light plants, for which bonds may 
be issued. 


WORCESTER, MASS.—The Worcester Electric Company has 
petitioned the board of gas and electric light commissioners for per- 
mission to issue 2,000 additional shares of capital stock. It is 
stated that the growth of business has made necessary improvements 
to the plant. 


PADUCAH, KY.—The contract presented by the General Elec- 
tric Company, in which it proposed to equip the Paducah city light- 
ing plant for $11.000, has been ratified by both boards of the gen- 
eral council. The mayor was authorized to sign it at once, that 
the work of equipping the plant might begin without delay. 


ELIZABETH, N. J.—A resolution has been introduced into the 
council and approved, instructing the city attorney to report to the 
council all proceedings to be taken by the city council to submit to 
the voters at the next general election the question as to whether 
or not the people are in favor of a municipal lighting plant. 


FRANKLIN, IND.—The Franklin Water, Light and Power Com- 
pany, which has been controlled by Chicago people for the last five 
years, has been sold to the Ferris Brothers, owners of lighting and 
water plants at Yanktown, S. D., and Eldorado and Osage, Iowa. 
Thomas Ferris, now managing the Osage plant, will assume charge 
of the local plant. 


LYONS, N. Y.— The stockholders of the Wayne County Electric 
Light Company at their annual meeting elected three directors for 
the ensuing year. The directors met after the stockholders’ meet- 
ing and elected the following officers: president, Dwight Chamber- 
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lain; vice-president, Charles A. Lux; treasurer, William H. Aken- 
head; secretary, Attorney Benton S. Rude. 


SCHENECTADY, N. Y.—Arrangements have been made by the 
Schenectady Railway and the Schenectady Illuminating companies 
for extensive additions to the underground feeder system. On 
account of the fact that part of the feeders will be used by the 
railway company and part by the illuminating company, the issues 
were combined and the work will be done together. 


DES MOINES, IOWA—The light committee of the city council 
has decided to recommend to the city council that each ward of the 
city be given five additional arc lights or fifteen additional incan- 
descents at the option of the alderman from such ward. The addi- 
tional lights will entail an added expenditure of $2,000 a year by 
the city. Fifteen East Des Moines lights have been put on the all- 
night schedule. 


SYRACUSE, N. Y.—The assessment of the plant and franchises 
of the Syracuse Lighting Company has been materially increased 
over that of last year. This year’s assessment of the company’s 
franchises is $1,660,000, as against $970,000 last year. The total 
franchise and real estate assessment is about $3,240,000, nearly a 
million and a half over last year. This will mean an increase in 
taxes of $25,000. 


RUTLAND, VT.—The Rutland Railway, Light and Power Com- 
pany has taken possession of the electric light plant on Post street 
recently purchased of the Rutland City Electric Company, and for the 
present no change in the management or operation of the plant will 
be made. It is expected, however, that eventually the newly ac- 
quired property will be used only as an auxiliary to the company’s 
main plant, and water power will be used instead of steam. 


EAU CLAIRE, WIS.—The city council has granted a lighting 
power franchise for twenty years to the Chippewa Valley Electric 
Railway Company with only two dissenting votes. The maximum 
rates for arc lamps are cut to $1$ a year less than the old fran- 
chise rates, which were $75 per lamp, according to service. The 
company is to put in a new power plant and also to transmit power 
from Red Cedar river to Eau Claire for manufacturing purposes. 


UTICA, N. Y.—To the Central New York Power Company, of 
Utica, has been awarded the contract to light the streets of the city 
of Amsterdam at a cost of $39 a lamp per year, including the build- 
ing of a conduit system as mentioned in the specifications, the con- 
tract to run for a period of five years. The company’s authorized 
capital is $1,000,000. The officers are: president, William E. Lewis; 
vice-president, H. S. Patten; secretary and treasurer, Byron E. 
White. 


DETROIT, MICH.—Recently the Union Trust Company, receiver 
of the City Savings Bank, applied to Judge Donovan for an opinion 
as to whether or not it should expend about $5,000 on the water, 
sewer and lighting plant on Mackinac Island, one of Frank C. An- 
drews’s ventures held by the company as part of the assets of the 
defunct City Savings Bank, for the purpose of substantially increas- 
ing the revenues of the property and making it more salable. The 
judge decided that the bonds were a safe investment. 


PORTLAND, ME.—The Portland Electric Light Company has 
bought the Hargreaves Woo.en Mill property at West Buxton, and 
has commenced the construction of a power station for the trans- 
mission of electricity for lighting and power purposes in Portland 
and vicinity. The same company is also to acquire the plants and 
good will of the Consolidated steam plant and the Portland Lighting 
and Power Company, operated by water from Great Falls. The 
purchase of these companies involves the expenditure of $1,000,000. 


HYATTSVILLE, VA.—The town council has signed an agree- 
ment with the Potomac Electric Power Company, of Washington, 
to light the streets of Hyattsville for a period of ten years. This 
will obviate the necessity for the erection of a local electric light- 
ing plant, which has been considered a sure thing. Bids for its 
construction have aļready heen received and opened. The bid of 
the Potomac company is a material reduction on its proposition sub- 
mitted two months ago to agree to furnish thirty-candle-power in- 
candescent lainps for $12 per vear and are lights for $65 per year. 
The light will be furnished on an actual and not a supposed moon- 
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light scale, that is the lamps will be dark only on such nights as 
the moon is not obscured by clouds. 


BALDWINSVILLE, MASS.—At a special town meeting the chair- 
man of the electric light board reported that, according to figures 
submitted by an engineer, the cost of constructing and maintaining 
within the limits of the town a plant for the distribution of elec- 
tricity for light for municipal use, and light, heat or power for the 
use of its inhabitants, would cost about $21,500, or a sum $6,500 in 
excess of the sum appropriated for the purpose at the special meet- 
ing in May. It was voted to appropriate the sum of $6,500 in 
addition to the sum of $15,000 previously appropriated. 


WILMINGTON, DEL.—The street and sewer commissioners 
of Wilmington have granted a franchise to the Commercial Light, 
Heat and Power Company, which will secure for the city the com- 
pany’s electric power from the Susquehanna river. The franchise 
had been pending since 1904. The new concern will give the city 
three per cent of its gross receipts and will sell electricity to the 
municipality for two cents a kilowatt-hour. The public rates will 
be ten cents a kilowatt-hour. These are lower rates than now 
prevail. The company will expend within one year $100,000 in con- 
structing its plant. 


TELEPHONE AND TELEGRAPH. 


TOPEKA, KAN.—Construction work on the new building to be 
occupied by the Independent Telephone Company is to begin at 
once. . 


DUNKIRK, N. Y.—The Bell Telephone Company’s exchange will 
be enlarged to provide needed facilities. A new switchboard will be 
installed. 


CINCINNATI, OHIO—Action on the application for a franchise 
of the Queen City Home Telephone Company has been indefinitely 
postponed. 


LOWELL, MASS.—It is announced that early in the fall a new 
telephone company will petition for a franchise to construct and 
operate a telephone system. 


DEDHAM, MASS.—The New England Telephone Company will 
erect a $10,000 exchange on Church street. The building will be of 
brick with granite trimmings. 


BROCKTON, MASS.—The special aldermanic committee has 
made a request to the Southern Massachusetts Telephone Company 
to make a reduction of twenty-five per cent in rates. 


MANCHESTER, IOWA—At the recent semi-annual meeting of 
the Delaware County Telephone Company it was decided to lay 
additional cables in the Manchester residence district. 


OSWEGO, N. Y.—The Bell Telephone Company is making plans 
to remove its poles and wires from the streets and reestablish its 
entire system in Oswego on the block plan of distribution. 


TORRINGTON, CT.—The line of the Southern New England 
Telephone Company between Torrington and Litchfield has been 
completed. The rates have been reduced from fifteen to ten cents. 


PITTSBURG, PA.—The bid of the Morganstown-Ochiltree Com- 
pany has been accepted for constructing conduits and laying cables 
for the police and fire bureaus in Frankstown avenue and Forbes 
street. 


PARIS, ILL.—A serious telephone war is threatened between the 
Kinloch Telephone Company and the Bell Telephone Company, 
which, it is said, will build an exchange at Paris in the next sixty 
days. ` 4 | 


BANGOR, ME.—The Aroostook Telephone Company has recently 
made arrangements for 130 miles of copper wire. When this is in- 
stalled the company will have a complete copper circuit throughout 
the county from Danforth to Fort Kent. 


MANITOWOC, WIS.—Papers increasing the capital of the Mani- 
towoc & Western Telephone Company to $25,000 have been filed, and 
the company will start work to extend its lines and improve equip- 
ment. The line runs west of the city in the rural districts, and 
Jast year declared a dividend of nearly twenty per cent to its stock- 
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holders. It is proposed to expend $12,500 at once in improvements, 
the project contemplating additional lines in Manitowoc and Brown 
county. 


LEAVENWORTH, KAN.—The People’s Telephone Company, an 
independent line, announces that it will put in a new central energy 
system and will put the wires under ground in the business portion 
of the city. A building is also to be erected at Sixth and Delaware 
streets. 


LINCOLN, NEB.—The Farmers’ Cooperative Telephone Com- 
pany, of Jefferson county, has filed articles of incorporation with the 
secretary of state. The officers of the company are: C. W. Robin- 
son, president; J. W. Ulmer, vice-president, and A. R. Sollenberger, 
secretary. Capital stock is authorized amounting to $15,000. 


DANBURY, CT.—The Southern New England Telephone Com- 
pany is erecting a building to be devoted exclusively to the business 
of the Danbury exchange on West street, but a short distance off 
Main street. The building will be two stories high, of brick, with 
a frontage of thirty feet and depth of fifty feet. The building is to 
be ready for occupancy before cold weather. 7 l 


MINNEAPOLIS, MINN.—Because of the increase of its Minne- 
apolis-Chicago business, the North American Telegraph Company is 
planning extensive improvements between the two cities. A new 
300-pound copper line is to be constructed over the line of the Chi- 
cago Great Western Railroad. Extensive improvements in some 
of the old lines are planned also. Work is to be undertaken at once 
and rushed. Everything in the improvements is to be the newest 
and best possible. 


EASTPORT, ME.—The New Brunswick Telephone Company is 
planning to extend its service to the neighboring island of Grand 
Manan, and the work of installing the system will be started at 
once. Connection with the mainland of New Brunswick, and pos- 
sibly Maine, will be made by cable, and the advantage of the serv- 
ice to the islanders can not be overestimated. It is expected that 
fully 200 instruments will be installed as soon as the line is in 
operation. | 


PITTSBURG, PA.—Superintendent R. J. Daly, of the bureau of 
electricity, is busily engaged in the work of placing the public safety 
utilities under his jurisdiction in such order that there will be no 
trouble when the telephone and telegraph companies are compelled 
to remove their poles. Every fire-alarm circuit in the city, the wires 
of which have been placed in underground cables, is being equipped 
with the new fire-alarm boxes. Instead of being placed on tele- 
graph poles,-as heretofore, the boxes are being mounted on iron 
pedestals about six feet in height. This work has been completed 
in the downtown section, and is nearing completion in the Penn 
avenue district. : 


NORTHFIELD, VT.—The Northfield Telephone Company has 
made an advance in its rates. This is found necessary because of 
the increased expenses due to extension of lines. The new tariff 
will be $15 yearly for each telephone with no reduction where more 
than one is used; stockholders will pay this rate the same as other 
subscribers. A charge of five cents will be made for each outgoing 
message over other lines the same as has always been charged on 
incoming messages. The Northfield Telephone Company is a local 
organization. Some years since it made arrangements with the New 
England Telephone Company whereby it could connect with its 
lines. 


PORTLAND, ORE.—Contracts are being made between the Home 
Telephone and Telegraph Company and business men of the central 
east side district, on the agreement that service will be given prob- 
ably in forty days, and at least in sixty days. The company has 
built two exchanges for the east side, and will build three more. 
The three new exchanges to be started by the company at once are 
to be located at Sellwood, on Killingsworth avenue, near Michigan, 
and at Holgate and East Fifteenth streets. Each of the new build- 
ings will cost $15,000 and will be two stories high, with a full base- 
ment beneath. Those in charge of the east side work for the com- 
pany say that the heavy part of the contract has been finished. The 
setting of miles of pole lines and underground conduits was the 
chief task, and this is finished. 
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ELECTRIC RAILWAYS. 


ALTOONA, PA.—Altoona capitalists have started a movement 
for a trolley line between Altoona and Johnstown, a distance of 
thirty-eight miles. The proposed road is to pass through Patton, 
Barnesboro and other towns in Cambria county. 


HOUSTON, TEX.—The Stone & Webster Company, Boston, Mass., 
has purchased from the Houston-Galveston Interurban Company all 
the rights, franchises and privileges of that concern, consisting 
principally of franchises inside the limits of Houston and Galveston. 


PHILADELPHIA, PA.—Between the Philadelphia Rapid Transit 
Company and the Pennsylvania & New Jersey Traction Company 
a trackage agreement has been made, which will enable the latter, 
upon completion of its line, to operate cars into Willow Grove over 
the Doylestown & Willow Grove line. 


GALVA, ILL.—At a special meeting of the Galva city council, a 
franchise was granted to the Galesburg & Kewanee Electric Rail- 
way Company to construct, maintain and operate a system of elec- 
tric railways on certain streets in the city of Galva for a period 
of twenty years. Previous to this a motion that the term of the 
franchise be fifty years was voted down. 


WBLLSVILLE, OHIO—The East Liverpool Traction and Light 
Company has closed deals for a complete right of way between 
Wellsville and Empire, Ohio, and will begin immediately the con- 
struction of an extension westward. This will give the company 
` a through Mne from Smith’s Ferry, Pa., to Brilliant, Ohio, passing 
through East Liverpool, Wellsville, Empire and Toronto, Ohio. 


NEW YORK, N. Y.—At a meeting of the directors of the Philip- 
pine Railway Company the following officers and directors were 
elected: William Salomon, chairman; Charles M. Swift, president; 
H. M. Steele, first vice-president; C. Lewis, treasurer; P. H. Ash- 
mead, secretary. Dfrectors: William Salomon, Charles M. Swift, 
Cornelius Vanderbilt, Alonzo Potter, C. Lewis, Thomas H. Hubbard, 
J. G. White, Frederick H. ‘Reed, Henry R. Wilson. 


INDIANAPOLIS, IND.—The Indianapolis & Western Traction 
Company has let the contract for building its line between Green- 
castle and Brazil. McArthur Brothers, of Chicago, will do the 
grading, and the National Concrete Company, of Indianapolis, the 
concrete work. The materials for the tracks are now being deliv- 
ered. The company is about to complete its line as far as Danville 
and will probably finish the Greencastle extension by the first of 
the year. 


SEATTLE, WASH.—The West Seattle city council has set a 
price of $30,000 on its street railway and light plant—the only 
municipally owned street railway in the country—and the Seattle 
Electric Company has signified its acceptance of the terms, the sale 
being provisional with the approval of the taxpayers of that city, 
who will be given an opportunity to vote on the issue. The fund 
realized would be devoted to the establishment of municipal water, 
lighting and sewer systems. 


LYNCHBURG, VA.—The Lynchburg Traction and Light Com- 
pany has purchased more than a half a square of property fronting 
on Main street, between Fifth and Sixth streets, on which it pur- 
poses to erect a building for its general offices and car sheds. This 
will do away with two division sheds, concentrating all of the opera- 
tion of the entire system of the city at this one point. The new car 
barns are to be equipped in the most modern manner, the plans 
already having been drawn for the buildings. 


FORT SMITH, ARK.—At a meeting of the Commercial Club and 
representatives of the railroad projected from Fort Smith to Prairie 
View, Logan county, the club agreed to donate the right of way 
and terminal facilities for the road at Fort Smith. It was stated 
by the representatives that the road will spend $2,500,000 in the 
building of the line and that its headquarters would be established 
at Fort Smith. The road, it is said, will in the course of time be 
extended to Memphis in a direct air line. The road is primarily for 
the purpose of opening some large coal land holdings which the 
backers of the road own and which they propose to develop on a 
large scale. 


WALLS, PA.—Residents of Walls expect in the near future to 
have communication with the outside world by means of a trolley 
car line. A new project assures a line that will be of more advan- 
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tage than an original proposition which, it is said, has fallen through. 
During the past two or three weeks engineers have been running a 
line for a private right of way for the road, and many options on 
valuable property between Walls, Wilmerding, Turtle Creek and 
East Pittsburg have been secured. Plans of the promoters include 
connection with the lines of the Highland Grove Electric Company. 
Bowman Brothers, of Wilmerding, Pa., are said to be leading spirits 
in the enterprise. 


MODESTO, CAL.—The statement that Modesto and Stockton will 
soon be joined by an electric line has been made by a director of 
the Western Pacific Railroad, although he will not admit that his. 
company is behind the project. The road will enter Modesto on the 
north, following the McHenry road or a right of way adjacent. The 
new road has nothing to do with the county franchise now lapsed 
under which H. B. Kinney, a year ago, sought to win support to his 
proposed Riverbank-Modesto line. Applications will be made to the 
county supervisors for other franchises traversing new lines of 
travel and reaching the city through the tracts now developing for 
home sites north of town. 


CLEVELAND, OHIO—The Cleveland, Ashland & Mansfieid, 
upon which construction has just been started, has been granted 
franchises in Richland, Ashland and Wayne counties. It has yet 
to obtain a franchise in Medina county. The road is to be built 
the entire distance between Seville and Mansfield over a private 
right of way, and in consequence the franchises in question carry 
only privilege to cross cross-roads where that becomes necessary. 
The intention of the management is to build a line from Ashland to 
Mansfield first, and the indications are that thie will be completed 
late thie fall or by the first of January. The line from Ashland 
through to Seville will take a longer time, and will not be finished 
until the latter part of next year. 


EAST LIVERPOOL, OHIO—Officials of the Youngstown & Ohio 
River Railroad have been approached by officials of the Ohio River 
& Northern Railroad seeking a consolidation of the two companies 
for at least a connection to be made at West Point. The Youngs- 
town & Ohio River has started an electric line from Youngstown to 
West Point, and the Ohio River & Northern has secured the right 
of way from West Point to Wellsville and is now trying to get a 
franchise in East Liverpool. If the connection is made at West 
Point there will be a through line from East Liverpool to Youngs- 
town, and the terminal and intermediate points will be supplied 
with coal from West Point fields. Persifor F. Smith, of Pittsburg, 
is the principal stockholder behind the Ohio River & Northern Rail- 
road. 


POTTSTOWN, PA.—Work will be begun in thirty days on the 
construction of an electric railroad from Pottstown to Paoli by the 
Philadelphia Interurban Railway Company. an organization char- 
tered under the laws of Pennsylvania some time ago. Right of 
way between the two points has been secured and it is understood 
that the new line will reach Sixty-third and Market streets, Phila- 
delphia, over the tracks of the Philadelphia & Western Railroad. 
The line will run through Phoenixville, Linfield, Royersford, Valley 
Forge and a number of small intermediate towns and boroughs, 
serving a population of about 2,500 a mile. The new company is 
capitalized at $3,000,000 common stock at $50 par, and $3,000,000 
five per cent bonds. The stock is full paid and sufficient bonds, it 
is understood, have been placed to finance the present needs and 
warrant beginning the construction of the road. 


SYRACUSE, N. Y.—At the annual meeting of the Syracuse & 
Suburban Railroad Company at Suburban park, the matter of ex- 
tending the road was left to the executive committee, it being 
practically decided to build from Manlius through Cazenovia and 
Delphi to Deruyter. The proposed extension will add eighteen miles 
to a road now twelve miles long. The line will be double-tracked, 
according to present plans, making thirty-six miles of new track. 
In round numbers the track, power and equipment will cost $1,000,- 
000. It has not been decided how the project will be financed. The 
capital stock of the Syracuse & Suburban company may be increased, 
a new company may be incorporated to take over the Suburban 
or a new company may be organized to build the extension and the 
two companies merged later. The capital for the undertaking will 
be furnished by New York and Philadelphia men, principally by 
the former, it is understood. 
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PERSONAL MENTION. 


MR. R. B. WISEMAN has been appointed manager of the Mis- 
soula (Mont.) exchange of the Rocky Mountain Bell Telephone Com- 


pany. 
MR. FREDERICK L. MARSHALL, of Centralia, Ill., has been 
appointed superintendent of the gas and electric company at Hop- 


kinsville, Ky. 

MR. E. I. EMERSON has been made manager of the Portland 
(Me.) exchange of the New England Telephone and Telegraph Com- 
pany. Mr. Emerson entered the employ of the telephone company in 
1901, and was manager of the company’s Burlington (Vt.) exchange 
since February 1, 1905. 

MR. R. M. SEARLE has assumed the duties of the general mana- 
ger of the Rochester (N. Y.) Railway and Light Company. Mr. 
Searle was connected with the Westchester Lighting Company, Mount 
Vernon, N. Y. Previous to that he was general manager of the At- 
lanta (Ga.) Gas Light Company. 


MR. WINTHROP G. BUSHNELL, the well-known electrical mag- 
nate, has a summer home at the beautiful Sound shore resort of 
Pine Orchard, Ct. At a recent meeting of the leading residents 
Mr. Bushnell was honored by the appointment to the position of 
police commissioner of Pine Orchard, and a handsome diamond- 
studded badge of office was given him with eloquent words of appre- 
ciation. The recipient responded with much emotion, and declared 
his intention to do his duty conscientiously and fearlessly. The 
New Haven Register said: “The people of Pine Orchard will feel 
perfectly safe from every annoyance with Mr. Bushnell at the head 
of their police force. Mr. Bushnell wears his badge of office with 
great pride. A dinner followed the surprise.” 


MR. JOHN C. KILDAY has been appointed superintendent of the 
new Portland district of the New England Telephone and Telegraph 
Company. Mr. Kilday worked for the Western Union Telegraph 
Company as a messenger boy, soon securing a position of trust in 
the cashier's office at Portland. He later went to the Boston office 
of the Western Union as right-hand man to Mr. J. H. Wentworth. 
In 1894 he entered the office of Superintendent George S. Dresser, 
then in charge of the underground construction and maintenance 
work of the Boston division of the New England Telephone and Tele- 
graph Company. He was made chief clerk, remaining with Mr. Dres- 
ser after the latter became general superintendent of construction. 
Three years ago Mr. Kilday became assistant superintendent of the 
eastern division. 


OBITUARY NOTICE. 


MR. CARLTON KING, of New York, died at Fort Collins, Col., 
August 5, at the age of thirty-five years. He attended the Elk’s con- 
vention in Denver and contracted a cold which resulted in pneu- 
monia. He was sick two weeks. He went to Colorado from New 
York four months ago and was made president and manager of the 
Niet Electric Company, the largest power and light company in 

e State. 


ELECTRICAL SECURITIES. 


In the earlier stages the market was more or less buoyant, but 
toward the close of the week a sagging tendency developed and 
Speculation ranged within very narrow limits. At present, as far 
a8 internal affairs are concerned, the harvest holds the attention of 
all. The yield predicted is of a bounteous order with the inference 
that the demand and quality are so good that a new peak in the 
wave of prosperity will be developed. General business conditions, 
according to all reports, continued highly favorable during the week, 
and statements of railroad earnings showed gratifying increases. 
The figures of New York Central and its allied lines for the month 
of July were highly satisfactory, and would probably have offset 
the effect of the selling of the 3% per cent bonds had it not been 
that the market had become entirely professional, and that for the 
time being no influential efforts were made to sustain it. A good 
deal of disappointment has been expressed in various quarters that 
the public had not responded to the recent advances in the market, 
but there wag a strong feeling in many quarters that should the an- 
ticipated stringency in money fail to materialize, the coming fall 
would be marked by a broader and more wholesome speculation 
than has been seen in Wall street at any time in the present year. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 11. 


New York: Closing. 
Allis-Chalmers common..............cecee0. 17% 
Allis-Chalmers preferred............c.cccec- 4614 
Brooklyn Rapid Transit.................0..- 78 
Consolidated Gas............ ccc cee ccc ce ces 140 
General Electric............ce00- Sat ahaa e tvs, ae 167 
Interborough-Metropolitan common..... s... 36% 
Interborough-Metropolitan preferred......... 761% 
Kings County Electric................c8c00> 160 
Mackay Companies (Postal Telegraph and 

Cables) common............. Send erie atecacass 74 
Mackay Companies (Postal Telegraph and 

Cables) preferred............cccccccece 73 
Manhattan Elevated.............. ee een 140 
Metropolitan Street Railway................ 108 
New York & New Jersey Telephone........ 1271% 
Western Union Telegraph................00. 91% 
Westinghouse Manufacturing Company...... 152 


There was considerable interest in the quarterly statement of 
the local traction lines. Traffic in the subway is showing increases 
of 10 to 20 per cent a day over the corresponding days last year; 
the elevated lines show gains, although at a much smaller rate, and 
the surface roads are gaining also. Up to the end of May, Metropoli- 
tan was $500,000 ahead as compared with the corresponding period 
a year ago, and in the four months ended June 30 the three systems 
earned enough to show almost the full proportion of the dividend for 
Interborough preferred stock. 

Earnings of the Brooklyn Rapid Transit system continue to show 
exceedingly satisfactory gains over a year ago. The average gain 
for July was $2,000 a day. Earnings on Sunday, July 22, were $76,- 
000, an increase of $20,000 and on July 1, were between $75,000 and 
$80,000. The company’s record day showed earnings of $81,000. 

The directors of the Kings County Electric Light and Power Com- 
pany have declared the regular quarterly dividend of 2 per cent, 
payable September 1. Books close August 18 and reopen Septem- 


ber 1. 


Boston: Closing. 
American Telephone and Telegraph......... 131% 
Edison Electric Illuminating. ............... 240 
Massachusetts Electric............ ccc ce eee 68k, 
New England Telephone.................e0. 130 


Western Telephone and Telegraph preferred. 85 


The telephone stocks suffered a slight decline at closing. Local 
business was very dull, the intensely hot weather apparently driv- 


ing away all traders. 


Philadelphia: Closing 
Electric Company of America............... 11 
Electric Storage Battery common............ 70 
Electric Storage Battery preferred........... 70 
Philadelphia Electric.........ssseesssssss.. 8% 
Philadelphia Rapid Transit................. 30 
United Gas Improvement................... 8614 


Philadelphia market was dull and heavy, although local electrical 
issues made gains over the figures of a week ago. ` 


Chicago: Closing. 
Chicago Telephone..................000: ... 118 
Chicago Edison Light....................0.. 135 
Metropolitan Elevated preferred............ 67% 
National Carbon common.................6. 81% 
National Carbon preferred.................. 118 
Union Traction common............0e.cceee 4 
Union Traction preferred................... 14 


The new protective committee of stockholders of the Chicago 
West Division Railway Company, consisting of Byron L. Smith, 
Cyrus H. McCormick, Chauncey Keep and John F. Bass, intend, it 
is said, to block the present plans for financial reorganization of 
Union Traction. In a circular to the stockholders they call atten- 
tion to the supplemental bill filed by the Guarantee Trust Company, 
of New York, asking for a new set of receivers for all the companies 
to facilitate a sale of the properties. The communication ig ad- 
dressed also to the stockholders of the North Chicago, The commit- 
tee warns the stockholders that if a sale were accomplished, as pro- 
posed, they would get nothing, or very little. It objects to the 
proposed issuance of receivers’ certificates to pay for the removal 
of the tunnels. Objecting stockholders are depositing their stock 
with the Merchants’ Loan and Trust Company, and contributing $1 
per share toward a fund for legal service, 

The Chicago Telephone Company during July gained 1,552 tele- 
phones. The total number now in use is 158,874. 


276 


INDUSTRIAL ITEMS. 


THE C. 0. SCHNEIDER COMPANY, Chicago, lll., is the manu- 
facturer of the thermostatic flasher used with the flashing sign de- 
scribed in the issue of the ELECTRICAL Review for July 28. 


LINDSTROM, SMITH COMPANY, 59 Dearborn street, Chicago, 
Ill., has placed on the market a vibro-massage machine, descriptive 
matter concerning which they will be pleased to send upon request 


THE MOORE ELECTRICAL COMPANY, 52 William street, New- 
ark, N. J., has ready for distribution a new booklet describing the 
Moore tube light. In addition to the text the booklet shows illus- 
trations of various installations of this system of lighting. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., will be pleased to send the Emerson monthly to par- 
ties interested in all kinds of electrical machinery. This periodical 
contains a bargain list of second-hand apparatus and numerous 
sketches calling attention to adaptations of Emerson apparatus. 


THE WESTERN ELECTRIC COMPANY, Chicago, 111., is fur- 
nishing the entire switchboard equipment for the Winona Lake 
Interurban Railway Company, which is building a new line at 


Winona Lake, Ind. There will be a main station board and three 


smaller boards for substations. The transmission voltage will be 
35, 000. 


THE 0..C. WHITE COMPANY, Worcester, Mass., has published 
a very ;pandsome catalogue describing its standard adjustable fix- 
tures, tor., inçandescent lamps in plain forms and in combination 
with, gas, fixtures. These fixtures are adaptable for shop, mill and 


tactary,. Arawing room, office and bank; house, library and dress- 
ing room. 


THE POWER AND MINING MACHINERY COMPANY, Cudahy, 
Wis., has published an attractive bulletin describing the Loomis- 
Pettibone gas-generating system operating gas engines for power 
This is designated as publication No. 102. In addition to the de- 
scriptive text, there is a large engraving in colors showing the com- 


pidtereyclesxof operations. in the gas-generating system. 
Wied 


rig ATLAS ENGINE WORKS, Indianapolis, Ind., would be 
pleased to send to any one interested bulletin No. 131 describing 
throttling ‘and automatic single-valve engines. This bulletin con- 
tains a carefully arranged treatise on the subject of Atlas single- 
valve engines, and, in addition to the text, shows numerous views 
of the assembly and several reproductions of indicator diagrams 


There are also several tables giving complete specifications on five 
different classes of Atlas engines. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued the sixth edition of price list “A,” which in- 
cludes a description of all types of the “Chloride Accumulator” 
applicable to central station lighting and power, electric railway 
power, isolated lighting and power stations. railway car lighting, 
ete. In this addition is also catalogued auxiliary apparatus used in 
connection with “Chloride Accumulator” installations. This price 
list will be forwarded, upon application, to the general offices at 
Philadelphia or to the sales offices throughout the United States. 


THE BRISTOL COMPANY, Waterbury, Ct., will be pleased to 
send to any one interested its descriptive bulletin No. 41, which 
simply touches upon the many different types and ranges of the 
recording instruments made by this company. Owing to the con- 
venient size of this bulletin and the brevity of the descriptive mat- 
ter, it is believed that it will be used as a file for easy reference 
when in need of information concerning recording instruments. 
These bulletins are not intended to take the place of the large 


illustrated catalogues and price lists, any of which will be sent 
upon application. 


THE GOULD STORAGE BATTERY COMPANY, New York 
N. Y., has secured a permanent office in the Monadnock Building, 
San Francisco, Cal., from which point all Pacific coast business will 
be handled. Owing to the growth of business with consequent de- 
mands for a closer base of operations, the company has found it 


necessary to establish a Canadian branch with offices at 62-64 
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Wellington street West, Toronto, Ontario, with P. B. Yates in charge. 
Besides the regular line of storage batteries for load regulation in 
connection with the Gould counter-electromotive-force booster for 
street-railway lighting and power-plant systems, the Gould Storage 
batteries are being manufactured for use in train lighting and also 
for telephone and telegraph work. The company has now in press 
a booklet on telephone batteries, which it will be pleased to send 
without charge, to those interested. 


THE AQUALITE FIR®-PROOFING PAINT COMPANY, 141 
Broadway, New York city, has ready for distribution a circular set- 
ting forth the principal points regarding ‘‘Aqualite” hot-water paint 
for weatherproofing and fireretarding. This is a hot-water paint put 
up in a powder form for either outside or inside use. It presents 
a hard surface, and the manufacturer claims it will not rub off, flake 
or peel, and is not affected by dampness in any manner. It can be 
applied with either a brush or spraying machine, and one barrel 


of dry paint mixed with boiling water will cover from 8,000 to 
12,000 square feet of surface. 


THE AMERICAN INSTRUMENT COMPANY, Philadelphia, Pa 
has issued a comprehensive catalogue of direct-current switchboard 
and portable voltmeters and ammeters. In addition to general de- 
scriptive matter with illustrations the catalogue contains data as 
to dimensions of switchboard instruments and shunts, together with 
necessary particulars for drilling switchboards. The catalogue is 
decidedly attractive in appearance, and should be obtained by all 
who have occasion to buy or use electrical instruments. Enquiries 
for it should be addressed to James G. Biddle, general sales agent 


The company’s factory is at 
Newark, N. J. 

THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill, an- 
nounces that every large city on the Pacific coast from San Diego, 
Cal., to the northern border of the United States has now adopted 
its automatic telephone system. The contract for the last large 
city, Spokane, Wash., was signed recently between the Home Tele- 
phone Company, of Spokane, Wash., and the Automatic Electric 
Company. It calls for the building and installation of a 3,500-line 
automatic exchange of the most modern type, together with power 


appliances, telephones, etc. San Diego, Los Angeles, San Francisco 
and Oakland, Cal.; Portland, Ore., and Walla Walla, Tacoma, Belling- 


ham and Spokane, Wash., all having automatic installations, will 


be important factors in an extensive long-distance system being 
worked out on the coast by local capital. i 


THE HOLOPHANE GLASS COMPANY, New York city, an- 
nounces that the central stations of the country are rapidly awaken- 
ing to the necessity of giving their customers not only the maxi- 
mum amount of light, but also the best illumination possible. An 
example of this awakening to the need of better illlumination is 
that of the Portland General Electric Company, Portland, Ore., 
which has secured the services of H. N. Lauritzen of the engineer- 
ing department of the Holophane Glass Company for a period of 
two months to assist them in the designing of lighting of numer- 
ous installations which are now under way, to assist the architect 
in the correct laying out of the lighting scheme before the buildings 
are wired, and also to instruct their salesmen to lay out the light- 
ing in order to get the best illumination possible. So great has been 
the demand for this class of work that the Holophane Glass Com- 
pany announces that for the present no more engagements can be 
made for members of its engineering staff for work of this kind. 


NEW MANUFACTURING COMPANIES. 


N. Y.—The Simplex Telephone Equipment Company 
has been incorporated with a capital of $100,000. The headquarters 
of the company will be at Rochester. 


AUGUSTA, 


ALBANY, 


ME.—The American Telemestic Company has been 
organized for the purpose of dealing in electrical instruments, with 


a capital of $1,500,000. The officers are: president, A. M. Macomber, 
Augusta; treasurer, E. J. Pike, Augusta. 


BALTIMORE, MD.—The Electrical Construction Company has 
been incorporated to manufacture and install electrical wires and 
apparatus by Ambrose Fleming, Kenneth Fraser, B. Carroll Ship- 
man, Harry K. Brooks and Elmer J. Jones. The authorized capi- 
tal stock is $5,000, divided into 500 shares of $10 each. 
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ELECTRIC RAILWAYS AND THE BAGGAGE MEN. 

That the electric railways in cities affect the business of the 
cab men is undoubtedly true. and it is also true that in some sec- 
tions, at least the country roads, notably the interurban electri¢ 
lines, have cut into the receipts of the steam railroads, But it 
seems that the effect has been felt more widely, for the Spring- 
field (1HE) News says that it has greatly reduced the income 
of the baggage transfer men. 

The electrie lines, it is said, enable one traveling man to 


cover twice as much territory as he could when he was forced to 


M. W. BARBER, Manager- 


depend upon the comparatively few steam railroads. This would 
cut down the baggage carried by one-half, but the reduction has 
gone even further, for the traveling man now finds that he can 
easily cover a country district by means of the electric lines 
which radiate from a large town. He therefore makes the town 
his headquarters, starting from and returning there each day. 
On his trips he takes only such baggage as can be conveniently 
carried in his hand. Formerly, he found it necessary to go 
from town to town with all his samples, and in each place found 
the services of a transfer man necessary. Frequently, to-day, he 
does not find it necessary even to have his trunks hauled to his 
hotel headquarters. He leaves them at the baggage room, taking 
with him only such samples as he needs for the day’s work, for by 
means of the excellent service afforded by the local electric lines, 
he covers the district in the day and by nightfall starts for the 
next point. 

Every increase in the efficiency of our methods of doing 
things necessarily cuts off certain losses and seems at first to be 
a hardship to those who lived on these losses. In this case it is 
the baggage men who suffer, and there seems no help for it but 
that thev should turn their energies in other directions and 
utilize their equipments in other ways. Their loss is the gain 
of the community as a whole, and the sooner they adapt them- 
selves to the new conditions, the better it will be for them 


and us. 
ST eee 


THE POSSIBILITIES OF THE HIGH-SPEED RAILROAD. 

The application of the electric motor to meet the immediate 
needs of railway terminals at large cities has drawn attention for 
a while from the so-called high-speed railroad, the expression 
meaning here a road on which a speed of 100 miles an hour or 
more may lv made on regular schedule. It has been shown 
pretty conclusively that there is now no physical reason why 
such speeds may not be attained and held, so that the problem 
has resolved itself into one of securing sufficient safety; that is 
to say, of building a suitable roadbed and of devising a suitable 
system of controlling the trains. The electric motor furnishes 
the means by which any speed which the roadbed or the car 
itself will stand can be maintained indefinitely. 

Aside from the design of the roadbed, the method of con- 
trolling the trains therefore becomes the next in importance. 
As has been said, it is obvious that some extension of the block 
system must be employed in which the blocks are longer and 
the safety devices much more complete than anything in use 
to-day. One plan would be to divide the road into long blocks, 
each block ending at a stopping point, and to allow no train to 
start from one station until the preceding train had left the one 


ahead. Another plan recently proposed contemplates dividing 
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the road into shorter blocks with intermediate blocks each long 
The 
power supplied to these blocks is to be controlled by the train 
on the next block ahead, and is to be cut off automatically from 
these intermediate blocks until there is no train in the block 
ahead. 

The interesting feature about these plans is the fact that the 


enough to. enable a train to be brought to a stop on it. 


very means which makes it possible for us to attain such high 
speeds is the means which will enable us to make use of them. 
The electric motor is the only driving mechanism considered 
for such high speeds, and the electric railway system is one which 
readily adopts itself to automatic control. On such‘a road, not 
only would the signals be operated more or less automatically by 
the trains themselves, but the safety devices which would be 
necessary for the road would also be controlled electrically. 
There would be no difficulty in having the power supplied to 
one whole block cut off automatically by the presence of a train 
on another part of the road, a feature difficult to obtain if any 
other motive power be used. 

The high-speed road is more than a probable development in 
railroading, and that it will be purely electrical there seems at 
present to be no doubt. It is because the power is supplied to 
the moving train from a stationary power-house that such speeds 
may be maintained, and the movement of the trains may be con- 
trolled automatically. 


EFFECT OF RECENT SCIENTIFIC PROGRESS. 
Popular writers on scientific subjects are happy if they can 
describe some new discovery as revolutionary, as upsetting all 
our old ideas and forcing us to start from a new foundation, 
All of our old 
theories are pictured as wrong, and, therefore, are to be wiped out 


as it were, and entirely reconstruct our theories. 


and an entirely new conception formed upon a new foundation 
with new ideas. This is, of course, erroneous, for in the first 
They, 
as every one should know, apply only to known facts, and they 


place scientific theories are stated with a reservation. 


serve merely to classify these and to suggest new lines for investi- 
gation. In the second place, scientific advance is constructive 
rather than destructive. It enlarges our structure rather than 
tearing it down. This idea was expressed by Dr. E. R. Lankester 
in his presidential address before the British Association for the 
Advancement of Science, when he said: 

“The kind of conception to which these [radioactive] and 
like discoveries have led the modern physicist in regard to the 
character of that supposed unbreakable body—the chemical atom 
—the simple and unaffected friend of our youth—are truly 
astounding. But I would have you notice that they are not 
destructive of our previous conceptions, but rather elaborations 
and developments of the simpler views, introducing the notion of 
structure and mechanism, agitated and whirling with tremendous 
force, into what we formerly conceived of as homogeneous or 
simply built-up particles, the earlier conception being not so 
much a positive assertion of simplicity as a non-committal 
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expectant formula awaiting the progress of knowledge and the 
revelations which are now in our hands.” = ale 

The idea of the atom has been the greatest value to chemistry. 
Physicists can get along without it, as has been shown by Gibbs. 
But none of the new ideas of matter affect the atom so far as the 
chemist is concerned. To him, matter is still atomic; that is 
to say, definite portions of matter act as units and possess certain 
distinctive properties. No chemical] reactions known are able 
to change the atom, and hence tip to the present time, at least, it 
And even should it be shown 
possible to transform matter of one kind into another, none of 


ig chemically indestructible. 


our knowledge of chemistry will become false, for no one doubts 
that a newly formed atom of a known element would possess 
The 
chemistry of the present day at least is concerned only with 


all the peculiarities which distinguish that element. 


atoms and atomic groups or molecules, and should it eventually 
be proved that the atom is transmutable, it would simply mean 
that a vast and unexplored field has been opened to chemistry 
and not that the chemistry of to-day is founded on false ideas. 
Science may be compared with a large building from which 
we view nature as she surrounds us. Each new experiment or 


advance adds a little to the structure at this point, or raises that 


tower a little higher, or opens a window in another place, thus, 
in one way or the other, giving us a new view, or cnabling us to 
see another side of some particular phenomenon. Sometimes 
the new addition seems to be detached from other parts of the 
structure, but before long, galleries are built connecting them. 
Sometimes it does not seem to harmonize with the whole struc- 
ture, because, perhaps, the builder did not put it together just 
as he should, but later some one else will correct the incongruities 
and bring the new into proper proportion. Perhaps a new window 
is not opened in just the right place and it, therefore, gives a 
perverted view, but this is before long corrected. Perhaps the 
work of laying the foundations for a new addition seems to 
jeopardize an adjoining part of the structure, yet if the founda- 
tions of the latter are properly laid on the bedrock of facts 
there is no danger. And if they be not so laid the new work 
may make the opportunity for shoring up the endangered part 
until secure foundation can be laid for it. Seldom is it necessary 
to destroy utterly any part of the building. 

Too frequently, workers in this building confine themselves 
more closely to their own little part than they should so that 
they get a perverted idea of the importance of the little view seen 
from their window, and even do not sce this in the proper 
perspective. If they would only take a little excursion into 
another part of the building under the guidance of a friend 
familiar with it, they would not only get a better idea of the 
relation of their little bit of scenery to the rest, but they would 
behold it in proper proportion and would, perhaps, see some- 
thing new in it not discernible from their own window. 

The new discoveries of science have been truly wonderful, 
and no one can say where they will lead; but we have not lost 
anything, and all the new knowledge is pure gain. 
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SCIENTIFIC UNBELIEVERS. 


No scientific discovery in recent times has aroused so much 


interest and will apparently exert so powerful an influence as 
that of radioactivity. The remarkable phenomena exhibited by 
substances possessing this property and the brilliant way in 
which the problems have been attacked and apparently solved, 
aroused universal enthusiasm. There has been a rush of workers 
into the new field, and a display of activity and of earnestness 
as has never before been witnessed. Indeed, it is possible that 
the very enthusiasm with which these men have gone to work has 
carried them further than they anticipated. Some, indeed, 
seem to have lost their balance, and have given expression to 
ideas which the conditions hardly warrant. 

There is no lack, however, in the scientific world of con- 
servative men who are wont to exert at such times their influence 
in preventing the acceptance of hastily proposed theories. Cer- 
tain of these are now raising their voices against the latest 
theories of radium. At the recent meeting of the British Asso- 
ciation for the Advancement of Science, Lord Kelvin objected 
to the idea that the production of helium from radium estab- 
lishes the fact of a gradual evolution of one element into others, 
and Professor H. E. Armstrong, in a letter to the London Times, 
vigorously supports this stand. He says: | 

“The thanks of the public are due to Lord Kelvin for his 
protest against the conclusion being drawn from the evidence at 
present before us that it is proved that there is a gradual evolu- 
tion of one element into others. No one has yet handled radium 
in such quantity or such manner that we can say what it is 
precisely. That helium can be obtained from radium appears 
proved, but no proof has yet been given that it is not merely 
contained in it. 

“There was a time when the expression ‘scientific caution’ 
meant the highest degree of caution, and it was supposed to be 
Workers in the radium 
school appear to have cast caution to the winds and to have 


an attribute’ of workers in science. 


substituted pure imagination for it. Among ourselves we should 
always be at liberty to postulate the most crack-brained hypo- 
thesis, to dream the wildest dreams, as a means of guiding 
enquiry, but we should not court popularity on such a basis. 
By so doing we lose all claim to guide public opinion.” 

These are timely words, and the scientific world is under 
obligation to those who are courageous enough to take a stand 
against any new theory. Only in this way can the weak points 
of a theory be weeded out and it, itself, be gradually strength- 
ened. But the blame for the present situation can not be laid to 
those who have done the most to increase our knowledge regard- 
ing the wonderful phenomena connected with radioactivity. 
As Professor Armstrong points out, scientists are at liberty to 
postulate most absurd ideas, but this is always done with a 
mental reservation, and proper weight is always given to such. 
It is the semi-scientific who seek a popular audience that turn 
a scientific suggestion into a statement of facts. There seems 
to be no way of controlling this matter and of providing the 
world at large with nothing but strictly scientific writings, but 
it is probable that if popular articles were always written with 
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the caution employed in a scientific treatise they would lose 
much of their interest for the non-scientific reader, and it 
is a benefit to the world at large to have every one more or less 
interested in science. This offsets in some degree the bad effects 
of the poor science. 

The rather small number of men who have really done the 
great work on radium should be given credit for their labor 
and the skill with which they have met and overcome difficulties. 
The scientific world is under a lasting debt to them, but science 
is never content blindly to follow one set of workers. She 
always insists that some one look at the matter from another 
standpoint and that some act as balance-wheels, so that by 
retarding a too hurried advance due to our first enthusiasm, we 
store up momentum to carry us over difficult points met further 
along. 


ELECTRIC TRACTION IN GREATER NEW YORK. 

The few statistics published in the ELEcTRICAL REVIEW last 
week dealing with the electric railway traffic in Greater New 
York, throw some light on the present situation. The magni- 
tude of the traffic in this city is shown by the figures giving the 
totals. During the quarter ending with June of this year, over 
332,000,000 cash fares were collected in the entire city, an 
increase of nearly 30,000,000—a little more than nine per cent 
Of this 
increase, the greatest part numerically took place in the borough 
of Manhattan, the increase there being 17,700,000. The increase 
in the borough of Brooklyn was something over 8,000,000. 
When, however, the percentage of increase in each case is 
determined, it is found that that of Manhattan is one of the 
smallest, it being nine per cent; that of the borough of Brooklyn 
is eight and a half per cent, while the increase in the borough 


over the corresponding period of the previous year. 


of The Bronx was forty-eight per cent. These figures correspond 
somewhat to the increase in population of each borough, but the 
relation is not very clear. 

The report shows that the great increase in traffic in The 
Bronx was due mainly to increased facilities, for the car mileage 
during the three months considered was about twenty-two per 
cent greater that it was during the previous year. The increase 
in car mileage in the borough of Brooklyn was about five and a 
half per cent, but in Manhattan there was a decrease, probably 
due to a better arrangement of the schedule and trains, for the 
service is as good. 

Some idea of the tremendous traffic existing in this city is 
given by the figures showing the heaviest traffic on any day. 
The elevated division of the Interborough Rapid ‘Transit Com- 
pany carried on one day during last April 938,959 passengers. 
The surface lines of the New York City Railway Company 
carried on one day in May 1,846,538 passengers. Figures show- 
ing the greatest amount of travel on the subway are not given. 
The figures for Brooklyn are also significant, for the Brooklyn 
Heights Railway Company carried on one day during last June 
2,129,264 passengers. The figures for the heaviest duty in the 
other boroughs are comparatively small, but it is in these boroughs 
where the greatest increase of traffic is taking place, due both to 
increased facilities and to increase in population. The figures 
from all the boroughs taken together show a rate of increase in 
traffic about three times as great as the growth of the population. 
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HE seventy-sixth annual meeting of 
the British Association for the Ad- 
vancement of Science was held at 

York from August 1 to 8, under the presi- 
dency of Professor Ray Lankester, of the 
Natural History Department of the 
British Museum. 

The meeting derived special interest 
from the fact that the association held its 
first meeting at York seventy-five years 
ago, and that many distinguished scien- 
tists were attending the 1906 meeting who 
were present at the Jubilee gathering at 
York in 1881. On that occasion the 
exhibition hall, in which the presidential 
address was delivered, was lighted by elec- 
tric arc lamps, this being one of the 
earliest. demonstrations in England of the 
new form of illumination, Robert Ham- 
mond, a consulting electrical engineer of 
London, being responsible for this innova- 
tion. The 1906 gathering of the British 
Association thus marks the completion of 
a twenty-five-years’ period in the develop- 
ment of electric lighting in England, and 
an unusually large number of electrical 
engineers attended, in consequence, the 
York mecting. 

The weather was favorable for the suc- 
cess of the numerous outdoor functions 
and excursions, and although the attend- 
ance, Which reached nearly 2,000, was not 
so large as at the previous York meeting 
in 1881, the gathering is considered to 
have been above the average, as regards 
the value and importance of the papers 
and discussions. It is obviously impossi- 
ble in the small space allotted to this 
report to give any adequate account of 
the whole work of the association, which 
is now divided into eleven sections, and 
covers every branch and department of 
natural and social science. In what fol- 
lows, therefore, attention will alone be 
directed to the papers and discussions 
likely to be of special interest to readers 


of the EvectrricaL Review. The most 


important of these papers was that con- 
tributed by Sir William Preese upon 
“Glow Lamps Up to Date and the Grading 
of Voltages,” read on Monday, August 6. 

In this paper the author traced the his- 
tory and development of the carbon fila- 
ment lamp in the United Kingdom from 
its first introduction by Swan in 1881, 
down to the present date, and then gave 
a description of the Nernst Jamp and 
of the newer metallic filament lamps—the 


By John B. C. Kershaw. 


osmium, tantalum, zircon—and other 


lamps of this character. In this connec- 
tion he stated that by a new method of 
manufacture now adopted in the United 
States the filament of the carbon lamps 
had been rendered much denser in charac- 
ter. This improvement had reduced the 
consumption per candle-power to 2.5 
watts while at the same time lengthening 
the life of the lamp. The metallic fila- 
ment lamps, however, gave a much higher 
efficiency than these improved carbon 
lamps—the zircon, or Z lamp, the newest 
and latest of these, requiring only 1.07 
watts per candle-power, as compared with 
1.525 watts for the Nernst lamp, and 1.5 
to 2.1 watts for the tantalum lamp. The 
mercury vapor lamp, with a carbon fila- 
ment glower, was also described. 

In the remainder of his paper the 
author dealt alone with the carbon fila- 
ment lamp, and stated the urgent necessity 
that existed for more exact grading of 


voltages in these lamps as supplied to the 
British consumer, The very wnsatis- 
factory results obtained in recent tests of 
British lamps in New York were referred 
to, and a strong plea was made for the 
introduction of a system of testing which 
should put a stop to the dumping down 
from abroad and sale in the United King- 
dom of lamps so unsatisfactory as those 
revealed by these tests. Part of the dif- 
ficulty in the United Kingdom was caused 
by the extreme variations in the voltage 
at which current was supplied, a table be- 
ing exhibited which showed that only 
nincty-three central supply stations out 
of a total of 472 had adopted the standard 
pressures of 110 and 220 volts. The 
author recommended that lamps should 
be graded as follows: 


110 volts 


Sade aca 100 105 110 115 120 volts 
220 volts 


ade eae 200 210 220 230 240 volts 
and that every lamp should be .marked 
with the voltage at which it must be used. 
The National Physical Laboratory and 
Engineering Standards committee, in con- 
junction with the local supply authorities, 
ought to take the initiative in this matter, 
and if the electrie Nghting acts were at 
the same time amended to allow the local 
supply autnorities to take charge of con- 
sumers’ lamps, and replace the same when 
the efficiency had fallen below 


a fixed 
limit, the ditheulties due to inefficient 


glow lamps would be largely solved. 
The discussion upon this paper was 


opened by Professor Sylvanus P. Thomp- 
son, of London, who stated that in his 
opinion the carbon filament lamp was 
doomed to displacement by the metallic 
filament lamp, and that therefore it would 
be a foolish waste of time and energy to 
devise systems and organizations for pro- 
longing its life. Professor Thompson 
illustrated his remarks by lantern. slides 
based on Langley’s researches, showing the 
scientific principles underlying the higher 
efficiency of the metallic filament lamps, 
and proved that though these bright fila- 
ments radiate less heat and light than the 
black carbon filaments, the light radiation 
is to a much larger extent within the 
range of natural vision. 

Colonel R. E. Crompton disagreed with 
Professor Thompson and thought for the 
present, at any rate, the introduction of a 
system of grading and testing carbon fila- 
ment lamps was urgently required. 

As regarded the future he also dis- 
agreed with Professor Thompson, for in 
his opinion not metallic filament lamps— 
but incandescent vapor lamps—similar in 
principle to the mercury vapor lamp, 
would displace the carbon glow lamp. Al- 
ready he had seen and tested one such 
lamp which yielded one candle-power for 
one-sixth of a watt; and more would be 
heard of this remarkable lamp—the in- 
vention of a Frenchman—shortly. 

Mr. Hammond, Professor J. D. Hen- 
derson and M. Leon Gaster also joined 
in the discussion, and the last-named 
gentleman exhibited samples of the newer 
metallic filament lamps now being made 
in Germany—the. best of these, the 
“Osram” lamp, requiring only one watt 
per candle-power. 

The paper next to that of Sir William 
Preece in interest and importance was 
that by C. F. Jenkin, of Siemens 
Brothers, London, upon “The Advent of 
Single-phase Electric Traction.” 

The author called attention to the rapid 
advance of electric traction on railways, 
pointed out its advantages, and described 
briefly the svstem on which it should be 
carried out. Electrice traction, in his 
opinion, will not be adopted simply to re- 
duce the cost of hauling trains. The cost 
of electric hauling may be more or legs 
than that of steam, according to circum- 
stances, The real advantage of electrifica- 
tion is that it will make the line pay 
better. It will provide a faster, more me 
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quent and more comfortable service for 
the public, and consequently will attract 
a much larger traffic. It will provide 
means by which this increased traffic can 
be carried where this can not be done by 
steam. Further, it will enable new 
methods of handling: the traffic to be 
adopted, such as extending the railway 
service on to the tram lines, providing an 
express service to every suburban station 
instead of stopping trains, and developing 
the traffic on branch lines upon an eco- 
nomical basis. Examples of these methods 
were described in the paper, the sug- 
gestions relating to the working of all 
trains. express being most novel. The ad- 
vantages of increased traveling facilities 
to the inhabitants of towns have been 
pointed out by Charles Booth, and the 
author pleads for a relaxation of the ex- 
travagant precautions now demanded in 
Great Britain for the publie safety, and 
points out that these result in far more 
lives being lost in the crowded slums than 
are saved by the avoidance of rare acci- 
dents. 

The merits of the two alternative sys- 
tems — alternating-current transmission, 
continuous-current distribution with low- 
tension third rail; and alternating-current 
transmission with high-tension — trolley 
wire—were discussed, and the great ad- 
vantages of the latter were pointed out, 
together with the superiority of the single- 
phase over the three-phase system. 

The equipment of a single-phase line 
was then described, the various features 
being touched on. 

In conclusion the author urged the rail- 
way companies to proceed with trial lines 
in order to convince themselves of the ad- 
vantages and possibilities of the single- 
phase system. 

The most novel and important of the 
author’s points were those relating to the 
possibility of running all trains at express 
speed with slip carriages for the inter- 
mediate stations, and to portions of the 
electrical equipment of the line for single- 
phase work. 

The discussion upon this paper was un- 
fortunately postponed until late in the 
morning, and as a result it was wholly in- 
adequate to the importance of the subject ; 
R. W. Cramp and Sir William Preece be- 
ing the only participants. The former 
criticized Mr. Jenkin’s remarks on repul- 
sion motors, while Sir William Preece 
agreed with the author as to the obsolete 
character of the third-rail svstem of elec- 
tric traction with direct current, so far 
adopted in the United Kingdom for rail- 
way work. It is important to note in this 
connection that contracts have been placed 
for the electrification of a short branch of 
line on the Midland Railway in Lanca- 
shire, connecting with its new Irish serv- 
ice. This line will be worked on the 
single-phase system, and when completed 
it will be the first example of single-phase 
traction work in the United Kingdom. 


ELECTRICAL REVIEW 


Another paper of exceptional interest 
at the moment for electrical engineers 
was that read on Tuesday, August 7, by 
Gerald Stoney, of Parsons’s Newcastle 
works, upon “Recent Advances in Steam 
Turbines—Land and Marine.” 

Professor J. A. Ewing opened the dis- 
cussion upon this paper and stated that the 
steam turbine had undoubtedly arrived, 
and that the next advance would be a gas 
turbine. In his opinion the reciprocating 
engine was doomed. Robert Hammond 
referred to the new County of London 
power-supply scheme, and intimated that 
10,000-kilowatt steam turbines would be 
adopted as the units for this power-house, 
if the council obtained parliamentary 
powers next session. 

Professor McCall and Colonel Cromp- 


ton also joined in the discussion, and re- 


ferred to the loss of efficiency shown by 
turbine plants after one or two years’ 
running, due to the wear on the ends of 
the turbine blades. Mr. Stoney, in reply, 
explained the means now used by the Par- 
sons company to prevent stripping and 
wear of the blades on continued running. 

Troubles arising from the vibration 
caused by reciprocating engines in modern 
electricity-generating stations have some- 
times led to expensive lawsuits, and there- 
fore, some notes of a lecture delivered on 
Tuesday, August 7, by Professor W. E. 
Dalby, of London; upon “Experiments 
Illustrating the Balancing of Engines,” 
may find a useful place in this report. 
After discussing the mathematical side 
of the problem, Professor Dalby showed 
by beautifully made working models of 
reciprocating engines hung on springs and 
driven by electric motors, that in every 
case the correct adjustment of the cranks 
or the addition of balancing weights of 
the right mass to certain parts of the ma- 
chine or of the flywheel, would entirely 
stop the vibration which otherwise oc- 
curred on running. The larger problem 
is always how to arrange the actual work- 
ing parts of the engine or machine so that 
the reaction on the frame, due to their 
several accelerations, forms a system of 
forces in equilibrium among themselves. 
This can in almost all cases be done by 
adjustment of the cranks, even without 
the addition of compensation or balanc- 
ing weights. 

Colonel Crompton gave an instance of 
the successful application of Professor 
Dalby’s methods in an electricity station 
in London, where a vibration nuisance 
had been completely suppressed by careful 
adjustment of the moving parts of the 
engines, so as to obtain the equilibrium 
of forces referred to above. 

All the above papers were read in Sec- 
tion G, the “engineering” section of the 
association. 

In Section B (Chemistry) Messrs. 
Cramp and Lectham read a paper on 
Thursday, August 2, dealing with “The 
Electrical Discharge in Air and Its Com- 
mercial Application.” 

Since 1904 the authors have been en- 
gaged in developing an apparatus for the 
production of a peculiarly active gas for 
bleaching and sterilizing purposes, dis- 
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covered by Sidney Leetham in 1903, and 
now much used for flour-bleaching pur- 
poses. ‘This work has led to a number of 
investigations on the electrical discharge, 
and of its effects on air, the results of 
which were given in this paper. 

Professor H. E. Armstrong, of London, 
was the chief contributor to the discus- 
sion of this paper, and stated that ozone 
alone when used for flour bleaching and 
sterilization left an intolerable odor in 
the flour, but that the compound gas ob- 
tained from the Leetham and Cramp ap- 
paratus gave entirely satisfactory results 
when used for the same purpose. 

Finally a paper contributed to Section 
G on Friday, August 3, by S. H. Davies 
and F. G. Frver, of Rowntree’s chocolate 
and cocoa works at York, may be referred 
to, since the subject, “The Removal of 
Dust and Smoke from Chimney Gases,” 
is one of some interest to electrical engi- 
neers. 

The boiler plant at Messrs. Rowntree’s 
works in York is somewhat small for the 
steam demands made upon it, and, in 
order to increase the capacity, induced 
draft has been installed with Bennis 
sprinkling stokers. The coal used is a 
dusty pea slack from the South Yorkshire 
coal fields, forty per cent of this fuel 
being fine dust and smudge. The evapora- 
tion obtained in this way is good (8.5 
pounds of water per pound of coal) but 
an intolerable amount of dust and un- 
burnt coal is carried up the chimney. In 
order to overcome the nuisance arising 
from this dirt and smoke discharge from 
the chimney top, a smoke-washing plant 
has been installed with entire success. 

A large brick chamber, thirty-seven 
feet bv fourteen feet six inches and seven- 
teen feet high, has been erected between 
the economizers and chimney, and in this 
chamber, four iron baffle-plates have been 
fixed. Water in the form of a coarse 
spray is supphed by Harrison's patent 
spraying nozzles, and the dirt and soot 
carried down by the water are discharged 
through a water-sealed trough into an 
outside tank, from which they can be 
periodically removed. The quantity of 
water required to work this washing plant 
is about 6,400 gallons per hour, with a 
fuel consumption of 350 tons per week. 
Attempts to recover the sulphurous acid 
from the wash water have failed so far, 
and on this account a large volume of 
water is required in order that only a 
dilute-acid solution may be run to waste. 
The total sulphur acids in the chimney 
gases were reduced from 0.2 to 0.000 
gramme per cubic metre, and the grit and 
smoke were removed completely by the use 
of this apparatus. 

Robert Hammond, of London, was the. 
chief contributor to the discussion on this 
paper. He stated that while the smoke- 
washing device described by the authors 
might prove entirely satisfactory at 
Messrs. Rowntree’s works, it would not 
solve the smoke problem for electricity 
stations generally, since the amount of 
water required was almost prohibitive in 
all but small anq exceptionally situated 
generating stations. 
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THE TWELFTH ANNUAL CONVENTION 
: OF THE OHIO ELECTRIC LIGHT 
ASSOCIATION. 


HOTEL VICTORY, PUT-IN-BAY ISLAND, OHIO, 
AUGUST 21, 22 AND 23. 


On August 21, 22 and 23 the twelfth 
annual convention of the Ohio Electric 
Light Association was held at the Hotel 
Victory, Put-in-Bay Island, Ohio. A fea- 
ture of the convention was the series of 
papers devoted to the commercial side of 
central station development. Elaborate 
preparations were made for the entertain- 
ment of the delegates and the ladies pres- 
ent, the interest being enlivened by the 
presentation of prizes donated by the 
manufacturers. 

The following programme was an- 
nounced : | 

TUESDAY, AUGUST 21. 
Meeting of all committees, 1.00 P. M. 
FIRST SESSION, 1.30 P. M. 

Address of Acting-President W. E. 
Russell, Massillon, Ohio. 

Papers—“High-Efficiency Lighting 
Units in Ohio by Central Station Men,” 
A. N. Cope, Public Service Company, Co- 


lumbus, Ohio; T. D. Buckwell and J. W.’ 


Gilmartin, Toledo Railway and Light 
Company, Toledo, Ohio; C. C. Collins, 
Columbus Railway and Light Company, 
Columbus, Ohio. | 


Papers—“New Lamps and New Oppor- 


tunities,” F. W. Wilcox, General Electric 
Company, Harrison, N. J. 

General talk on Nernst lamps, Max 
Harris, Nernst Lamp Company, Pitts- 
burg, Pa. 

Entertainment—Automobile ride 
around the island and visit to the caves 
for the ladies; prize contests and bathing; 
evening band concert and reception. 
WEDNESDAY, AUGUST 22—FIRST SESSION, 

9.30 A. M. 

“Best Methods of Increasing Business” 
—Papers—“As Applied to Small Cities 
and Towns,” Samuel M. Rust, Greenville 
Electric Light and Power, Company, 
Greenville, Ohio. “As Applied to Cities,” 
W. C. Anderson, Canton Light, Heat and 
Power Company, Canton, Ohio. “As Ap- 
plied to Large Cities,’ Frank M. Tait, 
Dayton Lighting Company, Dayton, Ohio. 

“Successful Ways of Increasing Busi- 
ness’ —Papers—J. Kermode, Cleveland 
Illuminating Company, Cleveland, Ohio; 
J. H. Maxon, Gallipolis Light and Coke 
Company, Gallipolis, Ohio; D. W. Low, 
Alliance Gas and Electric Company, Alli- 
ance, Ohio; E. H. Beil, Youngstown Con- 
solidated Gas and Eleetric Company, 
Youngstown, Ohio; M. E. Turner, Cleve- 
Jand Illuminating Company, Cleveland, 
Ohio. 
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SECOND SESSION; 2.00 P. M. - 

Papers—“Gas Engines in Competition 
with Electric Motors,” Wm. Wolls, Co- 
lumbus Railway and Light Company, Co- 
lumbus, Ohio: © a 2 

“Advertising and New-Business Get- 
ting,” Chas. A. Parker, Detroit, Mich. 

“Wiring of a $3,500 Residence Scien- 
tifically Lighted,” J. R. Cravath, Chicago, 
Il. 

“Series Luminous Are Rectifier Sys- 
tems,” N. R. Birge, Schenectady, N. Y. 

EVENING. 

Rejuvenation of Sons of Jove. 

Entertainments—Card party for ladies 
for prizes, forenoon; bowling contest and 
croquet for prizes; bathing and trolley 
ride; grand ball, evening. 

THURSDAY, AUGUST 23—FIRST SESSION, 
: 9.30 A. M. 
Papers—“Report of Committee on Cost 

Determination,” E. J. Bechtel, Toledo 

Railway and Light Company, Toledo, 

Ohio. 

“Report of Committee on Publicity,” 

B. S. Young, Ada Water, Heat and Light 

Company, Ada, Ohio, | 
“Legislation, Its Uses and Abuses, and 

Report of Advisory Committee,” D. L. 

Gaskill, Greenville Electric Light and 

Power Company, Greenville, Ohio. 
“Report of Committee on Uniform Ac- 

counting and Records,” F. E. Crawford, 

Library: Bureau, Cleveland, Ohio. 

SECOND SESSION, 2.00 P. M. 

Paper—“Electric Heating Devices, their 
Latest Commercial Developments,” H. J. 
Mauger, Schenectady, N. Y. 

Report of secretary and treasurer. 

Election of officers. 

Question Box. 

Executive session. 

Entertainment—Finishing of contests 
for prizes; bathing and games. 

Officers, 1905-1906—W. E. Russell, act- 
ing president, Massillon, Ohio; D. L. Gas- 
kill, secretary-treasurer, Greenville, Ohio. 

Committee for twelfth annual conven- 
tion—reception committee— B. S. Young, 
Ada, Ohio; W. J. Hanley, Columbus, 
Ohio; George Dusenberre, Cleveland, 
Ohio; A. A. Serva, Ft. Wayne, Ind.; 
L. B. Hoit, Cleveland, Ohio; George 
Porter, Columbus, Ohio; N. C. Cotabish, 
Cleveland, Ohio; Elliot Reynolds, Pitts- 
burg, Pa. ; 

Entertainment committee—F. W. Wil- 
cox, Harrison, N. J.; A. C. Robeson, 
Greenville, Ohio;- Fred Bissell, Toledo, 
Ohio. 

Committee on Arrangements—E. J. 
Bechtel, Toledo, Ohio; M. C. Hull, Co- 
lumbus, Ohio; E. F.: Gwynn, Delaware, 
Ohio; E. H. Beil, Youngstown, Ohio. 
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CONTESTS AND PRIZES FOR THE LADIES. 
Contest No. 1, Euchre ‘Party—First 
prize: Electric breakfast set, consisting ‘of 
chafing dish, cereal cooker and coffee per- 
colator, donated by General Electric Com- 
pany; second prize: One alternating fan 
donated by Westinghouse Electric and 
Manufacturing Company; third prize: 
One piece cut glass donated by Libby 
Glass Works; fourth prize: One electric 
flat-iron donated by the W. J. Barr Elec- 
tric Manufacturing Company; fifth prize: 
One curling iron donated by the W. J. 
Nagel Electric Company. 

Contest No. 2, Guessing Contest—First 
prize: One French coffee urn donated by 
Electric Appliance Company; second 
prize: One oscillating fan donated by the 
Robbins & Myers Company; third prize: 
One electric water heater donated by the 
Fisher Electric Company; fourth prize: 
One electric flat-iron donated by Ameri- 
can Electrical Heater Company. 

Contest No. 3, Bowling—First prize: 
One electric stand lamp donated by Post- 
Glover Electric Company; second prize: 
One alternating fan donated by Westing- 
house Electric and Manufacturing Com- 
pany; third prize: One electric dlat-iron 
donated by. Cleveland Electrical’ Supply 
Company; fourth prize: One heating pad 
donated by General Electric Company. 

Contest No. 4, Croquet—First prize : 
One stand lamp donated by Moreau Gas 
Fixture Manufacturing Gompany; second 
prize: One desk fan donated by the Star 
Electric Company; third prize: One desk 
fan.donated by the F. Bissell Company ; 
fourth prize: One electric flat-iron donated 
by the Erner Electric Company. 

Contest No. 5, Tennis—First prize: 
One drop-head ‘sewing-machine motor 
donated by Doubleday-Hill Electric Com- 
pany; second prize: One revolving electric 
fan donated by Ft. Wayne Electric Works. 

Contest No. 6, Natatorium—First prize: 
One Cleve glass dome donated by Cleve- 
land Window Glass Company; second 
prize: One disc stove donated by General 
Electric Company. 


—_——_~—_—__c-p i à 

An Exposition of Safety Devices. 

‘The American Institute of Social Ser- 
vice will hold in New York city, in Janu- 
ary next, an exposition of devices for safe- 
guarding the lives and limbs of working 
men and women, and for preventing acci- 
dents under the ordinary conditions of 
life and labor to which the general public 
ig exposed. Requests for information re- 
garding space should be made to Dr. Will- 
iam H. Tolman, director, 287 Fourth 
avenue, New York city. © 
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The Electric Railroad between Schleitheim 


ECENTLY a street-railway system 
was installed between Schleitheim 
and Schaffhausen, in northern 

Switzerland, which has many interest- 

ing features. The road is 10.3 miles 

in length and runs for the most part 
on the Canton road, the greatest grade 
being one of six per cent, which, how- 
ever, is only for a distance of 170 feet, 


SCHAFFHAUSEN-SCHLEITHEIM ELECTRIC RAILWAY—CAR BARN; 


the smallest curve having a radius of 
forty feet. 

In cities and at street crossings the rails 
are of the flanged type, while at all other 
places the Vignole type is used, the gauge 
being one meter (3.28 feet). The road- 


bed is 6.7 feet wide and is made of ballast — 


twelve inches thick. The rails rest on 
iron ties and are forty feet long, weighing 
30.8 kilograms per meter. 

The power to supply the road is taken 
from the power-house at the city of 


Switzerland. 


By Frank Koester. 


Schaffhausen, where there are installed 
two 150-kilowatt transformers which step 
up the pressure to 10,000 volts, at which 
it is distributed to the transformer 
stations along the road, being again re- 
duced to 380 volts, there being in each 
station two step-down transformers and 
two motor generators of 165 horse-power 
each, the alternating motor, of the 
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Oerlikon type, consisting of a stationary 
primary winding and a rotary induction 
winding while the directly connected 
generator—110 kilowatts—has its exciting 
coils connected in shunt, taking current 
directly from the bus-bar system. The 
efficiency of the set is ninety-two per cent 
at full load, ninety-one per cent at three- 
quarter load, and ninety per cent at 
one-half load. The sets are mounted 
upon insulators on the foundation, as is 
frequently found in Swiss practice. For 
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and Schaffhausen, 


equalizing the load there is a battery com- 
prising 390 cells with a capacity of 200 
amperes. The feeders from the trans- 
formers to the bus-bar system are pro- 
vided with two three-pole switches, six 
one-pole fuses and two ampere-meters pro- 
vided with measuring transformers», Be- 
tween the transformers and the motor- 
generators are also two three-pole switches, 


Motor CAR AND TRAILER; TROLLEY SUSPENSION SYSTEM; DIRECT-CURRENT 
SWITCHBOARD. 


the fuses and an ampere-meter. There is 
also a starter with which the machines 
are brought up to speed before being 
thrown on the line. The generators and 
battery feed to a common bus-bar system 
and are well provided with switches, fuses, 
and ampere-meter, while the outgoing 
wires are provided with all necessary 


measuring . instruments, switches and 
trusses, as well as lightning arresters. 
The switchboard, containing eight 


panels, consists of a steel frame upon 


| 
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which are mounted white marble slabe 
bearing the necessary instruments and 
levers, while the lower portions as well as 


the sidewalls are covered with perforated 
sheet iron. 


ELECTRICAL REVIEW 


Oerlikon Company. The motor-cars are 
of the two-truck type, the distance from 
centre to centre of which is 28.2 feet, 
while the entire length over all is 49.2 
feet. The cars are provided on each end 


SCHAFFHAUSEN-SCHLEITHEIM ELECTRIC RAILWAY—INTERIOR OF TRANSFORMER STATION. 


The trolley is made of a copper wire 
of eighty square millimetre sectional area 
and carried by suspension wires on wooden 
poles twenty feet above the ground. 

The feeder wires are carried partly on 
poles and partly on suspension wires, the 


with sliding doors giving access to a 
smoking compartment, each having a seat- 
ing capacity of eighteen, between which 
there is a small space for parcels-post but 
which ‘may, should occasion demand, be 
used as a passenger compartment and is 
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ScHAFFHAUSEN-SCHLEITHEIM ELECTRIC RAILWAY—CAR MOTOR. 


rails being used for the return. The rail 
bonds consist of eight millimetre cop- 
per wire, every tenth rail joint being inter- 
connected by copper wire in a similar way. 

The rolling stock, consisting of four 
motor-cars, three trailers, five box cars 
and three flat cars, were built by the Swiss 
Industrial Company, of Manhausen, the 
electrical equipment being installed by the 


provided with four folding seats and has 
standing room for four. With the seats 
folded the cars accommodate twelve pas- 
sengers standing. As the rear platform 
can accommodate four passengers stand- 
ing it will be seen that the whole car 
can, when the occasion demands, accom- 
modate fifty to fifty-two passengers with- 
out being overcrowded. 
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The braking system consists of a 
Boecker air-brake and a hand-brake work- 
ing in combination, which can be operated 
from either platform, and also an electric 
solenoid brake. Should the brakes on 
either truck be out of order there is an 
arrangement on each platform whereby 
the brakes on the other truck may be 
operated independently. The fender and 
sand box are operated pneumatically in 
connection with the air-brakes, the sand 
in the sand box being heated by electricity 
to prevent the sand from gathering in 
lumps in damp weather, for which about 
800 watts have been found to be necessary. 
Each car is provided with four forty-five- 
horse-power, %50-volt Oerlikon motors 
geared to the wheels in the ratio of one 
to five. The large wheel is of cast steel, 
and the smaller one of a harder grade 
steel. The compressor for the air-brakes 
is mounted directly against the motor 
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WAY—REAR VIEW OF 
SWITCHBOARD, 


DIRECT-CURRENT 
casing and operated by gearing from one 
of the main motors, thus eliminating the 
compressor motor. The controlling system 
is designed so as to allow the motors to 
be operated either in series or parallel 
and is provided with an arc extinguisher. 
The cars having two trolley poles are 
equipped with an automatic circuit-break- 
er which may also be operated by hand, 
and also with lightning arresters, all cars 
being lighted and heated by electricity. 
The trailers are of the two-axle type, 
having a seating capacity of twenty-four 
and standing room for eight, and are 
equipped with air-brakes which may be 
operated from the main car or from the 


, platform of the trailer itself. 
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RAILWAY-MOTOR-CAR TRAFFIC.’ 


BY T. HURRY RICHES AND SIDNEY B. 
HASLAM. 


The’ best method of conveying pas- 
sengers clearly is that one which yields 
the best results in the balance sheet, and 
at the same time gives satisfaction in other 
ways. The opinion held by most locomo- 
tive engineers, and by a large number of 
electrical engineers, on the broad and 
general question of railway electrification, 
is that for suburban close traffic only is it 
justifiable. It is suggested and maintained 
that the electrification of branch and main 
line traffic will, as a general rule, result 
in a loss to the railway company, as the 
load-factor at the power-station will be a 
very poor one, owing to the intermittent 
trafic. On the other hand, suburban 
traffic, especially if in thickly populated 
areas, calls for a more frequent service 
and a greater acceleration of speed than is 
attainable with ordinary passenger trains. 
It is not only desirable but is quickly be- 
coming a necessity that, if the suburban 
railway system is to hold its own with 
municipal tramway competition, a fre- 
quent service with high acceleration must 
be established in suburban districts. It 
was to meet this competition that one or 
two attempts were made to produce self- 
contained cars on various lines in the early 
part of the last century. While these cars 
were more or less a success, the require- 
ments were not then great enough to en- 
courage continuation. 

It may not be out of place to mention 
here that in 1873 or 1874 a Mr. Rowan 
designed and built self-contained steam 


ears for which he could find no sale in this. 


country. His cars were, however, taken 
up to a certain extent abroad, notably in 
Austria and Switzerland. In 1902, how- 
ever, the competition of street cars in the 


_ suburban districts, especially around Lon- 


don, became more acute, and caused the 
railway companies to give serious thought 
to the matter and railway motors were in- 
troduced by the London and South West- 
ern Railway Company as an experiment. 
This proved so far successful that the 
Great Western Railway Company and the 
Taff Vale Railway Company followed by 
building cars for trial upon its railways 
to fulfil the requirements of a more fre- 
quent service upon sections in certain dis- 
tricts where traffic was light. It was ob- 
viously impossible to run such a frequent 
service with ordinary trains as being too 
expensive, the running expenses and the 
capital outlay involved being too great in 


Institution of Mechanical Eugineers of Great Britain, 
at Cardiff. 
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proportion to the passengers carried. It 
was then seen that the solution of the 
difficulty lay in self-contained cars, and 
the question of what motive power to use 
then arose; steam or electricity, and if 
electricity, which of the many methods 
of application would be employed. Many 
people doubtless think that electricity is 
the only panacea for everything, but the 
problem is, of course, purely one of com- 
mercial results. The authors hope later 
on to prove, by giving comparative figures, 
that for lines where the service is neces- 
sarily light and intermittent, and where 
the distances to be run are several miles, 
the power-house would need to be large in 
proportion to the average work done; and 
where heavy gradients have to be worked, 
the peak-load would be large in proportion 
to the average and minimum, and rapidly 
fluctuating therefrom. The necessarily 
large units which would have to be pro- 
vided in the generating station to mect 
this maximum motor power and _ high 
peak-load, would be large, and consequent- 
ly the capital outlay would be out of pro- 
portion to the work done. 

The first railway to move in the direc- 
tion of self-contained car traffic was the 
London and South Western Railway Com- 
pany which placed a steam car on its line 
between Fratton and Southsea in 1903. 


This car, which was equipped with small 


cylinders and a vertical boiler, was fairly 
successful, and encouraged the idea that 
progress in this direction promised a solu- 
tion of the problem. The next railway 
company to move was the Great Western 
Railway Company, who adopted the four- 
wheel coupled type, the boiler being 
vertical and the engine being placed under 
the car. This car, which had to contend 
with heavier gradients than the car of the 


=- London and South Western Railway Com- 


pany, was necessarily more powerful. 
About the same time, or immediately 
afterwards, the Taff Vale Railway Com- 
pany, which had for some time been con- 
sidering the various possible methods of 
treating this problem, put its first car on 
the rails. This car, which was different 
in several important features from those 
previously mentioned, was deemed so far 
satisfactory that a further six were 
ordered. Owing to the heavy gradients to 
be overcome, namely, one in forty, it was 
necessary that more provision should be 
made for dealing with these heavy gradi- 
ents than had previously been made in 
cars. The engine and boiler of this car 
were made separate from the carriage- 
body, while the leading wheels of the four- 
wheeled bogie, which carried the engine 
and the leading end of the car, were made 
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the driving wheels. The boiler was of a 
design giving a large heating surface (in 
comparison with the small space occupied 
by the boiler) and therefore fulfilling that 
most essential requirement of raising 
steam rapidly. The engine was of the out- 
side cylinder type, carried beneath the 
boiler, while a novel feature of the car 
was the ease with which the body could be 
detached from the engine. The next rail- 
ways to deal with the subject were the 
North Eastern, Great North of Scotland, 
Great Central and the Great Northern. 
Before coming to the actual experience 
of the authors and the reasons which 
caused the adoption of steam cars on the 
Taff Vale Railway, the authors wish to 
point out that this is not done with any 


idea of comparison with other systems, 


but given merely as first-hand informa- 
tion. The Taff Vale Railway Company 
has a certain branch, which, owing to the 
paucity of passengers as a general rule, 
was not as profitable to work as wae de- 
sired, and it was to this branch that atten- 
tion was first drawn for any better and 
cheaper method of working. To be sure 
of getting the best results, careful com- 
parisons were taken of the cost, both 
capital and running, of steam and elec- 
tricity, the latter of which was subdivided 
as follows: 

1. Self-contained cars, that is, worked 
with secondary batteries. 

2. Third-rail system. 

3. Overhead system; (1) with bonded 
rail return; (2) with new return rail. 

4. With lead and return rails. 

With a view to gaining experience in 
the methods obtaining abroad, one of the 
authors visited Belgium, France, and Ger- 
many, and also collected information from 
all parts of the world where electricity was 
being used for railway traction, and the 
matter was thoroughly gone into. Various 
makers were asked to tender for the dif- 
ferent classes of equipments, and the cost 
was carefully summarized. It was at once 
seen that the expenses of sections 2, 3 and 
4 were much too costly, the manufacturers 
and contractors, in fact, preferring not to 
quote for these, on account of this great 
initial expense. The cost of a car with 
dynamo, driven by a petrol-engine with 
accumulators for working in parallel with 
the generator when necessary to overcome 
stiff gradients, was also considered. The 
outlay for this was, however, enormous, 
as the equipment, besides the above, also 
comprised a milking booster and two 
seventy-five horse-power motors, and 
caused the scheme to be abandoned. 

The idea of a car run by current from 
secondary batteries was, however, given 
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more consideration, and one of the authors 
visited Belgium and Swansea, and ex- 
amined the cars used there, which at that 
time were run by storage batteries. The 
gross weight, without passengers, of each 
car was forty-five tons and nineteen tons 
seven hundredweight respectively, and the 
seating accommodation was in Belgium 
fifty to sixty, and at Swansea forty-two in- 
side and fifty-seven outside. The capacity 
of the batteries was 140 ampere-hours, and 
the normal discharge rate twenty amperes 
at Swansea and 250 ampere-hours with 
discharge rate of 125 amperes in Belgium. 

The general conclusion arrived at on 
the subject of battery cars was not favor- 
able, as their first cost, namely, £4,000- 
£5,000 ($20,000-$25,000), was high, and 
their maintenance was also excessive, 
while their weight and periods of inac- 
tivity when charging (a time equal to 
their period of activity) were all features 
which did not compare favorably with 
steam cars. 

The results of the costs of the other 
sections are given in Table 1, and the run- 
ning cost of an ordinary train is also given 
as a comparison, as well as the actual cost 
of the self-contained steam car. 

These figures were based on the original 
design of the Taff Vale Railway Com- 
pany’s car to hold fifty-two passengers, its 
latest design holding seventy. The con- 
clusion drawn from these figures was, that 
unless the service is very frequent, that 18, 
a train every few minutes, and the maxi- 
mum distance from the power-house short, 
the steam service is better and more eco- 
nomical than the electrical. The question 
of taking current from a supply company 
in preference to installing generating 
plant was also thoroughly considered, and 
there is no doubt that when the amount 
of current or load-factor fluctuates much, 
or where the power is originally small, the 
supply company can work at a considera- 
bly cheaper price per unit. Again, if the 
distance is great, that is, if the start and 
finish of that part of the line which is to 
be electrified are some way apart, a con- 
siderable point in favor of the power sup- 
ply is raised, as the current could be 
supplied at two or three points along the 
line, thereby doing away with and saving 
a considerable voltage drop and the re- 
sultant losses and the increased outlay. 
In the question of steam and electricity 
the subject of control has also to be con- 
sidered. 

It is worthy of remark that even those 
railways which have gone in for the elec- 
tric system have mechanical braking on 
their cars in preference to electrical, and 
it is generally held that the steam cars 
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are, as a whole, more amenable to require- 
ments and more easy to control. The 
usual system of braking on electrical rail- 
way cars is one or another of the ordinary 
air or vacuum brakes—the pump being 
driven by a small electric motor. 

It was while these results were being 
arrived at that the London and South 
Western -Railway Company placed its 
steam car on the rails. The Taff Vale 
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volt sixteen-candle-power lamps. The 
voltage of this machine can be increased 
to ninety-five volts for charging the bat- 
tery when not required for lighting. 
Missouri Pacific Railway Car—This 
company is now building a car which is 
being manufactured by the St. Louis Car 
Company, the special feature of which is 
the engine, which is being manufactured 
under the Wagenhal’s patents. The en- 


TABLE 1. 
COMPARATIVE COSTS. 
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Secondary Battery. 
Cost of Original ird. 
Details. System. Small peri Supp r Co. Steam Cars. 
Engine and Train. Own Power From Supply Co. 
Supply. at 2c. per Unit. 
I—Single car: 1/8 engine, Car com- Car... $20.000 Car....... $6,750 Car........ $10,500 
per day..$8,665) plete..... $20,000 Preparing 
Capital cost Generating iTransform six miles 
PIMA COMP e naoh Carriages.. 8,975) station... 5, Ee of rails.. 35,680. 
$12,540 $25,750 $20.500 $42,438), 
| 
Interest at 4%..... $500 $1,080 $k20 $1,695 | $420 
Maintenance, 
wages, etc...... a 4,875 8,580 2,710 8,400 1,255 
Total........ $5,375 $4,610 $8,530 $5,095 $1,675 
Giving. at 11,000 
miles perannum, 
a cost per mile of. 46.9 cents 40.04 cents 30.8 cents 44.22 cents 15.48 cents 
II—Two cars: 
Cost per mile...... errr res 89.2 cents 30.6 cents 88.6 cents Í  —— ..seveeees 
IlI —Three cars 
Cost per mile......] —  suessessese 88.8 cents 30.4 cents 28.2? cents | csescceees 


Railway Company having satisfied itself 
that the steam car was undoubtedly the 


_ most economical for its purpose, then de- 


signed and placed one on the rails, suitable 
for carrying the above-mentioned fifty- 
two passengers at a maximum speed of 
twenty-five miles per hour, and having a 
capacity of acceleration of thirty miles per 
hour in thirty-two seconds. This speed 
of twenty-five miles per hour, however, 


was found to be insufficient, and the ° 


greater speed, which had to be and was at- 
tained, caused at first some considerable 
trouble in axle-heating. Since then the 
journals of the driving wheels have been 
increased in length to ten and one-half 
inches instead of seven inches, and with 
other small alterations the car now attains 
a speed of thirty-five miles per hour with 
ease. 

This railway company has also an elec- 
trical car running between Scarborough 
and Filey, which is operated in a some- 
what novel way. A storage battery of 
thirty-eight cells is suspended between 
the frames and supplies current to ‘the 
generator, which is used as a motor to 
start up the petrol engine. After the en- 
gine has been started the current is 
switched off and the motor takes its 
proper place as a generator. A small ex- 
citer is used both to excite the main gen- 
erator which drives it and to supply the 
lighting current for thirty seventy-two- 


gine is the double-cylinder actuated by 
the Stephenson link-motion. The frame 
of the engine will be secured to the rear 
of the frame of the truck, and the for- 
ward end of the engine frame will be se- 
cured in journal-bearings on the axle. 
The crank-dise will be located on a jack- 
shaft carrying a gear which will mesh into 
a gear on the axle of one pair of wheels. 
Steam is generated with oil fuel, of which 
the car will carry 1,000 gallons, and the 
engine will develop 275 horse-power. 

Port Talbot Railway Car—The car be- 
ing built to the order of the Port Talbot 
Docks and Railway Company is well 
worthy of mention, and presents many 
novel features. The motor bogie is a six- 
wheel coupled type, with three-foot wheels, 
the valves being operated by an adapta- 
tion of the Walschaert’s gear. The car is 
lit by electricity generated by a steam tur- 
bine-driven dynamo. The gradient this 
car has to work is extremely stiff three 
miles of one in forty. 

The details and remarks, given in table 
2, on some of the best-known electric 
railway systems, may be of some interest. 

It is a fact worthy of remark that, 
while the Metropolitan, North Eastern, 
and Liverpool & Southport, are the only 
English electric railways to make use of 
high-tension transmission, all the for- 
eign ones do so with the exception of the 
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Boston Elevated and Grenoble-Chapriel- 
lan. The Isle of Man electric tramways, 
while perhaps not coming under the de- 
scription of an electric railway, may be 
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much more frequent service is given with 
a better percentage of freight to dead 
weight hauled, while the mileage cost of 
working is only about one-third the cost 


TABLE 2. 
DETAILS OF ELECTRIC TRACTION ON THE VARIOUS RAILWAYS SHOWN BELOW. 
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ps £ g : 
EF 25. Es Sod [She g 
Nameof £s 5 8 Ew SDE (5 wha a8 Í 
Railway ae zs ESS ASE I Sows a5 Remarks. 
z Se A gs gest! ZR 
S =| P| 3 = s Š mS 
os & £ Son |Z 
H. P D 
L 1& i; 1.500 : | 
6.750. : 600 1 in 8 fora 
Southport |) 150 (8 phase) (direct current) 1,200 20 short distance 
Great North- | | 500 500 
ern & City |} 3200 direct current)|(direct current) 500 50 1 in 80 
Secondary bat- 
¡Average 1 in 30; es are uti 
ai | K cu i j go Caine te)| por maximum |in the generatin 
! (direct current)|(direct current) 400 double) der lin 27 station ea taking 
| L = peak loads. 
Liverpool |j 500 500 i 
Overhead nl 5,400 (direct current)|(direct current) 400 | 160 1 in 900 
M lit 11,000 550 | 1 in 44 for about 
eropotten $ 14.909 (8 phase) Ccirect current) 1,200 | 322 1434 chains 
we fna 000 | w | we | am | aiio 
Eastern ’ (3 phase) (direct current) lin 50 
` (passenger line) 
Liverpool & | 10,900 550 | Proposed mono- 
Manc Gater | 1 6,000 (8 phase) (direct current) 560 85 eevseces p rail. 
Central í 
London j S 500 500 | 836 | o oun 
sae a |$ 4,000 550 550 1,600 | 312 1 in 48 
City & $1,200 525 500 160 (single)! 50 {1 in 80 for a dis. 
Waterloo “(direct current)|(direct current)|820(double) 204 tance of 900 feet 
meee |} 96,644 580. 550 1,200 192 1 in 2 
Paris 5,000 600 200 60 per 
Metropolitan |} 6:000 (3 phase) (direct. current) 900 car 1 in 8.6 
m 
Paris-Orleans | i S000 ig atase.. (direct current) e | 52 1 in 100 
Grenoble- a 600 600 36 per | a. Water turbines. 
Chapriellan i (direct current)|(direct current) 70 S 
Lecco-Sondrio | į 20,000 3,000 56 per | u. Steam turbines. 
(Ganz) 1 4476 (3 phase) (direct current) 600 car 
Valtellina 000 8,000 7 : 
Electric lachaes) (direct’ current) 600 170 1 in 50 Water turbines. 
Buredorf- | 4,000 750 
Thun, |} 872. ¢g shane). laiset currents)! 20 196 1in40 (Steam turbines. 
| 
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mentioned here, owing to the fact that 
it transmits the power at 6,000 volts. 
Again, the foreign railways are the 
only ones up to the present, with the ex- 
ception of the Metropolitan, who have 
made use of the turbine to provide the 
motive power to the dynamo. In the case 
of the Grenoble-Chapriellan, this motor 
power is supplied by a waterfall 1,476 
feet high, and is distributed to the tur- 
bines from a collector placed outside the 
station. 

The Valtellina Electric Railway also de- 
ives its motive power from water. In 
this case the water is taken from the 
Tiver Adda, and has a flow of 550,000 
cubic feet with a maximum head of ninety 
feet, and ig sufficient to develop 7,500 
horse-power. 

The advantages of the rail-motor sys- 
tem of carrying passengers may be placed 
as follows: owing to the small unit a 


of an ordinary passenger train-mile. The 
facility of picking up and setting down 
passengers at line crossings, small vil- 
lages, etc., makes the service more popu- 
lar, and enables many passengers to travel 
who would not otherwise be able to. The 
rapid rate of acceleration makes the 
through-speed higher. The experience of 
those railways who have given both an 
extensive trial is that the system is equally 
advantageous for heavy and sparse traffic. 
In the first case the motors sandwiched in 
between the regular trains find a traffic 
without taking it away from the trains, 


while in the second the traffic has been 


developed by the more frequent service. 
The number of steam cars at present run- 
ning, and the ever-increasing number 
both at home and abroad proves their 
utility, and it seems certain that in them 
railways have the best, and in fact only, 
effective answer to street-car competition. 
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Divided Poles and Field-Winding 
Litigation. 
To THS EDITOR oF THE ELECTRICAL REVIEW : 

In the legal paragraph in your paper 
issued the 21st inst., 1906, on page 117, 
there appears an article under the subject 
of divided pole and field winding, per- 
taining to the Emerson Electric Company 
versus Century Electric Company litiga- 
tion. This article is somewhat misleading 
if read by our customers, as these are the 
facts: Just before the Emerson Electric 
Company brought to our attention the 
fact that they considered we were in- 
fringing their patent, we had developed a 
new style of field winding and immedi- 
ately commenced to use it. The Emerson 
Company sued us and we made answer 
to the suit, but refused to go to the ex- 
pense of taking any testimony as we were 
not interested in breaking down this 
patent, and therefore the decision was 
rendered as stated in your paper. You 
might therefore state that this decision 
was Tendered on account of our not con- 
testing the suit, not having any interest 
in the same on account of our having 
developed a field winding that suited 
our conditions much better and that en- 
abled us to accomplish the same results 
with considerable saving in material: 
and therefore the court has not passed on 
the validity of this patent. : 

We trust you will make such mention 
of this as is necessary to place this matter 
in the right light before our customers. 

CENTURY ELECTRIC Company. 

St. Louis, Mo., August 7. 

Nernst Lamps for the New York Ter- 

minal of the New York, Pennsyl- 

vania & Long Island Railroad 
Company. | 

It is announced that after an exhaustive 
study of all commercial systems of illumi: 
nation, the engineers have decided to usc 
the Nernst lamp for a large proportion of 
the illumination of the New York termin- 
al of the New York, Pennsylvania & Long 
Island Railroad Company. The main wait- 
ing room is approximately 100 feet wide, 
300 feet long and 167 feet high. The build. 
ing itself is approximately 450 feet wide, 
800 feet long and 100 feet high, divided 
into waiting rooms, dining rooms, arcades, 
offices for railroad officials, baggage rooms, 
drawing rooms, concourse and train plat- 
forms. On account of the great variation 
in the architectural features of each room, 
no uniform arrangement of lamps was per- 
missible, each room being a problem in 
itself. It is estimated that about 20,000 
glower units will be used. 
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New Electrical Installations and Apparatus on the Continent. 


electrical enterprises which have 

been undertaken within recent 
years in the Mediterranean region is the 
large electric plant erected in order to 
supply the city of Athens and the sur- 
rounding district, besides the three lines 
of electric railroad which now connect that 
city with the coast. Before the present 
plant was erected, the city of Athens had 
a comparatively small station which fur- 
nished the lighting current, but as the de- 
mands for current were constantly increas- 
ing it was found necessary to enlarge the 
plant considerably. Lack of water supply 
within the city made it practically impos- 
sible to do this, and therefore it was de- 
cided to erect a large plant at a point near 
the coast and to generate alternating cur- 
rent, this to be carried over a transmission 
line to Athens and to be converted in a 
number of substations. Accordingly the 
main plant was erected at Phalere, and at 
the same time it was proposed to extend 
the field of operations seo as to furnish cur- 
rent for the surrounding district, includ- 
ing the port of Piræus, the locality of 
Phalere, which is a favorite bathing resort, 
and the town of Kiphissia, another sum- 
mer resort. A large amount of current 
was also to be supplied to the lines of 
electric railroad which were then about to 
be put in operation. Thus it will be seen 
that a large station was needed from the 
outset, and this has since been increased 
in capacity. The equipment of the plant 
and the electric roads was carried out by 
the Hellenic Electric Company, and the 
material furnished by the Thomson-Hous- 
ton Company. The station at Phalere is 
situated some 3,000 feet from the sea, 
where a good supply of water at a depth 
of eighteen feet was secured. When com- 
plete, the station is to contain six main 
groups of 750 kilowatts each. Three of 
these groups will supply alternating cur- 
rent for the district, and two groups will 
furnish direct current for the Athens- 
Pireus electric road which passcs near 
this point. A sixth group, composed of a 
1,000-horse-power engine coupled to an 
alternator and a generator of like power, 
will act as a reserve for either kind of 
current. At present two of the alternator 
sets have been installed for the lighting 


A MONG the most important of the 


circuits. Each of these consists of a. 


triple-expansion engine having four cylin- 
ders placed two in tandem on either side. 
The engine will develop 1,000 horse-power 
and is run at ninety-four revolutions per 


By C. L. Durand. 


minute. Upon the flywheel is mounted 
the revolving field of the alternator. The 
alternators are of the 750-kilowatt, Thom- 
son-Houston pattern, and, like all the rest 
of the material, were built at Paris. At 
ninety-four revolutions per minute these 
machines will deliver 5,500 volts. For the 
electric road, two other groups have been 
installed. One of these is a direct-current 
generator working at 600 volts, while the 
second group has been designed to furnish 
both kinds of current, and the engine 
drives two machines at the same time, one 
of these being an alternator of the same 
type as above and the second a 750-kilo- 
watt generator. All the engines are of the 
Escher-Wyss pattern, and the alternators 
and generators are all designed to give 
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MAP SHOWING ATHENS TRAMWAY SYSTEMS AND LOCATION OF SUBSTATIONS. 


mo hall is a large switchboard for han- 
dling the circuits of the alternators and 
the generators. Two overhead lines run 
from the station to the city of Athens. 
In general they are worked in parallel, 
but one of them can be worked alone, if 
need be. The distance from the plant to 
the city is about four miles and the line, 
which operates at 5,500 volts, is formed of 
six wires of fifty millimetre section. 
Wood poles are used to support the wires. 
The line follows along the tracks of the 
Athens-Pireus railroad. At the station 
of Theseus, lying on the edge of the city, 
the line runs in underground cable to the 
terminal point within the city, for a dis- 
tance of one mile or less. Here are used 
two cables of three conductors each. From 
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ELECTRIFIED STEAM LINE. 


750 kilowatts, using the same type of ma- 
chine for each class. 

A large boiler plant has been installed 
in the station, consisting of eight tubular 
boilers having 280 square yards heating 
surface each, and provided with super- 
heaters of seventy square yards surface. 
The superheaters raise the steam to 300 
degrees centigrade. Each of the boilers 
can produce 7,000 pounds of steam per 
hour, at thirteen atmospheres pressure. A 
set of four feed-water heaters is used in 
the boiler plant. The boiler-feed is as- 
sured by two duplex compound steam 
pumps. Sea water is emploved to good 
advantage for cooling the condensers, and 
motor-driven pumps are used for the 
water supply. At either end of the dyna- 


the generating station proceed two other 
overhead lines, one of which runs to the 
substation of Piræus over a length of 1.6 
miles, while the second passes to the 
Phalere substation located some 3,000 feet 
off. 

Athens is connected with the coast at 
the Piræus by three lines of railroad. 
The first of these lines belongs to the 
trunk line which runs to the south, and 
passes by Athens where the station is 
located in the suburbs. The second line 
which has been laid within a recent period, 
runs from the Piræus to Larissa, and is 
eventually to be connected with the Con- 
tinental lines. At Athens the station is 
also placed in the suburbs. The third 
line of railroad, which has recently been 
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electrified, belongs to the Athens-Pireus 
Railroad Company. From the Piræus 
the road bends to the south to take in the 
Phalere beach station and then proceeds 
to Athens, where it passes by the Theseus 
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group lying within the main station which 
is used for the. railroad line has accord- 
ingly a direct-current-generator. The 


third-rail system ise used on the electric. 
line. 


During the summer season the 


ONE OF THE 1,750-Horse-PowER TURBINES FOR THE AVIGNONET PLANT. 


station on the outskirts of the city and 
then runs in tunnel to the two stations 
lying within the city. As the use of steam 
trains upon this line proved unsatisfactory 
for many reasons it was decided to elec- 
trify the road, and to take the necessary 


traffic is very high during certain periods. 
To carry on the traffic under these condi- 
tions the Mediterranean Thomson-Hous- 
ton Company, which is a branch of the 
main Paris company, furnished forty cars 
of a type resembling the motor-car used 


DaM AND OVERFLOW GATE, AVIGNONET PLANT. 


current from the new Phalere station. To 
this end two feeding points are used for 
the line. One of these is located at the 
Phalere plant, while the second is placed 
at the substation “A” at Athens. ‘The 


on the Paris Metropolitan Subway, along 
with trailers of about the same appear- 
ance. These cars are of a square build 
with two sliding doors at the side and a 
central passage. Another type of car has 
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two compartments for first and second 
class, and three doors. These cars are 
mounted upon bogies containing Thom- 
son-Houston motors. In general they have 
seating capacity for forty to forty-eight 
persons. Each motor-car is equipped 
with two motors which are similar to those 
which have been illustrated in a recent 
number as operated on the Paris subway, 
and the system of multiple-unit control 
for the circuits has also been adopted in 
this case. Some of the cars are a com- 
bined freight and passenger pattern, but 
as the freight traffic is increasing, it has 
been decided to build a type of freight 
car which resembles the others in appear- 
ance. 

Within the city of Athens have been 
installed two substations. The larger one, 


OVERFLOW GATE, AVIGNONET PLANT, 


known as station “A,” containg stepdown 
transformers which lower the line voltage 
of 5,500 volts to 170 volts, and a set of 
rotary converters takes this current and 
supplies 250 volts direct-current, Sub- 
station “B” lying in the suburbs, is used 
to raise the voltage on the part of the 
line lying farthest from station SA” 
Here are two groups each formed of a 
ninety horse-power synchronous motor 
running on the three-phase line current 
at 5,500 volts, and a sixty-kilowatt gene- 
rator furnishing 250 volts. At the Piræus 
is a substation for supplying the lighting 
current for the town and the port, and at 
Phalere, on the coast is a similar station. 
Later on, a line has been run from the 
central station to the summer resort of 
Kiphissia, where is placed another sub- 
station. To supply part of the current 
for the electric railroad, two special rotary 


290 


converter sets of 450 kilowatts each have 
been erected in the substation “A” at 
Athens. 


Among the large hydraulic plants, 
which are located in the mountainous 
regions of France, in the neighborhood 
of Grenoble, is the Avignonet plant, situ- 
ated upon the Drac river. The same 
stream also supplies water for the station 
of Champ, which has already been de- 
scribed. As to the Avignonet plant, the 
hydraulic work is of considerable impor- 
tance, and owing to the position of the 
dam in a deep gorge in the mountains, it 
has been specially difficult to carry out. 
The dam is located at a distance of 2,800 
feet from the turbine station, and the 
head of water which has been obtained 
is about seventy feet. In the rear of the 
dam the narrow gorge forms a vast basin 
containing 300,000 cubic yards or more 
over a length of two miles, which gives 
a good reserve supply. The dam is built 
of cement beton and is about 200 feet 
long and seventy-five feet high. The dam 
is faced with stone on each side. At 
one side will be observed the outlet canal 
for waste water and gravel. It is closed 
by a heavy iron gate constructed by the 
Bouvier firm, measuring thirty-five feet 
high and twenty-five wide. Above the 
dam opens the offtake canal, which fol- 
lows along the river to the turbine sta- 
tion. It is cut entirely in tunnel in the 
rock, and has at total length of 2,800 feet 
and a section of 150 square feet. The 
galley ends at a water chamber which is 
located at a point above the turbine plant. 
A set of penstocks leads down to the 
wheels from this point. The net head 
of water varies from sixty to seventy feet, 
with some 7,000 horse-power available 
at the fall. At present four turbine 
groups have been installed. The turbines, 
one of which is illustrated herewith, have 
been furnished by Piccard, Pictet & Com- 
pany, of Geneva. Three of them are used 
to drive alternators of the Creusot type. 
built in France, while the fourth wheel 
is used with a direct-current generator of 
the Thury pattern.’ The latter is used 
to supply current for the La Mure elec- 
tric railroad. A long-distance distribu- 
tion system covering a large extent of 
territory is supplied by the alternators, 
at a voltage of 26,000, which is furnished 
directly by the alternators which are 
operated on the three-phase system. 


The accompanving view shows the sub- 
station which has been erected recently 
in order to supply current for an electric 
road in Switzerland which runs in the 
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neighborhood of Vevey and Montreux on 
the shore of Lake Leman. This road is 
much used by tourists, on account of the 
picturesque sites which are thus reached, 
and it now has a good amount of traffic. 
Swiss material is used in the substation, 
and the present plant has been erected 
by one of the leading companies, the 
Compagnie de l’Industrie Electrique et 
Mécanique, of Geneva, which operates the 
well-known Thury direct-current system. 
Tri-phase current for operating the Vevev 
svstem is obtained from the local com- 
pany from a distant plant at a tension 
of 4,000 volts at fifty cycles. As the 
electric railroad uses a working voltage 
of 750, apparatus had to be installed so 
as to convert the current above mentioned 
so as to supply the secondary lines. At 
present the station contains a number of 
motor-generator groups. ‘The first series 
of groups consists of a non-synchronous 
motor of 100 horse-power, direct coupled 
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current of the main line, are composed in 
each case of a three-phase non-synchro- 
nous motor which is connected directly 
with the primary current of 4,000 volts 
coming into the station. Some 100 to 
130 horse-power is given by the above 
motor, when running at the regular speed 
of 730 revolutions per minute and fifty 
cycles. It is of the partially enclosed 
type, with a series of ventilating holes, 
and is provided with two self-oiling bear- 
ings. The armature contains a winding 
placed in slots, and has a set of collector 
rings. Upon the shaft and connected by 
an elastic disc-coupler is mounted a 
generator of the Thury six-pole type with 
‘consequent poles. The generator is sepa- 
rate from the motor, and is mounted on 
a separate bed-plate. Porcelain insulators 
are used to support both these machines. 
In the engraving two of the groups will 
be noticed in the background. The gen- 


erators which are used in this case are 
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SUBSTATION, VEVEY TRACTION LINE, SWITZERLAND. 


to the company’s standard type of gencra- 
tor. ‘There are three of these groups in- 
stalled in the plant at the present time. 
Another group is a positive and negative 
booster, which is intended to be used for 
regulating the voltage of a storage battery 
which the station contains. The battery 
consists of 375 cells of a capacity of 391 
ampere-hours. The booster consists of 
a special group formed of a direct-cur- 
rent motor coupled to a generator which 
supplies a tension of 270 volts at a maxi- 
mum and has a capacity of 410 amperes. 
This group is operated at a speed of 600 
to 800 revolutions per minute. 

The three motor-generator groups, which 
are used for converting the high-tension 


designed to receive about 100 horse- 
power. ‘They furnish a current of 750 
volts and ninety amperes when running 
at a speed of 730 revolutions per minute. 
On the motor side the group is found to 
absorb eighty-one kilowatts, while the 
generator furnishes sixty-six kilowatts. 
The booster set, which is noticed in the 
foreground, is designed to operate upon 
the circuit of the storage battery in such 
manner that the voltage will be kept at 
a constant value upon the traction cir- 
cuit in all cases, during the regular run 
as well as in the charging of the battery, 
which works in parallel upon the line. 
In this wav the number of battery cells 
used on the line is kept constant, and no 
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change is made in the battery connec- 
tions. The booster set is made up of a 


direct-current Thury motor of fifty horse- 
power, which is run upon the 750-volt 
bars of the station. It operates between 
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negative voltage. Under ordinary condi- 
tions the generator is made to supply 150 
volts, and this is raised to 270 volts 
toward the end of the charging operation, 
allowing 2.7 volts per cell of accumula- 
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500-HorseE-PowER DIESEL ENGINE, Usine CRUDE OIL, AT LieaeE EXPOSITION. 


600 and 750 revolutions per minute. Con- 
nected to it is a generator of similar ap- 
pearance, which is connected in the cir- 
cuit of the storage battery. The genera- 
tor is provided with an automatic regula- 
tion, and its office is to raise the voltage 
of the battery when the latter is dis- 
charging upon the line, or in other cases 
to raise the voltage of the line current 


tor. A specially designed automatic rheo- 
stat regulator is placed in ‘series with the 
generator field, so: 3s to cause the ma- 
chine to deliver the proper voltage under 
all conditions. This form of booster has 
proved very successful, and works well 
in all cases where it is required'to operate 
a storage battery in parallel upon the 
traction life. ". — 


500-HorsE-PowWER TWIN, DoUBLE-ACTING COCKERILL GAS ENGINE AND GENERATOR. 


when the latter is needed for the 
charging of the accumulators. A varia- 
ble electromotive force is given in this 
case, as is required, and this changes 
from a maximum positive to a maximum 


A type of direct-connected generating 
group, which is meeting with considerable 
success on the Continent, is shown in one 
of the illustrations herewith. It is made 
up of one of the new crude-oil engines 
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of the Diesel pattern coupled to a Lah- 
meyer multipolar generator. The oil en- 
gine is of the upright three-cylinder type, 
and is designed to give 500 horse-power. 
The cylinder diameter is twenty-two 
inches and stroke thirty inches, with a 
normal speed of 150 revolutions per min- 
ute. The Diesel engine is no doubt one 
of the heaviest of the crude-oil engines 
to be found in Europe. As regards the 
size it may be remarked that the total 


height, counting from the ends of ‘the 
cylinder heads above the foundation- 
plate, is about ten feet. The cylinders 
and valves are cooled by water circulation. 
A set of specially designed oil-injectors 
and valves assures the proper working of 
the engine, and the valve mechanism has 
a governor connected with it, which regu- 
lates the speed between 145 and 155 
revolutions ver minute. The Lahmeyer 
generator is built upon a foundation 
which lies well below the floor level, so 
that only half of the machine is visible 
above the floor. It is designed. for 475 
kilowatts, and gives 550 volts. The outer 
diameter of this machine is very nearly 
ten feet.. A set of twelve field poles is 
mounted upon the ring casting of the 
field. and contains coils wound with a 
3.4-millimetre wire. The armature is of 
the usual drum-wound slotted pattern. 
On the tests the Diesel engine, which is 
built by Carels Brothers, of Ghent, showed 
a very good performance. The consump- 
tion of oil at full load is 0.412 pounds 
per brake-horse-power, and for half-load 
it is 0.420 pounds. The heat efficiency 
of the engine is 39.6 per cent at full 
load and 44.9 per cent at half-load. 


A type of engine which is now coming 
into use for high-power units is the en- 
gine operated by low-carbon or blast-fur- 
nace gases. A few years ago such motors 
were constructed in small units of not 
more than 100 horse-power, but at pres- 
ent we find a number of factories on the 
Continent which are building engines of 
more than 1,000 horse-power, specially 
designed for use in blast-furnace plants, 
where they are very economical for opera- 
ting blowers, dynamos and even for roll- 
ing-mills. The great advantage which 
could be obtained by utilizing the blast- 
furnace gases in the way led to the design 
of this type of engine. The John Cock- 
erill Company, of Seraing, Belgium, was 
one of the first to build such large units 
successfully. Not long ago they brought 
out a new form of engine known as dou- 
ble-acting, which is much superior to the 
former types. At present this firm has 
constructed or has now in building as 
many as 150 large engines of the general 
tvpe, illustrated herewith, giving a total 
of 105.000 horse-power. Thev are well 
adapted for driving dynamos, and on ac- 
count of their regular running the latter 
can be mounted direct upon the shaft of 
the engine. using a heavv flywheel. The 
engine which is shown here is designed 
to give 500 horse-power, and is coupled 
to a multipolar generator. 
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THE NEW ENGINEERING BUILDING OF 
THE STATE UNIVERSITY OF IOWA. 


BY WILLIAM G. RAYMOND. 


The first section of the new engineering 


quadrangle of the State University of 
Towa, perhaps one-sixth of the contem- 
plated whole, has been built and occupied. 
This section, designed to accommodate 
130 students, was known to be too small 
when it was begun, but the money avail- 
able limited the structure to its present 
dimensions. As was stated in the pre- 
vious article, the building is designed to 
be built in sections, and the next section, 
though much smaller than the one now 
built, will duplicate the study and drawing 
room space, and hence will provide ac- 
commodation for double the number of 
students. 

The portion completed contains six 
rooms for study, drawing and recitation ; 
one room for recitation or lecture only; 
one room intended for similar use, but 
used temporarily for the library and desk 
and recitation room for the senior class; 
a janitors room; an executive office and 
faculty room; eight instructors’ offices; 
toilet rooms; and a basement fan room. 

The exterior of the building is Bedford 
limestone; the interior is in general of 
pressed brick, the walls of the corridors 
and some of the offices being plastered. 
The long corridors between the recitation 
rooms are well lighted during the day 
through glass sash, which’ constitutes the 
upper portion of the partition walls. The 
woodwork is oak finished in dark green 
Flemish style, and the furniture, so far as 
possible, is early English oak, the whole 
with the brick or tinted walls giving an 
effect of harmony quite generally pleas- 
ing. 

The floors are of cement throughout 
the building, the baseboards in the plas- 
tered rooms and corridors being a com- 
bination marbolithic construction; the 
walls and partitions of the toilet rooms 
are pink Tennessee marble, and the stair- 
ways are of iron with non-slipping, com- 
position treads. 

Except the roof, which is wood covered 
with red tile, the entire building is fire- 
proof; and since the ceiling under the 
roof is of the same concrete steel con- 
struction as the floors—made so with a 
view of some time adding a story—little 
is to be feared from fire.. 

The heating is by a combination of 
direct and indirect steam radiation, warm, 
tempered or cold air being forced over the 
building by blowers installed by the Buf- 


falo Forge Company. No system of au- 
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tomatic regulation has been placed, but 
such a system may be put in. 

The lighting is by electricity, incan- 
descent clusters in the main offices and 
lecture rooms and arc lamps in the draw- 
ing-study-recitation rooms. A good many 
tests have been made to determine the 
best method of lighting; various reflectors 
and lamps have been tried, and further 
experiments are yet to be made before the 
most satisfactory light will be determined. 

One of the chief features of the build- 
ing is the furnishing, which gives each 
student a study desk and drawing table 
in a room in which, so far as possible, all 
his work is done. There is a recitation 
space with blackboards at one end of the 
room designed to comfortably accommo- 
date twenty-two men, this being the larg- 
est number deemed wise to include in one 
section. Chairs are provided for the reci- 
tation hour. For chemistry, physics and 
the like, the student must go to the labora- 
tory, but for all work requiring no lab- 
oratory demonstration, he may remain in 
the one room, and, during such periods 
as are not occupied by recitation or labora- 
tory practice, he may study at his desk. 
This feature has been much appreciated 
by many students. The building is open 
from a little after seven in the morning 
until ten o’clock at night, and there is 
scarcely an hour between these limits when 
there are not a number of men at work 
at desk or drawing table. 

Some little difficulty was feared in the 
matter of arranging sections of students 
so as to have the same men always in the 
same room, but it has been found that 
with a little care sections can be satis- 
factorily arranged. There is an occasional 
case when a student who is self-supporting 
finds it necessary to do some work with 
one section and some with another, but no 
serious inconvenience has as yet arisen 
with a freshman class of three sections and 
a sophomore class of two sections. 

The arrangement of the rooms will lend 
itself well to the experiment that is to be 
tried with the incoming class. One sec- 
tion of this class is to be started working 
as individuals, each being permitted to 
advance as rapidly as possible and to com- 
plete his course in such time as he mav 
find necessary. It is confidently expected 
that a number of the men in this section 
will complete the work in three years, 
It is also 
confidently expected that some men who 
would otherwise fail will be earricd suc- 
cessfully through the course. 

The result. of this experiment will be 
watched with much interest, not only here 


showing great economy of time. 
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in Iowa, but all over the country, since it 
surely means if successful a remodeling 
of our present methods of teaching. 

During the present summer the first of 
the laboratories planned for the space sur- 
rounded by the main building is to be 
erected. . This will be a steam laboratory, 
forty feet by eighty feet, built of brick, 
with saw-tooth roof construction. The 
plans for this structure are under way at 
the time of this writing.—Transit. 


Electric Generating Equipment 

for a Gold Mine. 

The application of electricity to the op- 
eration of gold mines has added, in no 
small degree, to the efficient production of 
the present day. The electric generating 
plant recently completed by the Palmer 
Mountain Tunnel and Power Company 
may be considered as a typical modern 
hydroelectric power installation for a 
gold mine. The power station is located 
on the Toats Coulee Creek, in the Palmer 
Mountains, near the town of Loomis, 
Washington, about twelve miles south of 
the international boundary line between 
the United States and British Columbia. 

The intake of the flume, which, with the 
gate, is constructed of heavy material, is 
located a little over one mile from the 
power station, and consists of a heavy con- 
crete pier abutting solid granite bedrock 
and anchored thereto, running out into 
the bed of the creek about fourteen feet. 
The mud sills are all six-inch by six-ineh 
material, six feet long laid crosswise of 
the grade, four fect apart from centre to 
centre. On these sills three stringers of 
three-inch by four-inch material, two 
fect apart, are placed for the entire length 
of the flume and over these ties the flume 
bottom is laid, consisting of four two- 
inch planks twelve inches in width, mak- 
ing the bottom four feet wide. For the 
support of the sides, uprights of three- 
inch by four-inch material are sct into 
the four-inch by four-inch ties, which are 
allowed to project outside of the bottom. 
The sides of the flume, one and one-half- 
inch planks, two feet high, are spiked to 
the uprights. On the top of the uprights 
across the flume is spiked a three-inch by 
four-inch cap, which binds this structure 
together. On the tangent everv other tic 
has been allowed to project two feet be- 
yond the bottom of the flume. From this 
projection to the upright, a brace is fitted 
in at an angle of forty-five degrees. On 
the curves this bracing is on every tie. 
thus making it impossible to rack the 
fluine at any point. On the top of the caps 
a cover has been laid, which also answers 
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the purpose of a floor, over which all the 
materials for the construction were run as 
the building progressed. About one-half 
of the sills are on bedrock, the balance 
being on earth. Those on the earth are 
the only part of the work subject to decay, 
and can be renewed at any time without 
disturbing the remaining portions. Very 
little trestling was necessary, and what 
has been constructed was built very sub- 
stantially. Culverts have been put in at 
all points where the least possible chance 
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twenty-seven inches it is gradually re- 
duced to twenty-four inches in diameter. 
The upper part is constructed of three-six- 
teenth-inch steel and the lower part one- 
quarter-inch steel. The seams are all 
double-riveted, while the turns are single- 
riveted, five-eighth-inch rivets being used 
throughout. It is made up in thirty-two- 
foot sections with steel flange joints 
bolted together. 

The power-house is thirty-six feet and 
constructed of concrete, with walls twelve 
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field type. The exciter is bolted to the 
shaft of the generator and also supplies 
electricity for lighting the power-house 
and the operator’s cottage. 

The transmission line running from the 
power-house to the mine is 11,554 feet 
in length. The poles, which are of tama- 
rack, are forty feet in length, and are set 
five feet in the ground. That portion of 
the pole which is under ground has been 
treated with a creosote asphaltum prep- 
aration for preservation against decay. 


PALMER MOUNTAIN TUNNEL AND Power Compr ANY, PALMER MOUNTAIN, OKOUAGON COUNTY, WASHINGTON. 


of damage from snow and water might 
occur. Overflow and safety gates are at 
convenient points, and three large sand 
boxes have been constructed to trap any 
grit that the water may carry during high 
water, thus insuring the turbine wheel 
against wear by sand cutting. The con- 
struction i 1s so well made throughout that 
there is no leakage whatever, which is 
very remarkable for a flume of this length. 

The penstock, which runs down the 
mountain side, connecting the flume with 
the turbine wheel, is 576.8 feet in length. 
Beginning at the top it is thirty-four 
Inches jn diameter and is gradually re- 
duced to twenty-seven inches. From 


inches and foundations twenty-four inches 
in thickness. The floor is of cement and 
the machinery foundations and tailrace, 
which extends twelve feet below the floor, 
are all of concrete. 

The turbine is of the Allis-Chalmers 
type, designed especially for this installa- 
tion. All of the turbine is above the floor 


‘of the power-house and the working parts 


are directly under the eye of the operator. 
The turbine has a working head of 365 
feet and runs at 600 revolutions per 
minute. 

Directly connected to the turbine is a 
450-kilowatt, 6,600-volt, three-phase, 
sixty-cycle generator, of the revolving 


750-Horse-PowER SELr-Con- 
TAINED FRANCIS SCROLL Case HIGH-PRESSURE TURBINE, WITH GOVERNOB MOUNTED ON CASING, DiIRECT-CONNECTED TO ALLIS-CHAL- 
MERS 400-KILOWATT ALTERNATING-CURRENT GENERATOR WITH EXCITER. 


The wire used is seven-strand aluminum 
cable mounted on Locke porcelain insula- 
tors. A secondary distributing circuit 
for which the electromotive force is re- 
duced by transformers to 110 volts is run 
from the mine to the town of Loomis. 
All of the business houses and many of 
the residences of this town are now using 
the current for arc and incandescent 


lamps. A modern 300-ton mill, equipped 
with automatic appliances throughout for 
quick and economical handling of the ores, 
will be installed in the near future. 

Both the hydraulic and the electric 
equipment of the plant were supplied by 
the AllisChalmers Company, of Mil- 
waukee. 
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THE SPOKANE & INLAND RAILWAY. 


SOME OF THE PRINCIPAL FEATURES, AND 
A BRIEF DESCRIPTION OF THE 
ELECTRICAL EQUIPMENT. 


Some months ago announcement was 
made of a new single-phase railway which 
was projected to run between Spokane, 
Wash., and several neighboring cities, and 
since that time the general plans of the 
system have been completed, contracts for 
the equipment let, and the construction 
work is now practically finished. As this 
road embodies a number of entirely new 
features in electric railway work, an out- 
line of some of its important characteris- 
tics will be of interest at this time. 

The railway was originally incor- 
porated under the name of the Spokane 
Interurban System with a capital of $3,- 
900,000, the incorporators being well- 
known local capitalists. The principal 
terminal of the road is Spokane, from 
which the line runs south through Waver- 
ly, Rosalie, Thornton and Colfax, which 
is the southern terminus at present, al- 
though the road has been surveyed and 
will be eventually extended to Penawawa, 
Wash., or Lewiston, Idaho. A branch 
leaves the main road approximately mid- 
way between Spokane and Colfax, and ex- 
tends to Palouse City. The Y-connected 
system between Spokane, Colfax and Pa- 
louse City is about 106 miles in length. 
The roadway and overhead construction 
has already been completed. 

In addition to its railway business the 
company proposes to transmit and dis- 
tribute electric current for lighting and 
power both in the city of Spokane and in 
the towns through which its lines pass. 
The country travereed by this road pro- 
duces large quantities of wheat and fruit 
and is not provided with any railroad 
transportation. This insures a large 
freight business for the new road, as the 
long wagon haul to the steam railroads 
will be avoided. For this reason the elec- 
tric road is receiving the hearty support 
of the farming interests along its route. 

There are three classes of service to be 
maintained—passenger, mail and express, 
and car-load freight; and after a careful 
consideration of the various systems had 
been made, the Westinghouse single-phase, 
alternating-current system was adopted. 
The cars of the Spokane & Inland enter 
Spokane over the tracks of the Spokane 
Traction Company, which operates a 600- 
volt direct-current svatem, and this re- 
quires the use of both direct and alter- 
nating current on the interurban cars. 

Power purchased from the Washington 
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Water Power Company is used for the 
operation of this road. It is delivered as 
4,000-volt, three-phase current of 7 ,200 
alternations to a frequency-changing 
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2,200-volt single-phase alternator of the 
revolving-field type, and a 7%50-horse- 
power, 550-volt direct-current generator 


which is to float on a storage battery, act- 


ED FOR OP- 

SPOKANE & INLAND ELECTRIC LOCOMOTIVE, WITH PANTAGRAPH ee D ie Gain 
= ERBATING ON 6,600-VOLT ALTERNATING-CUBRENT LINE; WHEEL geri 
FoR 700-VoLT ALTERNATING-CURRENT AND FOR DIRECT-CURREN : 


station about ten miles south of Spokane. 
This station will contain four motor- 
generator or frequency-changing sets, each 


\ 
ing alternately as a motor and as a gener- 
ator. These three machines will = 
mounted upon a single bed-plate and wil 


SPOKANE & INLAND ELECTRIC LOCOMOTIVES READY FOR SHIPMENT. 


of a normal rating of 1,000 kilowatts, 
consisting of a 1,000-horee-power, sixty- 
cycle, three-phase, 4,000-volt induction 
motor; a 1,000-kilowatt, twenty-five-cycle, 


be provided with ample bearings. There 
are three exciter sets for the alternators, 
each consisting of a seventy-five horse- 
power, three-phase, 4,000-volt induction 
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motor and a fifty-kilowatt direct-current 
generator. A twenty-panel switchboard, 
electrically-operated oil circuit-breakers, 
and lightning protective apparatus. com- 
plete the equipment of the frequency- 
changing station. 

The 2,200-volt, twenty-five-cycle cur- 
rent is stepped up to 45,000 volts by 
means of four 1,250-kilowatt, oil-insu- 
lated, water-cooled transformers, and at 
this pressure is transmitted to fifteen static 
transformer substations. Each substation 
is equipped with two 375-kilowatt trans- 
formers of the oil-insulated, self-cooling 
type which step down the current from 
45,000 volts to 6,600 volts, which is the 
trolley line voltage. The cars and loco- 
motives operate under three different po- 
tentials—6,600 volts alternating current 
in the country, 700 volts alternating cur- 
rent in the sm&ll towns, and 600 volts 
direct current in the city of Spokane. 

The trolley line is of the Westinghouse 
standard catenary construction with a No. 
000 wire carrying 6,600-volt alternating 
current. The high-tension transmission 
lines are No. 2 copper wires. 

The electrical equipment of both the 
passenger and the express cars is identical] 
and consists of four Westinghouse 100- 
horse-power, alternating-current railway 
motors per car, which will maintain a 
schedule speed of from thirty-five to forty 
miles per hour. The locomotives are 
equipped with the same type of motors 
but the latter are each of 150-horse-power 
capacity. Both the motor-cars and the 
locomotives are operated on the Westing- 
house multiple-unit control system. 

These locomotives are designed to 
handle a general car-load freight business 
and are capable of hauling seven standard 
freight cars fully loaded at about thirty 
miles per hour on a level track. They will 
operate on the 6,600-volt and 700-volt 
alternating-current lines and on the 600- 
volt direct-current line. Both pantagraph 
and wheel trolleys are used, as shown in 
the accompanying illustrations, the pan- 
tagraph trolley being for operation on the 
6,600-volt circuit and the wheel trolley for 
the 700-volt alternating and the 600-volt 
direct-current circuits. 

The cab of the locomotive serves to en- 
close the auxiliary apparatus and is con- 


structed entirely of steel. Its total weight | 


is forty-nine tons and its length over 
bumpers js twenty-nine feet. It has two 
swivel trucks with thirty-eight-inch driv- 
ing wheels, and two motors are mounted 
on each truck and are geared to the axles. 

Both straight and automatic air-brakes 
are used, the compressed air for which is 
supplied by two Westinghouse Air Brake 
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Company compressors, each driven by a 
five-horse-power Westinghouse single- 
phase motor. 

The motors are arranged in two groups, 
each group consisting of two motors con- 
nected permanently in series; so for the 


' purpose of control, these groups may be 


considered as single units in a two-motor 
equipment. Two auto-transformers are 
used in the locomotives and an automatic 
overload and no-voltage circuit-breaker is 
placed between the trolley and the trans- 
formers, which operates on either overload 
or no-voltage by breaking the current sup- 
ply to the control magnets, thus auto- 
matically opening all the switches. This 
circuit-breaker must always be closed by 
hand, and it will not stay closed unless 
the trolley is up and current is on the line. 

When the circuit-breaker is thrown in 
the circuit is completed through the auto- 
transformers to ground. A commutating 
switch is automatically shifted to the al- 
ternating-current position, and the small 
transformer furnishing current to the con- 
trol system is cut into circuit, leaving the 
locomotive ready to start. 

The unit switches are essentially similar 
to those used on direct-current systems. 
The contro] magnets are of the alterna- 
ting-current type wound for 200 volts and 
operate on about cight volts direct cur- 
rent, but in both cases will operate down 
to about one-half voltage. These magnets 
serve to admit air under heavy pressure 
to the cylinders which operate the unit 
switches. 

These switches are assembled into a 
compact unit known as a switch group 
and the group is protected by an irop 
case, in which it is mounted, from the 
severe exposure to which a locomotive or 
a street-car equipment is subjected. 

. Interlock contact blocks are provided 


which make it impossible for a switch to 


close or remain closed unless all the other 
switches operate according to their pre- 
determined cycle. This assures the proper 
order of switch operation. 

The alternating current for the opera- 
tion of the magnets by the master con- 
troller is obtained from the secondary of 
a small transformer which is connected to 
the 500-volt point of the main auto-trans- 
former. When operating on direct: cur- 
rent a resistance is placed in series with 
this auxiliary transformer across the 600- 
volt mains, and direct current is taken 
from a suitable tap on this resistance. 
This dispenses with the use of a storage 
battery for direct-current operation. 

The only mechanical operation in 
changing from alternating current to 
direct current is to change the trolleys; 
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the control is changed automatically by 
the commutating switch, which is a small 
pneumatically-operated drum for shift- 
ing the control circuits. This drum 1s 
operated by a magnet connected directly 
to a 200-volt tap on the main auto-trans- 
former and has no direct-current connec- | 
tion. The switch has one position for 
direct-current operation and another for 
alternating-current operation, and it can 
not be thrown to the alternating-current 
position unless alternating current is flow- 
ing through the magnet coil. If it should 
remain in the direct-current position no 
harm would be done. 

The reversing switch is similar to the 
commutating switch in its operation but 
is furnished with two magnets and air 
cylinders, one for each position. 

The preliminary order on this contract 
specifies fifteen passenger cars, six express 
cars and six locomotives. 


—— ee. 


Extension of Southern Power Com- 
pany’s System to Concord, N. C. 
The Southern Power Company now 

furnishes light to the city of Charlotte 

and also the power to operate a number of 
manufacturing plants there, among these 
being the Highland Park mill, two miles 
north of Charlotte. The town of Concord 
is only eighteen miles further on and lines 
are to be run to enable the company to 
operate there. The work on the survey 
will commence at once and it is expected 
that within eight months from this time 
many spindles in Concord will be turned 
by Catawba river power. Two thousand 
horse-power is needed for this purpose to 
begin with, and the Odell mills will need 

1,500 of that. It is understood that J. W. 

Cannon agrees to take this power also to 

operate some of his mills. 

Dr. W. Gill Wylie and Chief Engineer 
W. S. Lee, of the Southern Power Com- 
pany, were in Concord recently making 
contracts with presidents of factories and 
other plants to be operated by the 
Southern Power Company. Recently the 
Odell Manufacturing Company opened ne- 
gotiations with the power company, result- 
ing in the visit of Dr. Wylie, who 
virtually made a contract with the Odell 
Manufacturing Company to furnish the 
1,500 horse-power necessary to operate 
its mills. | 


Independent Telephone Officers 
Elected. 


The Vermont & New Hampshire In- 
dependent Telephone Association, at a 
recent meeting held at Woodsville, N. H., 
elected the following officers: president, 
H. W. Buchanan, Barton Landing; vice- 
president, O. E. Eaton, Woodsville, N. H.; 
secretary, G. W. Buzzel, St. Johnsbury; 
executive committee, H. W. Buchanan, 
O. E. Eaton, G. W. Buzzel, F. C. Gleason 
and D. L. McGuire. 
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SOME NOTES ON THB MECHANICAL 
EQUIPMENT OF COLLIERIES.’ . 


BY E. M. HANN. 


At the Bargoed colliery of the Powell 
Duffryn Stèam Coal Company the boiler 
power consists of sixteen Babcock boilers, 
180 horse-power rated, 1,826 square feet 
heating surface, each with its own super- 
heater, the steam pressure being 120 
pounds and the average superheat ninety 
degrees Fahrenheit. At an early stage, 
about 1898, it was decided to work all 
the smaller machinery on the surface by 
electricity, and a Marshall compound en- 
gine of 300 horse-power, with three 100- 
horse-power dynamos, were installed for 
the purpose, which supply at present about 
forty-one motors, ranging from one to 
fifty horse-power and aggregating 453 
horse-power. Latterly an alternating 
plant for larger work and for under- 
ground haulage and pumping has been in- 
stalled, of which some notes will be given 
further on. 

One disadvantage frequently found in 
colliery arrangements is noticeable here, 
namely, the distances to which steam has 
to be carried to the various engines, and 
the narrowness of the site in this instance 
considerably increased that bad feature. 
The introduction of electric power will 
greatly modify this, by enabling the ne- 
cessary power for subsidiary engines to be 
conveyed by wires instead of by pipes. In 
illustration of this the Powell Duffryn 
Steam Coal Company’s electric instal- 
lation at Aberdare has caused the removal 
of 2,830 yards of steam mains of all sizes, 
from twelve inches downward. 

On the subject of electrice winding, the 
author can not add much, but his view is 
that, in case of deep shafts and heavy 
loads, the difference in the economy of 
the engines can not repay the following 
disadvantages: either the size of the gen- 
erating sets required at a colliery must be 
greatly modify this, by enabling the ne- 
ing engine in the electrical equipment, or 
some storage or equalizing system must 
be introduced, which adds greatly to the 
capital cost and the complication of ma- 
chinery, and is itself a source of waste. 
Whereas 750-kilowatt sets might be very 
suitable for the hauling and other ma- 
chines if an electric winding engine be 
added; which runs up to 2,000 horse- 
power, it becomes’ necessary to have a 
3,000-kilowatt set and in duplicate unless 
the balance be introduced. 

The mode for unloading adopted for 


a d from a ay er read at the recent meeting 
5t A ulon ot” echanical Engineers ef Great 
Britain. 
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the Penalltau pits of the same company is 


. On generally similar lines to many others 


in use; the floors of the cage upon which 
the empty trams stand are raised from a 
horizontal to an inclined position by a 
compressed-air cylinder, the cage floors 
being similarly inclined when dropped 
upon the keps, star wheels being untrigged 
and letting out the full and arresting the 
empty trams. The upper of the two decks 
is the main pit-top level and the empties 
are dropped to the lower one by a balance 
lift, while the lower ones are brought up 
from it by a creeper chain driven by an 
electric motor. 

The more usual practice at collieries is 
to get the pit top at the same level as that 
at which the coal is tipped into the wagons, 
and in many instances very considerable 
expense has been incurred to accomplish 
this object. In this case it would have 
added very greatly to the cost of the en- 
gine houses and workshops and instead of 
doing so the pit-top level was fixed at the 
most economical level in first cost, and the 
trams containing coal and rubbish are 
taken up an incline of one in six, ninety 
feet in length, to the level convenient for 
the tipping and screening plant, the power 
being got from a ten-horse-power motor, 
geared down, and driving a slow-moving 
creeper-chain on to which the trams pass 
and are taken by it to the top level where 
they release themselves. 

It was considered advisable to delay the 
introduction of electricity on a large scale, 
until the colliery was more fully developed, 
and an air-compressor was provided to 
supply power below ground for haulage. 

Bargoed was chosen as the most suitable 
place for central engineering shops for this 
group of collieries and a fitting shop, 
smiths’ shop, foundry and pattern shop 
have been erected a quarter of a mile away 
from the colliery buildings. The various 
machinery at these shops is also driven by 
electricity derived from the continuous- 
current system already mentioned. 

In the new pits to be sunk at Penalltau, 
it is proposed to use electrical centrifugal 
pumps for dealing with the water during 
the sinking of the shafts. The pumps, 
which are to be employed raising the water 
from the shaft bottom, will be vertical, and 
will be suspended on steel-wire ropes run- 
ning from an electrical winch on the sur- 
face, the rising main being also carried on 
the same ropes, so that the whole can be 
raised or lowered as required. These 
pumps are to be capable of raising 35,000 
gallons per hour 120 yards high, and the 
motors, which are to be totally enclosed 
and watertight, will be cooled by the water 
being conveyed in pipes around the coils 
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of the motor. When the head gets exces- 
sive for these pumps, larger horizontal 
pumps will be fixed in the shafts, up to 
which sinking pumps will have to deliver 
the water. Should water persist down to 
the same horizon in the strata as at Bar- 
goed, the lift will be 700 yards and will be 
divided into two of 350 yards each, and 
permanent pumps placed at these levels. 

To minimize the effect of stoppages of 
any of the electric plant, this colliery is 
connected by a transmission line with the 
system supplying the company’s two col- 
lieries lying northward, that is, the Elliot 
colliery, one and three-quarters miles dis- 
tant, and New Tredegar, one and one- 
quarter miles north of Elliot colliery, 
where, at the Elliot collieries, there is 
a 750-kilowatt set generating at 3,000 
volts, fifty cycles, three-phase, and further, 
is provided with a motor generator of 300 
horse-power, capable of converting from 
alternate to continuous current or vice 
versa. At the Elliot pits there is also 
being erected an exhaust-steam-utilization 
plant, which will use the steam exhausted 
by the two large winding engines there, 
and a Rateau turbine and generator of 500 
kilowatts to run in parallel with the 750- 
kilowatt set. The electric power was put 
in particularly to reduce the requirements 
of compressed air, which were becoming. 
too heavy for the existing plant, and be- 
cause it could supply Bargoed temporarily 
until that place got its own gas-driven 
plant erected, and also as a permanent re- 
serve. Seven important underground 
haulages and some pumps are already at 
work from it, and more will be added as 
soon as the gas-driven generators are 
started, and the demand from Bargoed is 
relieved or the Rateau turbine started. 
There are two aerial ropeways in use, both 
very short; one is for the removal of the 
rubbish unavoidably raised from the mine 
and that washed out of the coal, which, 
for want of other space, has to be taken 
up the hillside, and the other is for trans- 
porting the coal from the washery to the 
coke ovens. 

As previously mentioned, there is an 
electric installation at the company’s Aber- 
dare group of collieries, which is on the 
same lines electrically, that is, 3,000 volts, 
fifty cycles, three-phase, and is centrally 
situated so as to supply seven collieries, 
with the probability of adding two more. 
This was mainly to replace old steam ma- 
chinery with long ranges of pipes and 
compressed-air power. A full account of 
it has been published in a paper by C. P. 
Sparks, which was read before the Institu- 
tion of Electrical Engineers, and the au- 
thor will therefore only say that for a 
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plant involving the removal of old machin- 
ery, and consequently a much larger ratio 
of capital to power than in a new installa- 
tion, it has yielded very satisfactory re- 
sults, though not by any means the phen- 
omenal savings frequently claimed for this 
mode of transmission. There are, how- 
ever, several important advantages which 
it is not possible to put into figures, such 
as these: the savings are far greater pro 
rala when the collieries are idle than when 
at work, and it removes one great restric- 
tion upon the location of any power that 
may be needed in the future. A colliery 
plant suffers from the same drawback ex- 
perienced in so many cases, the day load 
is greatly in excess of the night load ; ven- 
tilators do not assist this, and pumping is 
about the only thing on a large scale that 
is available. In the case of the Bargoed 
and Elliot collieries, where there are large 
quantities of water to be pumped, it is 
proposed to pump the whole of the water 
by night by means of centrifugal pumps 
` placed underground, which will greatly 
Improve the load-factor of the power sta- 
tion, 


The Cosmopolitanism of Science. 


| Science and commerce, which are closel y 
interrelated under modern conditions of 
Keen competition, both owe one feature of 
their development to our present state 
of civilization, namely, the broad cosmo- 
politan spirit which makes little of the 
accident of geographic position. In the 
British engineering world, says .the 
Engineering Times, of London, tle sum- 
mer of 1906 will be looked upon primarily 
as a “visitors? year.” Hardly have the 
guests—American, German, Italian and 
_ Swiss—of the Institution of Electrical 
Engineers completed their tour around 
our factories and electricity supply sta- 
tions when their place has been taken by 
the guests of the Iron and Steel Institute 
—the American Institute of Mining En- 
sinecrs. Civic and social festivities in 
London alternated with international dis- 
cussions in the lecture theatre of the Insti- 
tution of Civil Engineers. We say inter- 
national, for in addition to the American 
delegates, the leading continental metal- 
lurgists are members of the Iron and Steel 
Institute, and papers were contributed by 
Messrs, F. Osmond and G. Cartaud, of 
Paris ; by Monsieur Ph. Bonvillian, also 
of Paris; by Herr K. Reinhardt, of Dort- 
mund, and by Professor H. Hubert, of 

lège. 

As compared with the noted conferences 
and councils of medieval Europe, such 
meetings as these are of striking interest. 
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Previously, international gatherings were 
either those of diplomats’ negotiating 
treaties and apportioning kingdoms, or 
of prelates settling dogmatic questions of 
faith. The merchants’ and other mediæ- 
val guilds had quite enough to do in pro- 
pitiating their local rulers. Trade secrets, 
moreover, were closely guarded. The 
isolated scientist, primarily an alchemist, 
did indeed migrate from land to land. 
Not, however, for the purpose of frank 
interchanges of views and discussions of 
methods with his rivals (for jealousy ex- 
ceeded knowledge), but for the purpose 
of securing the favor of princes and the 
gold which his blind gropings in chemistry 
did not provide. 

But iron has superseded gold in its 
value to the race, and its transformations, 
when alloyed in certain proportions with 
other metals, and subjected to certain 
heat treatments, surpass in value all that 
the old alchemist could hope to obtain. 
Indeed, were the transmutation of gold 
from commoner metals an assured fact 
to-morrow, it would, after a period of 
financial upheaval, merely result in the 
selection of another token for exchange 
purposes. 

The spirit of the alchemist rested for 
many years upon the workers in other 
metals. Mr. Hadfield, in his presidential 
address last year to the Iron and Steel 
Institute, pointed out that a writer in 
1557 spoke of the heating and quenching 
of steel “three or four times in equal 
parts of extract of radishes and water 
which had contained earth worms.” 
With such views solemnly put on paper 
only 350 years ago, it is indubitable that 


a number of secret and special processes 


of various localities were attributed to 
jugglery of the extract of radishes and 
earth worms order, while the reason for 
special repute often lay in some then un- 
known particular constituent of the one 
used. 

We have not the space for a lengthy 
disquisition upon changes of mental at- 
titude to scientific problems, but would 
note in passing that the domain of law rul- 
ing through every sphere of nature and of 
manufacturing art, mystic Incantation 
and haphazard quackery have disappeared. 
In their place rests the insatiable desire 
to ascertain the laws governing every 
phenomena within our acquaintance. No- 
body believes in secret processes, for there 
are none of a chemical and few of a 
physical character which would prevent 
the production of a similar product by an 
intelligent. firm, none of whose stuff had 
the slightest inkling of their rivals’ 
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methods. Everything is a matter of law, 
and the answer from a scientist that such 
and such a method is insoluble in our 
present state of knowledge merely means 
that our known laws and proved hypoth- 
eses do not fit the case, and that by experi- 
ment other hypotheses will be advanced 
and, if not disproved, be accepted as laws. 

Confronted by such immense problems, 
the first step has been for individual 
workers in different countries to band 
together for concerted study. The second 
step has been for international coopera- 
tion, for the problems are too many for 
any one tribe of the human race. 

We commenced by saying that science 
and commerce were both sharers in a 
spirit of cosmopolitanism—commerce, 
because of the interchanges necessary in 
the barter which exchanges manufactures 
for foodstuffs, clothing and luxuries; and 
science, because of the necessity of con- 
certed work in endeavoring to express 
phenomena in terms of the appalling 
number of unknown laws confronting it. 

-oim 
A 50,000-Volt Transmission for 
Seville. 

A scheme which is in progress for sup- 
plying the town of Seville from a genera- 
ting station at El Carchado, about eighty 


_miles from the town, by means of a three- 


phase transmission at 50,000 volts, is de- 
scribed in a European contemporary. 
Three 1,500 horse-power turbines, running 
at 100 revolutions per minute, will form 
the first instalment of generating plant, 
and these will drive alternators, generating 
at 5,000 volts forty cycles. In order to step 
up to the line voltage, seven single-phase 
600-kilovolt ampere transformers will be 
provided (one as spare), and another 
group of transformers in the substation at 
Seville will reduce the pressure to 3,500 
volts. The work is being carried out by 
the Spanish Oerlikon Company. 
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Submarine Telephone Tests. 


A dispatch from Berlin, Germany, 
dated August 9, states that experiments 
began on that date at Lake Constance 
with a submarine telephone cable con- 
structed under Professor Pupin’s system. 
The cable connects Friederichshafen on 
the north shore of the lake in Wurtenburg, 
and Romanshorn on the opposite southern 
shore in Switzerland, about seven miles 
distant, the cable reaching a maximum 
depth of 820 feet. The cable was laid 
by the Siemens & Halske Company for 
the Bavaria, Wurtenburg and Swiss tele- 
graph departments. 
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Electrochemical Papers Before the 
American Chemical Society. 

At the recent meeting of the American 
Chemical Society, held at Cornell Uni- 
versity, Ithaca, N. Y., several papers on 
electrochemical topics were read. They 
are noted below. 

“The Electrical Conductivity of Solu- 
tions of the Alcohols in Liquid Hydro- 
bromic Acids.” KE. H. Archibald. The 
conductivities of solutions of some four- 
teen of the alcohol bodies have been meas- 
ured quantitatively over a considerable 
range of dilution. The molecular conduc- 
tivity in nearly all cases increases rapidly 
with the concentration. As far as these 


investigations have extended, those bodies . 


which dissolve conduct the electric cur- 
rent. 

~ “The Electrical Conductivity of Solu- 
tions of the Organic Acids in Liquid 
Hydrobromie and Hydrochloric “Acids.” 
E. H. Archibald. As far as can be ascer- 
tained, those acids which dissolve to any 
extent give solutions which will conduct. 
The hydrochloric ‘acid solutions have by 
far the greater conducting power.. The 
molecular conductivity for both solvents, 
except in a few cases for the very dilute 
solutions, increases with the concentration. 
“The Electrode Capacity of Iron and 
its Bearing on Passivity.” C. McC. Gor- 
don and Friend E. Clark. The most 
commonly accepted explanation of the pas- 
sivity of iron is that it is due to a very 
thin oxide sheet, the passive iron acting 
as an electric condenser; the conducting 
iron and the conducting. solution. being 
separated by insulating. oxide, similar to 
films on alifminum anodes. Measurements 
of this capacity—comparing it on the 
Wheatstone bridge with a metallic con- 
denser of known capacity—have been 
made for iron electrodes,in various solu- 
tions,. with the following. results: . (1) 
Passive iron (electrodes) acts as.if covered 
with a sheet of oxide, as is evidenced by 
the following facts: (a) .The electrodes 
have a capacity easily measured while 
active electrodes (that is, iron in dilute 
nitric acid or freshly deposited electro- 
lytic iron) show no signs of such capaci- 
ties. (b) The capacity values are about 
of the same order of magnitude as those of 
aluminum, where we certainly know there 
is such capacity. (c) Electrodes oxidized 
in a Bunsen burner flame give a similar 
capacity. The oxidized sheet, so formed, 
appears to be five or six times as thick 
as that of the electrodes made passive by 
the concentrated nitric acid. It is notably 
different, too, in that it has a small resist- 
ance, It acts like a leaky condenser, or 
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a condenser in parallel with a resistance. 
(2) Iron transferred from the air to neu- 
tral solutions behaves qualitatively exactly 
like iron oxidized in the flame. Its ca- 
pacity, however, is somewhat larger than 
that of the passive iron, indicating a thin 
film or sheet. The resistance of this shect 
is relatively smaller, due, probably, to 
small holes or crevasses in the sheet. 
“The Electrical Conductivity of Tung- 
state Solutions.” Roger Clark Wells. A 
study of the conductivity of various tung- 
states showed that in the case of sodium 
metatungstate and ammonium paratung- 
state a partial transposition begins to take 
place as soon as those salts are dissolved 
in water. Although the rate of this trans- 
formation is very slow at twenty-five de- 
grees centigrade, it increases rapidly with 
rising temperature. This fact will un- 
doubtedly explain the queer solubility de- 
terminations which several investigators 
have found for these salts without con- 


sidering the time factor. 


Greenock, Scotland, Electricity 
Works Extensions. 


-The municipal electric power system of 


Greenock, Scotland, possesses some in- 


terest since this town was one of the first 


to install such a plant. As far back as 
1883 a provisional order was obtained by 
the municipality with a supply of elec- 
tricity within a small area. Greenock pos- 
sessing the questionable distinction of 
being the wettest town in Great Britain, 
it was but natural that the town council 
of that territory should have turned its 
attention to water power, and the first 
installation, which was erected the latter 
part of the year mentioned, consisted of a 
140-horse-power water turbine driving 
four generators of the old Gramme ring 
type. A few public. lamps were installed, 


in order to show the possibilities of the 


new illuminant, but the only important 
customer appears to have been a neigh- 
boring sugar refiner. The supply pressure 
was 100 volts, and, as there were no other 
large consumers near the station, the cost 
of distribution was prohibitive. After a 
considerable amount of money had been 
spent the station was shut down. The 
matter was not taken up again until 1897, 
when the company proposed appealing for 
powers to supply electricity. The council 
was, therefore, obliged either to hand over 
its powers to the new company, or to re- 
start the work itself. The latter plan was 
adopted, and plans for a station to cost 
$165,000 were drawn up. The station was 
built and equipped and the supply of cur- 
rent restarted in the fall of 1899. The 
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equipment at this time consisted of three 
steam dynamos with a total output of 
400 kilowatts and a storage battery. Sup- 
ply mains were laid on the solid system. 
At this time the British Electric Traction 
Company; acquired interest in the old 
horse-car svstem and applied for a renewal 
of the lease which was about to expire. 
This was done on condition that the 
energy necessary for working the tram- 
ways should be purchased from the cor- 
poration, the minimum guarantee being 
500,000 kilowatt-hours per annum at the 
rate of three cents per kilowatt-hour. In 
1901 two additional generating sets were 
installed to meet the demands of the tram- 
way company. A further addition to the 
plant was soon made in the form of a 300- 
kilowatt generator. In 1903 a contro- 
versy arose between the corporation and 
the tramway company regarding the price 
to be paid for energy in excess of the 
guarantced amount. The arbiter, a law- 
ver, reduced the price of the excess energy 
to one and one-half cents, bringing down 
the average of the whole supply to two 
cents per kilowatt-hour. The immediate 
result was a serious deficit in the finan- 
cial returns of the undertaking, as the 
award was retrospective. To meet the 
new conditions, prices were reduced for 
both lighting and power purposes, a con- 
densing plant was installed and a sys- 
tem of free wiring and hiring out of 
motors was begun to encourage and popu- 


larize the use of electricity. The result 
was the brisk demand for power from the 
local ship-builders and engineers, and the 
lighting business made steady headway, 
with the result that the output of the 
station doubled itself in a short time. The 
motors installed rose from 670 horse-power 
at the end of 1903 to 3,100 horse-power 
in 1905. The equivalent number of eight- 
candle-power lamps jumped from 42,000 
to 85,000 during the same period. Not- 
withstanding the reduced prices, the plant 
showed a surplus of $8,000 last year. The 
plant at present consists of two 400-kilo- 
watt, two 300-kilowatt and two 150-kilo- 
watt steam dynamos. There are one 200- 
kilowatt and one 100-kilowatt steam bal- 
ancers, bringing the total rating of the 
plant up to 2,000 kilowatts. In addition 
to the above, there are two batteries, one 
for lighting with a normal rating of 400- 
kilowatt-hours, and one for the railway 
system having a rating of 450 kilowatt- 
hours. Although at the time the latter 
was installed the traction allowed was only 
about three-eighths of the total output 
of the station, the result of putting the 
battery into service was to bring down the 
coal consumption from six and one-quarter 
to five pounds per kilowatt-hour gener- 
ated. The average traction load was 
about 360 amperes and the maximum 
1.000 kilowatts—Flectrical Review (Lon- 
don), August 3. 


b ae 


ews a > 
Tg Se e 


August 25, 1906 


Electrical Patents. 


Charles E. Scribner, Jericho, Vt., has 
obtained a patent (828,061, August 7). 
for an improved telephone exchange sys- 
tem, which he has assigned to the Western 
Electric Company, of Chicago, Ill. This 
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by the operator, a device is interposed 
between them which is adapted to permit 
the passage of telephonic voice currents, 
but to bar signaling currents, so that 
while the subscribers of the connected 
lines may converse with one another they 
are not able to signal each other. The 


TELEPHONE EXCHANGE SYSTEM (SCRIBNER). 


invention relates to a telephone exchange 
system, and has for its object to provide 
an improved . system, wherein telephone 
lines on which toll is to be charged for 
each use may be interconnected or con- 
nected with lines of other types and the 
subscriber of one of the connected lines 
prevented from signaling the subscriber 
of the other line without the intervention 
of the central operator, so that the opera- 
tor may keep an accurate check or super- 
vision on the number of conversations 
which any line may have with another. 
In a telephone exchange system em- 
bodying the invention, a telephone line 
extends from a number of substations to a 
central office, a call indicator being 
associated with the line at the central 
office. At each of the substations of the 
line is provided signaling mechanism 
adapted to signal any one of the other sub- 
stations of the line without affecting the 
central office call indicator and a device 
18 also provided at each station adapted to 
cooperate with the signaling mechanism 
thereat to actuate the call indicator at the 
central office without disturbing or signal- 
ing the other substations on the line. 
Another telephone line extends from one 
or more substations to the central office, 
and the operator is provided with means 
for connecting the lines together for con- 
versation. When the lines are connected 


operator is provided with means for ap- 
plying ringing current directly to either 
line, and after a conversation is finished 
between the two connected lines a sub- 
scriber of one line can not signal a sub- 
scriber on the other line and obtain an- 
other conversation without the interven- 
tion of the central office operator, who is 
thus enabled to keep an accurate check 
on all conversations for the purpose of 
charging toll. 

Isidor Kitsee, Philadelphia, Pa., has 
obtained a patent (827,916, August 7) 
for an improved submarine telegraph sys- 
tem. This invention relates to an im- 
provement in submarine telegraphy; but 
it is also applicable to long-distance teleg- 
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raphy on land. The object of the inven- 
tion is to supply the submarine cable 
with a device with the aid of which 
sounders or other electromagnetic de- 
vices may be actuated, and incidentally 
thereby to increase the receiving capacity 


SUBMARINE TELEGRAPHY (KITSEE). 
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of the cable. The invention consists of 
means to relay a telegraphic receiving - 
device, embracing the receiving device 
proper, a mechanical relay provided with 
contacting means, adapted to move in 
unison with the movable part of the re- 
ceiving device, a local’ circuit containing 
one coil of a translating device, a second 
local circuit containing th2 second coil of 
the translating device, a shunt for one of 
these coils, one terminal of the shunt 
connected electrically with part of the re- 
ceiving device, the second terminal con- 
nected with part of the relaying de- 
vice, and means whereby through the con- 
tact of part of the receiving device with 
part of the relaying device, the shunt- 
circuit is closed. 

An improved process of electric weld- 
ing has been invented by Laurence S. 
Lachman, New York, N. Y. (828,033, 
August 7). The invention relates to an 
improved process of electric welding for 
welding two sheets of metal together. 
The invention may be applied to the con- 
struction of pulleys, wheels, sheaves, pul- 
ley frames, and other structures whereby 
parts may be securely united to each othe: 
without the use of rivets, bolts, keys and 
without interlocking connections. The 
invention consists of a process of clectri- 
cally welding one piece of sheet metal to 


METHOD OF ELECTRICAL WELDING. 


another, and which consists in providing 
projecting portions upon one of the sheets 
of metal and depressed portions on the 
other of the sheets of metal, placing one 
sheet of metal upon the other with the 
projecting portions of one in contact with 
the depressed portions of the other, pass- 
ing a current of electricity through the 
sheets of metal and through the coopera- 
ting projections and depressions, therehy 
fusing the portions, and simultaneously 
forcing the two sheets of metal together 
to securely weld one to ‘the other. 
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Magnetic Testing for Faults and Gas Bubbles 
in Iron. 

A simple method of testing sheet iron 
for faults and air bubbles is described by 
Herr L. Kann. This consists in making 
use of the change in permeability of the 
material produced by such a fault. The 
iron 1s passed over the poles of an electro- 
magnet and a small test coil is placed 
either on the tip of the magnet poles or 
on the other side of the sheet of iron. In 
the first instance, a fault passing over 
the poles changed the leakage lines by al- 
ternating the permeability of the magnetic 
circuit. With the latter arrangement, a 
similar action takes place, changing the 
number of magnetic lines which pass 
through the sheet and into the test coil. 
This change in. permeability sets up a 
secondary current in the test coil, thus 
producing a galvanometer deflection.— 
‘Translated and abstracted from Physi- 
kalische Zeitschrift (Leipzig), August 1. 

A 
Oils for High-Tension Switches. 

Some extended tests of oils used for 
high-tension oi] break-switches have been 
made by J. H. Bolam. He here describes 
his method and gives some of the results. 
The requisites of a good oil for such use 
are as follows: It should have a high in- 
sulation resistance; it should be capable 
of quickly extinguishing the arc; it should 
be free from acids or other compounds 
liable to corrode the switches; it should 
not gum; it should be as fluid as is con- 
sistent with a quick extinguishing of the 
arc; it should have a high flash point, 
and it should be transparent. The method 
of testing consisted in determining the 
breakdown point of thin layers of oil be- 
tween small terminals. An alternator was 
used for this purpose, the necessary high 
potential being secured by a step-up trans- 
former and the regulation being effected 
by first lowering the potential to a fairly 
low value so that a convenient amount of 
resistance might be employed. Nearly all 
oils are good insulators when pure, but 
the action of the arc alters the aspect, for 
some of them are decomposed. Castor oil 
has a high insulating value, but does not 
extinguish the are. The oils used for 
switch work are generally mineral or 
resin oil, but the latter has fallen into 
disfavor recently. The insulation proper- 
ties of the two oils are similar, the resin 
oil being possibly slightly the better. As 
a general thing, a mineral oi] should be 
used, because in the preparation of vege- 
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table and animal oils chemicals must be 
used which are apt to leave undesirable 
materials in the oil. Tests show that the 
highest insulation resistance was given by 
a resin oil. Then followed several mineral 
oils, the one having the lowest flash point 
being the best. An ordinary mineral en- 
gine oil gave fairly good results, the 
breakdown voltage being 18,000 for a 
spark-gap one-sixth of an inch. The resin 
oil, with the same spark-gap, required a 
breakdown voltage of 32,000. This resin 
oil was in every way the most satisfactory 
of all the oils tested.—.Abstracted from the 
Electrician (London), August 3. 
a 
The Positive Charge Carried by thea 
Particles. 

It was suggested some time ago by F. 
Soddy that the a particle was initially un- 
charged on expulsion and that it gained 
its charge subsequently by collision with 
atoms in its path. This suggestion is 
based on the work of Bragg, who showed 
that the a particle passes through rather 
than collides with the atoms of solid or 
gaseous matter in its path, and that 
whether uncharged or not initially, it 
must equally with the atom struck be- 
come charged positively after the en- 
counter by the detachment of a negative 
electron. Recently, P. Ewers, employing 
for this purpose polonium, attempted to 
put the idea to an experimental test, but 
with negative results. Bragg, however, 
pointed out that Ewers’ experiments did 
not settle the question, and he evidently 
believes that it can not be settled experi- 
mentally. The requisite conditions to be 
fulfilled for a positive result are held to 
be so rigorous that no one could be cer- 
tain that they had been fulfilled, and it is 
impossible to disprove the view by a nega- 
tive result. But it is obvious that a posi- 
tive result would settle the question, and 
the author has made a number of experi- 
ments in the endeavor to obtain such a 
result. After a long experience of nega- 
tive results, one at last seemed to give an 
indication of a positive result. The con- 
ditions under which this had been con- 
ducted were carefully examined, and the 
experiment was finally conducted in such 
a way as to give definite positive results. 
The method of the experiment consisted 
in allowing the a particles upon expulsion 
to pass through a capillary tube. This 
tube and the tube containing the radio- 
active matter were highly exhausted so as 
to give a fairly long path of travel before 


a collision took place. A magnetic field 
set up across the capillary tube would then 
cause the particles to be deflected and to 
collide with the tube if they carried a 
charge. If, on the other hand, they were 
uncharged, the path of the discharge 
would remain unchanged whether the 
field were present or not. Another requi- 
site was that the film over which the 
particles were expelled should not be more 
than one molecule thick. The experiment 
consisted in arranging the apparatus so 
that the rays were completely deviated by 
the magnetic field when charged, but 
passed through the tube unaffected when 
a high vacuum was secured. It was 
noticed that during the tests, the inner 
walls of the tube darkened, due it was 
thought to the collision of a particles. 
The radioactive material used was radium 
C. The author believes that there is no 
doubt that the a particle emerges un- 
charged. If so, it would appear that the 
influence of electricity in radioactive 
change and its importance generally in 
its relation to matter could be over- 
estimated. — Abstracted from Nature 
(London), August 2. 
a 

Propulsion of Vessels by Irreversible Engines. 

A novel scheme for propelling vessels 
due to Monsieur C, Del Proposto is dis- 
cussed at some length here by Monsieur 
A. Lecointe. In brief the plan con- 
templates using Diesel engines, connected 
to the propeller shaft by a clutch. The 
engine shaft, in addition, contains a 
dynamo, while on the propeller shaft 
there is a motor, having a normal rating 
of about one-half that of the engine. The 
object of this arrangement is to give the 
engineer control over the speed of the 
propeller and over the direction of rota- 
tion, thus enabling him to manceuvre the 
vessel, For steady running, after the pro- 
peller has been brought up to full speed, 
the coupling is thrown in gear and the 
electrical connections opened, the engine 
driving the propeller directly. Besides the 
advantages, mentioned above, gained 
through the use of the electric drive, 
this plan also makes it possible to put 
the control of the driving mechanism in 
the hands of the steersman. The advan- 
tages of the drive are given as follows: 
a number of propeller shafts may be 
adopted, power to any one of which may 
he supplied from any generator. Each 
propeller is under individual control, 
making manœuvres rapid and even possi- 
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ble should the rudder be disabled. The 
motors may be controlled from any part 
of the vessel. An important question 1s 
whether Diesel engines can be constructed 
of sufficient power for large vessels. At 
the present time engines of this type, 
having four cylinders each rated at 250 
horse-power, have been constructed. This 
gives 1,000 horse-power per engine, and 
by using three propellers we obtain 3,000 
horse-power. Attaching two engines to 
each propeller shaft, this figure is doubled. 
By operating the engines on the two- 
evcle, instead of four-cycle, principle, and 
by making them double-acting, each en- 
gine may be rated at 3,000 horse-power, 
thus making 18,000 horse-power available 
for a triple-screw equipment. The article 
then goes on to discuss several installa- 
tions of this system, one on the steamer 
Sarinat and one on the Barndale. The 
former has two propellers, two engines 
rated at 180 horse-power each, two dyna- 
mos rated at 125 kilowatts and two motors 
rated at 112 kilowatts each. The latter 
vessel has three propellers and three driv- 
ing sets. The engines are rated at 120 
horse-power, the dynamos at eighty-seven 
kilowatts and the motors at seventy-five 
kilowatts.—A bstracted from the Bulletin 
Société Belge d’Electriciens (Brussels), 
July. 
A 
The Nature and Origin of Volcanic Heat. 


The hypothesis that the interior of the 
earth, while in the main solid, has cavities 
containing melted matter which occasion- 
ally is forced out in the form of eruptive 
outbursts, does not seem probable to Dr. 
Elihu Thomson, and the hypothesis of a 
molten or more or less fluid interior of the 
earth has practically been abandoned. 
Nor does the recently proposed theory 
which attributes the energy causing vol- 
canic outbreaks to radium satisfy Dr. 
Thomson. He holds there is no need of 
recourse to an assumption of the existence 
of large localized bodies and radium min- 
erals to explain such action. To say the 
least, such an assumed store of this rare 
element ig improbable. The idea which he 
advances here seeks the expansion of vol- 
canic action in the great and unequal 
pressure brought to bear at certain points. 
Primarily, it will be admitted that any 
substance, gas, liquid or solid, upon which 
work is done acquires heat in proportion 
to the energy expended upon it, which 
heat, if prevented from escaping, at once 
results in an increase of temperature of 
the substance, If air at ordinary tempera- 
ture under high pressure escapes through 
a tortuous or frictional passage, sur- 
rounded by a good heat non-conductor, it 
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emerges hot. The higher the pressure and 
the greater the friction met in the pass- 
age, the greater the increase. If liquid 
be substituted for the air, the general re- 
sult is the same, and the liquid may be 
made to boil upon its escape. If a some- 
what plastic solid like hard pitch be sub- 
jected to the process, the energy required 
will be greatly increased, or the pressure 
required to force it through the tortuous 
passage of some length would be great. 
It may emerge hot and melted if the con- 
ditions be properly selected. If now we 
assume that any solid be subjected to a 
pressure such as to cause it to flow in a 
tortuous or restricted channel, it will, in 
so moving, rise in temperature and con- 
tinue to rise until it has reached a degree 
of fluidity such as to lessen or practically 
to stop the absorption of energy in the 
moving mass, or until it escapes from the 
passage through which it is being im- 
pelled. The idea thus outlined may now 
be applied as an expansion of volcanic 
phenomena. For example, a hot water 
spring may be the result of the water hav- 
ing been forced by high pressure to trav- 
erse somewhat porous rock, or to pass 
through narrow but long fissures in which 
it is churned for a long time before escap- 
ing. In like manner, any rock mass 
which, subjected to very high pressure, 
begins to flow must become heated. If 
its distance of traverse be great enough 
in a restricted fissure or channel, it must 
melt or even become so heated as partially 
to vaporize when the pressure is relieved. 
Let it be admitted that the flexures taking 
place in the earth’s crust, or in the outer 
portions of its crust, may bring to bear 
upon deep-seated, and perhaps already 
heated, solid rock masses a_ sufficient 
pressure to cause thém to readjust their 
positions, and the condition demanded by 
this theory is present.—Abstracted from 
Science (New York), August 10. 
A 
Wood Preservation. 

The increasing necessity for adopting 
some method of preserving wood is em- 
phasized here by Bohumil Shimek. The 
rapid exhaustion of our forests is making 
this matter imperative, and although 
something may be done by proper cutting 
and seasoning, special treatment of the 
wood prolongs its life considerably. 
Whether special methods of preservation 
are employed or not, the wood should be 
well seasoned. To this end, if kiln-drying 
is impossible, the wood should be cut in 
the fall in order that it may have a longer 
time to dry slowly in the colder part of 
the vear. If kiln-drying is practised, the 
wood mav be cut at any season of the year. 
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There is some advantage in using wood 
which has been rafted, or allowed to re- 
main in water for some time, as this treat- 
ment dissolves out certain of the soluble 
organic materials. As a result, fungi find 
less available food material. The same 
result is secured by first steaming the 
wood. For railway ties, the steaming may 
be done in the open air without shelter. 


- They should be piled in a place well 


drained and exposed to winds rather than 
the sun, and not more than two ties should 
come in contact with the ground. In pil- 
ing, ample space should be left between 
the ties for ventilation. Hewn ties have 
smoother surfaces than sawn ties, and are, 
therefore, better. Charring and coating 
with paint or tar have some merit. The 
latter methods are effective only when 
they wholly exclude air. They are scarcely 
to be considered as methods of drying ties. 
The various preserving materials now used 
are given, and this is followed by a de- 
scription of the methods and apparatus 
employed at the Alamogordo (New Mexi- 
co) Timber Preserving Plant. The plant 
is located in a territory in which practi- 
cally only coniferous wood is available. 
The method employed is the Wellhouse 
zinc-tannin process, but the plant is also 
used for simple Burnettizing, in which 
only zine chloride is used. The impreg- 
nating fluids are stored in large tanks 
from which they are drawn and to which 
they are returned by means of pumps. 
There are two retorts, each 106 feet long, 
having a capacity of 546 eight-foot six 
by eight-inch ties. The ties are placed on 
steel cars and run into the retort in which 
they are steamed under pressure of twenty 
pounds for four or five hours. A vacuum 
of twenty-two inches is then created, and 
a four per cent solution of zine chloride 
is introduced under 100 pounds pressure 
for four hours. ‘The amount of pure 
chloride consumed per cubic foot of wood 
varies for the material here employed 
from 0.29 to 0.33 pound. The chloride 
is then followed by tannin, of which a 
sixth of a pound per cubic foot is em- 
ployed for about one and one-half hours, 
and this in turn is followed by a one-half 
per cent solution of glue. The entire run 
consumes from eleven to eleven and one- 
half hours. If green wood be used, the 
time required for steaming and impreg- 
nation must be extended from one to one 
and one-half hours each. The process 
darkens the tics somewhat. After the 
treatment, the ties should again be 
thoroughly seasoned for several months be- 
fore they are used.—Abstracted from the . 
“Transit,” State University of Iowa, Iowa 
City. 
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THE WINNING OF POWER BUSINESS. 


BY S. M. KENNEDY. 


It would seem as if there were now no 
excuse for the existence of an electric 
company, if its object is to sell light only. 
It is probably true that there are scores 
of such companies operating al] over the 
United States, but, after all, they are only 
existing. If they sell light cnly, they have 
no day load. If they have no day load, 
then they are not getting proper returns 
out of their investments—-for day load 
is the “velvet” of the central station busi- 
ness. The “peak” of lighting load makes 
a profitable day load possible, because it 
means that there is so much installation 
ready for use at any time. And here it 
may be noted that it is a poor rule that 
does not work both ways. For the profit- 
able day load makes it possible to sell the 
lighting current at lower rates. And low 
lighting rates mean long-hour load, in- 
creased consumption, and less liability of 
competition. 

But I can imagine the remarks of some 
central station managers who are opera- 
ting in smaller cities and towns: “It is all 
very well for you to talk about day load, 
but there is no power business here.” 
Well, in answer I would ask: “How do you 
know? Have you investigated the possi- 
bilities ?” 

There is one important difference be- 
tween selling light and selling power. A 
certain amount of lighting business will 
come without asking. But, it may be ac- 
cepted as an axiom that power business 
does not come; it must be sought. It must 
be sought ; not carelessly, but intelligently ; 
not irregularly, but systematically; not 
spasmodically, but persistently. 

But, still we can hear doubtful ones 
cry: “Where shall we seck?” Well, let us 
take a look over your city. Let us ride 
together through its streets and, maybe, 
we will see where they are using some 
kinds of power now, and would probably 
use yours, if you would iet them know 
they could have it. 

Here is a machine shop. What is the 
matter with trying a motor in place of 
that evil-smelling gas engine. No, not one 
motor, but a number of small ones, on 
lathes, saws, blowers, drills, hoists, weld- 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. | 


ing machines, ete.; and why not electricity 
for the soldering irons and brazers ? 

There is a printing establishment. Those 
presses need motors more than anything 
else. Electricity is the only power for 
such work. 

How about that planing mill? Just 
look at the reckless waste of power in that 
shafting and belting. Ever talk to the 
owner? Just once! Well, go at him again. 
He ‘wants your energy worse than he 
knows—just because some one has not told 
him how much he would save in time 
and money. ` 

That ice factory and cold storage plant 
were made for electric power, if anything 
ever was. You say you never thought of 
them! Well, give that concern some ab- 
sent treatment, and then go after them 
with hammer and tongs. Why, with one 
or two motors in that place, the owner 
could leave his plant and forget it. It 
could run itself most of the day. But not 
so with the steam engine. 

By the way, there is a church. No 
motor on the organ blower. No fan for 


You Are A Power User! 


Do you know what your power 


costs you? 


TWO 
WAYS 


Probably not, if yoy use a steam 
or a gasoline engine. 

Do you know what it coste to 
feed your engine? 

Fuel? Oil? Waste? Repairs? 

You have an engineer? 

What does he cost? 
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But why recite a long list of instances. 
It really does not matter where you inves- 
tigate in your city or town—1in every nook 
and corner, in every store, factory, office, 
hotel and dwelling—there is a place for 
day power, and a real desire for it, only 
most people don’t know they have the 
desire until you show them how it can be 
created and satisfied at the same time. 
Then they will tell you that they have 
always wanted just such a thing as the 
electric motor. 

We have stated that power business 
must be sought, and it would appear as 
if this condition will always exist. But 
as your power business increases in im- 
portance and volume, the new business 
will not require to be coaxed as hard as 
in the early stages of its growth. Regard- 
ing the manner of seeking. ‘The best of 
all is by means of trained solicitors, aided 
by judicious and careful advertising. 

In ordinary electric light soliciting, an 
expert in the line is advantageous, but not 
absolutely necessary. Jn ordinary or ex- 
traordinary power soliciting, an expert is 


Ever Watch An Electric 
Motor? 


Can't use fuel. 
No repairs necessary. 


Stick it on the wall or ceiling— 
if you want to. 


No noise—no emell— no dirt. 
Doesn't need an engineer. 


Doce he earn his money? 
Ever stop to think about that 


engine? 


Occupies a lot of space. 
Makes a lot of noise 


—and smell 
—and dirt 


Not very efficient on variable 
load. 


Not altogether reliable. 
Often keeps you waiting. 


Insurance high. 
Interest high. 
Depreciation higher. 


Troubles. 


More Troubles. 


making the air circulate. All your fault! 

Thats a dairy and creamery. There 
is such a thing as a motor which could 
operate that churn and cream separator. 
Another for the refrigerating machine 
and ice-cream freezer. Probably there is 
one which could milk the cows. Why 
don't you give that man a chance to make 
money ? 


The motor-way—and the other. 
Possibly you are familiar with the 
other. Shall we send an expert to 
tell you about the motor? 


not only advantageous, but necessary. 
Much electric lighting business may be ob- 
tained by talking generalities, by point- 
ing out the decorative features, and the 
adaptability to various conditions. But 
with power it is different, and the solicitor 
must get down to brass tacks. He must 
know of the comparative advantages of 
electrically driven power over steam and 
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gasolene engines. He must be able to 
point out to the prospective consumer 
where a saving of investment, energy, time 
and money may be made by adopting the 
motor in place of the engine. As a rule 
the power user is a hard-headed business 
man. The solicitor drops in and tells him 
a fascinating story about the utility, flexi- 
bility and reliability of the electric motor. 
After he has finished his story the power 
user will ask: “Well, what will it cost?” 
That’s the first question, and the solicitor 
must not hesitate or show any weakness 


POWERFUL 
REASONS 


in his answer. He must know what will 
he the cost, under given conditions, and 
how to explain it so that the advantages 
will be apparent. A successful power 
solicitor must be a man who knows both 
sides of his subject, who knows the ad- 
vantages and disadvantages of steam and 
gasolene, and who knows the advantages, 
and what are erroneously called the weak- 
nesses, of electric power service. It takes 
persistent soliciting to close power con- 
tracts. It is the only certain way to obtain 
this kind of business, and power solicitors 
must of necessity reccive instruction and 
education of an exact nature, so that they 
may be able to talk intelligently and ac- 
curately about what they have to sell. 

When the solicitor has a prospective 
power customer, the first thing for him to 
do is to find out what the man needs— 
then sell it to him. ‘There is no use trving 
to sell the man more than he needs—but 
do not stop at less. It may be that to 
start the consumer will feel his way with 
a smaller amount than he really requires, 
but the solicitor must keep at him until 
He has all. The “all” will come if the 

sample” is satisfactory, and the solicitor 
can see that things run so smoothly that 
there will be no complaint. 
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There is one class of power business 
which needs careful handling. I refer to 
power users who already have energy other 
than electric. It often happens that a 
power user may be interested in electricity, 
but has his money tied up in a steam or 
gasolene engine, and does not wish or 
thinks he can not afford to invest more. 
This condition might bar such a man from 
using electric energy for a long time, un- 
less he is shown a way to dispose of his 
old plant. A solicitor who is well in- 
formed can usually find a place to put the 


Saving in insurance. 


Absolutely no waste. 
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wedge.” Many power users—such as fac- 
tories, planing-mills, laundries and others 
—have their own plants, but a day comes 
when their business demands more power, 
and they do not wish to increase the 
boiler capacity, give up more space, or 
spend much money. This is the power 
solicitor’s opportunity. If he has kept 
in touch with such concerns, they will 
send for him to talk it over. That should 
settle it for the motor, and all additional 
power for that concern thereafter. 

The man going out after electric power 


Unlimited Capacity. 
Always available. 
Instantly ready. 
Easily controlled. 
Less troubles. 
Less cost of operation. 
Unquestioned superiority of 
service. 


Should you wish more reasons 
We can give them. 

So can your neighbor who’ is 
using Electric Power. 


We sell, exchange and rent 
motors. 


Freedom from big repair bills. 


Saving from lose in shafting and 


belting. 
Reliability of service. 
Absence of vibration. 


old machine. There are dealers in second- 
hand engines, who at times may not offer 
very much for a plant, but who will give 
something, and this “something?” 1s 
usuallv enough to lay the foundation for 
closing a bargain and signing a contract. 
Owing to the low cost of motors, most of 
such exchanges can be made without loss 
to the electric company, although in some 
cases it mav be figured that an initial 
loss must be met in order to obtain per- 
manent and profitable power business. 

But let the solicitor remember that 
there is nothing to be gained in such 
transactions, by speaking in a disparaging 
manner of the old plant. It may be the 
prospective consumer has a real affection 
for his engine. He may have had it when 
he could not obtain your electric power, 
and it may have stood him good service 
in the past. Further, it represents an 
investment, and it does not put him in 
a pleasant state of mind to be told that 
his plant is not worth anything. Praise 
the motor, sav all vou can for it, but im 
most cases, where a man has an old en- 
gine, let him realize his disadvantage 
without rubbing it in too hard. 

Another important matter in develop- 
ing power load is to obtain the “entering 


We are at your service. 


business needs to be well loaded with suit- 
able ammunition. It goes without sayiny 
that all the peculiar advantages of motor- 
driven power should be at the tip of his 
tongue, and he should be able to parallel 
them with the disadvantages of other 
power schemes. He should have a care- 
fully prepared list of these pros and cons 
in his pocket-book, so that as he is talking 
to a man he may cast his eye over the list 
to see that he has omitted no points which 
might be useful in gaining his object. The 
point or advantage which will appeal to 
one man may not touch another; but 
there are always some items which interest, 
and these are the ones to dwell on the 
most. The central station manager should 
keep his power solicitors well supplied 
with folders and booklets, telling in a 
concise way the adaptability of electric 
energy for different kinds of power in gen- 
eral, and of some cases in particular. The 
solicitor can regularly leave one of these 
on a man’s desk, or mail it to him. If 
sent before a call, it will open up the way; 
if sent after a call, it will help to drive 
home some of the things talked of during 
the interview. An up-to-date list should 
alwavs be handy, showing the electric 
power consumers in your city. If a man 
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is considering the use of electric energy. 
one of the most convincing arguments a 
solicitor can use is to refer him to others 
who are doing similar work by means of 
electricity. The prospective consumer can 
eliminate all doubt and guesswork, by 
sceing the people he is referred to. He 
can watch the operation, and learn the 
cost from a disinterested party who prob- 
ably has used other power as well as elec- 
tricity, and who can explain why he com- 
menced using the motor, and why he 
would not change. 

In the smaller cities the newspapers 
may be used with advantage in advertis- 
ing electric power. Not so much in space 
advertising as in reading notices, announc- 
ing the fact when a well-known firm, 
company or corporation installs electric 
energy for operating their machinery. 
This makes good reading for all parties. 

The central station manager, looking 


_ towards the upbnilding of the power end, 


must do everything possible to nurse the 
business as it comes on. There will be 
more or less difficulty at first with each 
new consumer, mostly arising from inex- 
perience in handling motors. But whether 
a man jis a new consumer or an old one, 
if he is in trouble with his power service 
in any way, he should have immediate 
attention. As a matter of fact, one power 
customer will give more trouble than 
twenty lighting customers. Why is this? 
Just because the power is used mostly in 
the daytime, by people who are making 
a living from their daily work. The power 
being off stops work, and means loss of 
time—maybe for many employés. But it 
often happens that a temporary interrup- 
tion of light may occur without much 
annoyance. Light is usually required at 
night—but most of the world’s labor stops 
by the time darkness comes on. The 
power business is exacting, and its big 
and little troubles demand prompt action. 

In cities where an electric company has 
a number of solicitors, it has been found 
an excellent plan to arrange a series of 
competitive prizes for the obtaining of 
new power business. Say, for instance, 
there are six solicitors. The territory for 
each man’s work can be so arranged that 
his district will include part of the busi- 
nesg area and part of the residence sec- 
tion. This arrangement will likely give 
cach man a fair chance. Then, on the 
results of a stated period, say three or six 
months, offer a first and second prize for 
the following: 

1. New Power Customers Added ; 

2 Number of Motors Added; 

3. Additional [orse-Power Added ; 
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4. Percentage of Increase in Power In- 
come. . 

A competition of this sort creates a spirit 
of healthy emulation among the men, and 
the cash prizes are incentives for increased 
work, 

Power business is contagious. It will 
be found that the first score of customers 
and the first hundred horse-power will be 
the hardest to obtain. But after that the 
same amount of work will produce greater 
results, and by keeping constantly at it, 
a profitable day load will surely be ob- 
tained, and better returns on the com- 
pany’s investment will result therefrom. 


NOVEL GAS ADVERTISING AT PUEBLO, 
COLORADO. 

D. S. Greenwood, manager of the com- 
mercial department of the Pueblo-Colo- 
rado Gas and Fuel Company, describes an 
amusing method of advertising in the 
August issue of Progressive Age. Upon 
the occasion of the visit of a large circus 
to the town, the company advertised for as 
many dogs as they could secure. Some 
600 boys turned up with dogs of every de- 
scription, and at the tail-end of the circus 
parade these 600 dogs were either Jed or 
dragged, each bearing a blanket upon 
which was an inscription, “Cook with 
Gas.” Mr. Greenwood states that the 
parade was Immediately forgotten, and 
that “Cook with Gas” was impressed 
upon the entire population: in. Pueblo in 
fifteen minutes. Every one said that “it 
was grand” and that the gas company was 
the talk of the town. The morning papers 
were full of advertisements concerning 
lost dogs, and there was also considerable 
gratuitous matter concerning the enter- 
prise of the company. 


Municipal Ownership Abroad. 

A despatch from Berlin, Germany, to 
the Chicago Daily News savs: 

“Mavor McClellan, of New York, who 
has been in Berlin for the last five days 
incognito, to-day expressed the opinion 
that much of Europe’s vaunted municipal 
superiority is a delusion and a snare. In 
an interview to-day he said: 

“<I have kept my eyes wide open for 
evidence of successful municipal opera- 
tion, particularly in Germany, which is 
constantly held up as an example, but I 
have failed to find it. I have discovered 
conditions in cities like Frankfort and 
Dresden, which own their street railroads, 
which no American community of second- 
rate importance, to say nothing of New 
York or Chicago, would tolerate. Not 
only is the trattie of these places insignifi- 
cant, judged by American standards, but 
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it is handled inadequately and _ ineffici- 
ently. 


“ The conditions in Great Britain, with 


the possible exception of Glasgow, where 


our cousin Mayor Dunne, of Chicago, has 
been taking lessons, are even worse than 
on the Continent. The British tramways 
act of 1873 gives municipalities options 
upon franchises before the franchises exist 
and the result has been perpetuation of 
old fogyism and the stunting of private 
enterprise. My European observations 
convince me more than ever that munic- 
ipal operation is the last desperate means 
which ought to be resorted to only when 
private enterprise has absolutely failed.’ 


Belmont Tunnel Terminus. 

The New York & Long Island Rail- 
road Company, the builder of the so-called 
Belmont tunnel, has purchased the Kelley 
property at the corner of Fourth street 
and Jackson avenue, Long Island City, 
and it is understood that the terminus 
of the tunnel under the East river will be 
at that point. The price paid is said to 
have been $240,000. The company had 
to have the corner for its first outlet on 
the Long Island side. The tunnel will 
not come to the surface at that point, but 
the station there will probably have direct 


connection with the Long Island Railroad 


and the Pennsylvania terminus nearby. 


The property purchased comprises about 
four city lots. 


amoa 


New York & Ontario Power” 
Company. 

The New York state commission of gas 
and electricity has received the applica- 
tion of the New York & Ontario Power 
Company, to Waddington, St. Lawrence 
county, for a certificate of authority to 
transact business and to issue $2,000,000 
bonds and $2,000,000 stock. The com- 
pany proposes to purchase and develop a 
dam and water power across and ad- 
jacent to a branch of the St. Lawrence 
river, from the Isle au Rapids plant to 
the south side of the St. Lawrence river, 
in order to furnish light and power to 
Waddington and Ogdensburg. 


The Tunnel of the Electrical Develop- 
ment Company, of Ontario, 
Completed. 

The announcement is made that the 
tunnel of the Electrical Development 
Company, of Ontario, at Niagara Falls, 
has been completed. It has taken three 
vears to build, and is credited as one of 
the greatest achievements in the history 
of the Niagara falls electrical develop- 
ment. The tunnel extends from the 
power-house several hundred feet above 
the Horseshoe falls to a point under the 
cataract. On October 1 a banquet will be 
given at the Clifton House, Niagara Falls, 


Ontario, to celebrate the completion of the 
works. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


G. I. Outlet Boxes. 

The accompanying illustrations show 
the new G. I. adjustable water-tight floor 
outlet box and the P. R. floor outlet box, 
manufactured by the Stanley-G. I. Elec- 
trie Manufacturing Company, Pittsfield, 
Mass. 


Fig. 1—Water-TigHt FLoor OurLer Box 
(ADJUSTABLE). 


Fig 1. shows the G. I. water-tight floor 
outlet box (adjustable) equipped with 
double outlet nozzle. Fig. 2 shows the 
receptacle and plug im outlet box. 

The body of the box is drawn in one 
piece from one-eighth-inch cold-rolled 


_ Steel of the best grade, and the adjustable 


collar is made of the same material in one 


Fig. 2—Recreracke AND PLUG IN OUTLET 
Box. 


piece, The threaded portion is designed 
to give an adjustment of one inch so that 
the depth of the box may be increased 
from three and three-eighths inches to 
four and three-eighths inches. 

The floor-plate is made of heavy brass 


and is fastened to the iron collar by 
screws, a rubber gasket being provided 
to ensure a water-tight joint. 

The exposed surfaces of the plate and 
nozzle have a polished brass finish, and the 
steel body is heavily japanned inside and 
out. It is substantially built and will 
not sink in the floor when subjected to 
heavy weight. 

By the use of a new type of outlet noz- 
zle it is not necessary to remove the floor- 
plate when inserting or removing the 
plug. When not in use both nozzle and 
plug can be readily removed and the box 
closed by means of a brass flush sealing 
plug (see Fig. 3). Both nozzle and seal- 
ing plug are provided with rubber gas- 


kets to ensure a water-tight joint. The 


conduit holes can also be closed, when 
necessary, by brass plugs. 


ves, 


Fig. 3.—OUTLET Box WITH SEALING PLUG 
INSERTED. 


Various forms of attachment plugs and 
receptacles may be used with this box. 
The hole in the outlet nozzle is of such 
a diameter that reenforced cord may be 
used when desired. 

The boxes are furnished with either 
round or square floor-plates. The adjust- 
able iron collars to which the plates are 
secured are also furnished with round or 
square flanges to fit the plates. If boxes 
are purchased scparately from the plates 
care should be taken to specify whether 
the flanges on the adjustable collars should 
be round or square to fit the plates. 

In installing, the box or lower part (the 
collar and plate being removed) should be 
set level from one to one and one-half 
inches below the upper surface of the floor. 
This should be done when the conduit is 
run. The box should be filled with ex- 


celsior or paper to prevent the entrance of 
plaster or rubbish before the floor is laid. 


The adjustable collar with floor-plate 


attached can be set in place when the floor 
is laid or afterwards. 
steel collar should be well leaded before 
screwing it into place so as to make the 
joint thoroughly water-tight. 


The thread of the 


If set in 


Fic. 4.—P. R. OUTLET Box. 


marble or tile floor, the rough edges 
around the brass floor-plate should be 
filled with cement. The socket or recep- 
tacle can be connected either before or 
after the floor-plate is set. : 

The dimensions of the box are as fol- 
lows: diameter across floor-plate, five 
inches; diameter lower body, four inches; 
height, adjustable from three and three- 
eighths inches to four and three-eighths 
inches; weight, complete with nozzle, three 
and one-quarter pounds. 

The P. R. outlet box, Fig. 4, is designed 
for use with either iron or flexible conduit. 


Fic, 5.—P. R. OUTLET Box, WITH NOZZLE. 


It encloses a porcelain receptacle and an 
attaching plug to which a flexible lamp 
cord is attached (Fig. 5). When the re- 
ceptacle is not in use the hole in the floor- 
plate is closed by means of a flush sealing 
plug. Both nozzle and sealing plug are 
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provided with rubber gaskets to ensure a 
water-tight joint and are the same as the 
nozzle and sealing plug used with the 
G. I. outlet box. 

The box is rugged in construction, the 
exposed portion being finished in polished 
brass, and the body finished in black 
japan. A feature of these boxes is the 
ease with which they may be installed. 

The dimensions of the box are as fol- 
lows: length of box, four and one-quarter 
inches; width of box, two and three- 
quarters inches; depth under face-plate, 
two and seven-eighths inches; floor-plate, 
four and three-quarters inches by three 
inches; weight, complete with plug and 
receptacle, three and three-eighths pounds. 


po. —— 


Power-Operated Hatches. 

Armor hatches have been a problem 
ever since the protective deck was intro- 
duced. Means must be provided for rais- 
ing and lowering ‘the hatch plate quickly 
and safely under all circumstances, and as 
the plate weighs sometimes as much as 
half a ton, the problem is by no means a 
simple one. 

Block and tackle which has been used 
in the past is inconvenient and dangerous 
because the plate is likely to become un- 


manageable when the ship is rolling. 


Accidents from this cause have been fre- 
quent. The one thing essential to the safe 
handling of these heavy plates is that they 
be mechanically held at all times so that 
they can not drop or swing back. This 
result has been accomplished in the 
“long-arm” electrically operated hatch 
gear, of which a new model has recently 
been approved by the Bureau of Construc- 
tion and Repair of the United States Navy 
Department. 

This gear is so designed that the hatch 
plate while being operated is always 
under control and held firmly, at whatever 
angle the plate may be to the deck. 

The two essential parts of this appara- 
tus are the hatch lift, a cast-steel box 
containing the motor, controller and gear- 
ing; and the lever system for connecting 
the hatch lift with the plate. for ‘operation 
and for locking the plate watertight when 
closed. 

The hatch lift is secured under the 
deck by the side of the opening. Project- 
ing from the side of the hatch lift is a 
heavy crank which can be rotated either 
by the motor or by an auxiliary hand- 
wheel, above or below deck. From this 
crank power is derived to open, close and 
lock the hatch plate. The lever system 
eonsists of a substantial fulcrum shaft 
rotating in a bearing bolted to the under- 
side of the protective deck, almost under 


the hinges of the plate. This fulerum 


station. 
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shaft carries a bent lever standing out 


beneath the hatch plate and connected to 
the locking mechanism on the hatch plate 
by a substantial link. The bent lever does 
not obstruct the clearway when the hatch 
is open. 

The locking mechanism is an important 
feature, consisting of a number of bars all 
connected to one shaft across the centre 
of the plate and so arranged that when 
the shaft is rotated the bars are forced 
out beneath the deck and draw the hatch 
plate firmly down to its seat. The 
mechanism is actuated bv the lift, and 
does not require separate manipulation. 
When the hatch is closed and locked and 
the operator starts to open either by hand 
or power, the lift first unlocks the plate, 
after which it opens to any desired extent. 
A mechanically operated stop prevents 
the locking gear from throwing out the 
bars except when the hatch plate is com- 
pletely closed. 


The motor and controller of the hatch 


Lonc-ARM HATCH GEAR. 


lift are connected with a central emer- 
gency station located above deck, and 
form a part of the system by which the 
main bulkhead doors of United States 
warships are controlled from the central 
The hatch lift, in common with 
the “long-arm” system doors, possesses 
a “liberty action” which enables a man 
who may desire to pass through the hatch 
while it is being closed from the central 
station or after it is completely closed, 
to arrest and reverse the power action. 
This is accomplished casily and safely 
simply by turning the controller handle. 
When the lever is manipulated the 
closing operation is suspended and the 


hatch opens sufficiently to allow passage 


through the opening. As soon as the con- 


troller handle is released the hatch auto- 


matically closes again, as though no inter- 
ruption of the emergency closing had 
taken place. 

The great importance of this feature of 
the mechanism is that it eliminates danger 
and gives freedom to those who mav be 
compelled to pass through the hatchwav 
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while it is being closed from the emer- 
gency station. 

In common also with the “long-arm” 
doors, the hatch lift is provided with an 
automatic cutout so that in case an ob- 
struction prevents the complete closure of 
the hatch plate, the current to the motor 
is cut off, preventing injury. After the 
obstruction is removed, the motor is auto- 
matically started, this follow-down action 
doing away with the possibility either that 
the apparatus will be injured or that, after 
an emergency closure is interrupted, the 
hatch will be left open by some one pass- 
ing through it. 

The “long-arm” hatch-gear thus offers 
three methods of operation—at the hatch, 
both above and below deck, by power 
which is brought into action by means of 
the controller handle; above and below 
deck by means of the hand gear intended 
for use in case the electric power should 
fail, and from the emergency station on 
the bridge by means of which the closing 
vf all power-operated hatches on the ship 
is always instantly possible. 


< 


Forty Thousand Horse-Power in 


Hydraulic Turbines for Duluth. 

The plans of the Great Northern Power 
Company, of Duluth, Minn., for the de- 
velopment of water power in the North- 
west, when they are brought to full com- 
pletion, will provide for the transmission 
of 200,000 horse-power. The power plant 
which is now under construction will have 
an initial equipment for the generation 
of 40,000 horse-power, with an ultimate 
capacity in this one station of 80,000 
horse-power. It is located three miles 
from the city limits of Duluth, on the St. 
Louis river, the distance for transmission 
to the distributing centre being fourteen 
miles, to the cities of Duluth and Su- 
perior, where substation equipment will 
be provided. From’ the strategic posi- 
tion of the generating stations the future 
possibililties of’ the development may 
readily be surmised. The Mesabi and 
Vermillion iron ranges, in which the 
greatest iron mines of the world are lo- 
cated, lie from fifty to seventy-five miles 
to the northward of the plant and are 
destined eventually to be operated from 
it. Along the southern shore of the lake 
to the westward and within transmission 
distance are the Gogebic Crystal falls and 
Gogebic iron ranges and the copper mines 
of the Calumet district. The railway and 
lighting interests of Duluth and Superior 
have already contracted for electricity 
from the new source, and the long har- 
bor frontage of docks and warehouses 
offers great opportunities for the use of 
electric hoists, lamps, etc. The transfer 
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of freight at the head of the lake between 
steamships and railroads reaches an. enor- 
mous figure. For the year 1905 the ton- 
nage entering Duluth, Superior and Twin 
Harbor amounted to 25,000,000 tons, or 
more than that from the port of New 
York. 

The distance from the head-gates to 
the power-house is 2.8 miles, about two 
miles of which is canal and forebay. Over 
the remaining distance the water is car- 
ried through about 3,800 feet of wood- 
stave pipe and about 1,000 feet of seven- 
foot steel pipe for each water-wheel unit. 
The difference in elevation between 
forebay and power-house is 378 feet. 
The building, which for the present will 
be 181.5 feet long and seventy-seven feet 
wide, will be constructed of brick masonry 
with framing. The initial hydraulic ap- 
paratus consists of three turbine water- 
wheel units, each designed for a capacity 
of 13,000 horse-power. They will operate 
at a speed of 375 revolutions per minute 
from a fall of 389 fect. ‘The wheels are 
furnished by the Allis-Chalmers Com- 
pany, Milwaukee, Wis., and are of the 
single vertical Francis type. The exciter 
outfit will comprise two single vertical 
impulse exciter wheels, each one develop- 
ing 350 horse-power at 500 revolutions 
per minute from a 336-foot head. The 
general scheme of the Great Northern de- 
velopment was originated by T. A. Coke- 
fair, of Duluth, and was executed by the 
National Contracting Company under 
Mr. Cokefair’s direction as chief engi- 
neer. 


Portable Air-Compressor Outfit. 

An especially neat and compact portable 
air-compressor outfit has recently been 
placed on the market by the General Elec- 
tric Company, Schence- 
tady, N. Y. A conve- 
nient means of obtaining 
a supply. of compressed 
air for various purposes 
about power-houses and 
car barns is in demand 
and the new outfit meets 
the requirements of such 
service. Compressed air 
is used in the power- 
house for cleaning gener- 
ators, rotary converters 
and switchboards, and it 
has a wide application in 
car barns for cleaning 
dust from cars and 
trucks and removing cop- 
per and carbon particles from armature 
windings and controllers. In addition 
to the more apparent use of this com- 


it as noiseless as possible. 
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pressed-air outfit, small tools such as 
drills and chisels can be operated by 
such a compressed-air supply. Being 
portable the entire set can be drawn to 
different parts of the power-house or shop 
or put on cars and transported to sub- 
stations; the electrical connection with the 
trolley circuit is quickly made through a 
contactor box on the truck and a con- 
venient length of hose used to convey the 
compressed air to the work. This elimi- 
nates waste of air due to unnecessarily 
long hose or leaky pipe connections. 

The portable air-compressor set manu- 
factured by the General Electric Company 
consists of a standard CP 22 (twenty- 
four-foot) air compressor similar to that 
used in the company’s air-brake systems, a 
governor, insulating connector, safety 
valve, gauge, combined switch and fuse, 
two reservoirs sixteen inches by forty-eight 
inches, hose, contactor box, and stop-cock, 
all mounted compactly on a three-wheel 
truck, as shown in the illustration. In 
the centre of the truck is placed the air 
compressor and motor with the governor 
at one side and the gauge and circuit- 
breaker mounted on a smal] board in 
front. The two steel reservoirs are carricd 
beneath the truck floor, keeping the 
centre of gravity of the outfit very low. 
The framework and tongue are of wrought 
iron and the front wheel is hung in a 
pivoted fork of the same material. 

The various parts of this outfit are of 
the same standard and durability as the 
regular General Electric Company air- 
brake equipments for cars. The compres- 
sor consists of a 500-volt motor of the 
railway type connected by a herring-bone 
gear drive to a double-cylinder air com- 


pressor. The complete unit is entirely 


PokTABLE AIR-COMPRESSOR OUTFIT. 


enclosed with provision for thorough lu- 
brication. The gearing runs in oil, making 
The governor 
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is entirely automatic and thoroughly pro- 
tected, and adjustments are provided so 
that the pressure at which it will act can 
be varied to open at any point between 
60 and 100 pounds per square inch of 


pressure in the steel reservoir. In addi- 


‘tion to the governor an adjustable pop 


safety valve is provided which prevents 
the possibility of an excessive pressure on 
the reservoirs. In the combined switch 
and fuse, mounted vertically with the 
gauge, all current-carrying parts are en- 
closed in moulded insulation, and a power- 
ful magnetic blowout is provided for ex- 
tinguishing the are. With each machine 
twenty-five feet of special armored air 
hose is furnished complete with stop-cock, 
coupling and nozzle for connection to ma- 
chines or for cleaning purposes. 

The general dimensions of the General 
Electric Company’s portable air compres- 
sor are as follows: height, three feet 
seven inches; width. three feet eleven 


inches; length, five feet eight inches. 
—- > 


Power Machinery Exportations. 


The Westinghouse Machine Company, 
East Pittsburg; Pa., has recently sold to 
the United States government for use in 
connection with the Panama Railroad two 
compound steam engines; one direct-con- 
nected to a 825-kilowatt, 250-volt engine- - 
type generator, and the other to a 200- 
kilowatt, sixty-cvele, alternating-current, 
two-phase, 220-volt generator. Both oper- 
ate under a steam pressure of 150 pounds. 

Two 165-brake-horsepower producer gas 
engines are to be installed in the plant of 
the Calgary Milling Company, at Calgary. 
Alberta, Canada. The engines operate at 
an altitude of 3,000 feet, using anthracite 
coal for fuel, with a possibility of a change 
to natural gas as soon as supply is ob- 
tained. 

G. & O. Braniff & Company have or- 
dered a 300-kilowatt Westinghouse-Par- 
sons steam turbo-generator unit. The tur- 
bine will operate on 150 pounds of steain 
pressure and twenty-seven inches vacuum, 
and will be installed in the plant of 5. 
Roberts & Company, Mexico City, Mex:co, 
generating fifty-cycle current at 6,000 al- 
ternations. 

The Rio Janeiro Tramway, Light and 
Power Company will install at Rio Ja- 
neiro, Brazil, a 300-kilowatt Westinghouse 
compound engine unit operating under a 
steqm pressure of 150 pounds and direct- 
connected to an alternating-current gene-- 
ator. 
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DOMESTIC AND EXPORT. 


TROLLEY FOR MISSOURI TOWNS—tThe promoters of the 
interurban electric rai:way between Jefferson City and Sedalia have 
decided to incorporate a company at once to build the line, and a 
committee consisting of C. W. Thomas, of Jefferson City; Nelson 
Leonard, of Bunceton, and J. H. Decker, of Sedalia, has been 
appointed to look after the details of incorporation. It is estimated 
that the line, eighty-three miles in length, can be built and equipped 
for about $1,500,000. It will open up some rich agricultural sections 


HALF A MILLION FOR IMPROVEMENTS—The Terre Haute 
Traction and Light Company has decided on improvements to the 
extent of half a million dollars, and it has been announced that 
work is to begin at once. The improvements will include the 
enlarging of the Water street power station to twice its present 
size, the building of a substation at Brazil, the straightening and 
leveling of the Brazil Interurban line and a general improvement 
of the local station. Plans for the work on the Water street 
station have almost been completed while the plans for the other 
work are under way. 


BELL TELEPHONE COMPANY OF CANADA—The directors of 
the Bell Telephone Company, of Canada, have decided to increase 
the capital stock of the company from $9,000,000 to $10,000,000. 
Stockholders of record August 31 will be entitled to one share of, 
the new stock for every nine shares held at $125 per share. The 
right to subscribe will expire at 1 P. M. on September 15. Pay- 
ment for the new stock may be made in full on October 1, or in 
four payments as follows: $50 on October 1, 1906, being $25 on 
account of stock and $25 on account of premium; $25 on November 
1, 1996, $25 on Decemter 1, 1906, and $25 on January 2, 1907. 


MORE HUNTINGTON POWER PLANTS—H. E. Huntington and 
his Fresno and Los Angeles associates have decided to increase 
their electric power generating system in the mountains east of 
Fresno. Altogether they are to have four electric power plants on 
the San Joaquin and two on the Tulare river, which will give a 
total of between 35,000 and 40,000 horse-power. Part of the system 
is already finished and the remaining part will require a year and 
a half of work and an expenditure of over $1,000,000. The two 
Tulare river plants will have respectively 4,000 and 6,000 horse- 
power. Eventually much of this electric power will be used to 
operate an electric suburban and interurban railroad system of 
200 miles which Huntington and his associates have planned with 
Fresno as the hub. 


MAHONING & SHENANGO MERGER—The Youngstown Park 
& Falls Railway Company has been formally merged with the 
Mahoning & Shenango Railway and Light Company, completing 
the great system of the two valleys, which controls 125 miles of 
trolley lines as well as lighting franchises in Youngstown, New 
Castle, Sharon, South Sharon and Sharpsville. The status of the 
two companies is as follows: Youngstown-Sharon Railway and 
Light Company bonds, $3,500.000; preferred stock, $3,000,000; com- 
mon stock, $5,000,000: floating debt, $750,000; total bonds, $6,375,000; 
preferred stock, $3,000,000: common stock, $7,500,000; floating debt. 
$1,050,000. The condition of each company as it existed July 1, . 
1905, is to be the basis of its merger, as of which date both com- 
panies will be free from floating debt. The bonded indebtedness 
of the Youngstown & Sharon Railway and Light Company shall be 
reduced to $2,800,000. 


NEW YORK-CHICAGO AIR LINE—Joseph Ramsey, Jr., Pitts- 
burg, Pa., formerly president of the Wabash, announces that he 
will build a new trunk line railroad from New York to Pittsburg 
and thence to Chicago, the project to be financed by foreign 
bankers, and the road to cost $150,000.000. Surveys for the road 
have been completed and show that it will be eighty-five miles 
shorter than the Pennsylvania between Pittsburg and New York 
and 108 miles shorter than the present shortest line between New 
York and Chicago. It is proposed to operate the line with electric 
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‘relative to the new project: 
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locomotives, and as the surveys give the new line a maximum 
grade of twenty feet to the mile, in comparison to the maximum 
grade of sixty-five feet to the mile on the Pennsylvania system, the 
new line will be able to develop high speed. The air line will run 
through both the bituminous and anthracite coal regions and 
numerous branch lines are planned as feeders. It will not touch 
Philadelphia, going through the northern part of Pennsylvania. 
After leaving Pittsburg the road will touch at the following towns 
in Pennsylvania: Freeport, Leechburg, South Bend, Shelocta, Cherry- 
tree, Irvona, Dix, Loveville, Pine Grove Mills, Shingleton, Tussey- 
ville, Coburn, New Berlin, Northumberland, Sunbury, Ashland, 
Mahanoy City, Tamaqua, Allentown and Easton. Preliminary work 
will be begun this fall on the line to New York, and actual grading 
will begin in the spring. The line west will be started as soon 
as the Pittsburg-New York line is completed. The surveys west 
are not final, and the promoters expect to lower the grade further 
and to shorten the distance before the road is baid out. The road 
to New York has been surveyed three times. Rights in the state 
will be got by merging the Indiana, Clearfield & Easton, the Allen- 
town, Tamaqua & Ashland, and the Brush Creek & Crows Run Rail- 
roads. The foreign syndicate Will build the road and turn it over 
completed to the New York, Pittsburg & Chicago Air Line, which 
will be capitalized at first at $1,000,000. The route west of Pennsy]- 
vania is to be kept secret, but it is stated positively that the Lorain, 
Ashtabula & Southern Railroad, which is now nearing completion, 
will be one of the many feeders in the West. Joseph Ramsey, who 
was in New York last week, has made the following statement 
“We expect to make a start this fall 
and begin work next spring, hoping to complete the Hne between 
Pittsburg and New York within three years. The cost of the, line 
between Pittsburg and New York is estimated at between $75,000,000 
and $100,000,000, all of which has been pledged, the bulk of it 
by foreign capitalists. It would not be wise for me to give details 
or names now. The line is not merely a preliminary survey, but 
a final location that has been revised three times. Three corps of 
engineers have been busy for three years. It is the best possible 
short low-grade line to be had through Pennsylvania between 
Pittsburg and New York. The extension of the road west to Chicago 
from Pittsburg will be taken up when the line east to New York 
is completed.” 
a NEW PUBLICATION. 

THE ENGINEERS’ CLUB OF PHILADELPHIA—The July num- 
ber of the proceedings of the Engineers’ Club of Philadelphia con- 
tains an article by Edwin A. Moore entitled “By-Product Coke 
Ovens,” an article by Harrison W. Latta entitled “New Sea Wall 
at Annapolis,” and an article by D. Robert Yarnal] entitled “Gar- 
bage Disposal by Reduction.” In addition to this material there 
are abstracts of the minutes of the club and the minutes of the board 
of directors, the additions to the general library, and two very in- 
teresting memoirs to Herman Haupt and Max Livingston. 


NEW MANUFACTURING COMPANY. 

PITTSBURG, PA.—A new $10,000 stock company known as the 
Pittsburg Electric Sign Company, with headquarters at 220 Collins 
avenue, secured a charter at Wilmington, Del., which also covers 
electrical manufacturing and the company will erect electric signs, 
heating appliances and irons. The new company willl make a spe- 
cialty of arranging special lighting effects for socials, weddings, ban- 
quets, lawn fetes and church affairs. The officers and incorpora- 
tors are: F. M. Kattenstroth, president; C. H. Brown, treasurer; 
Robert F. Miller, secretary, and E. E. Parsons, general manager. 


LEGAL NOTE. 

SUSPENDED SWITCH CASE—In the case of the Thomson- 
Houston Company, complainant, versus Sunday Creek Company, 
defendant, an opinion was filed on August 1, 1906, in the United 
States Circuit Court, District of New Jersey, by Joseph Cross, dis- 
trict judge, granting a preliminary injunction. The patent involved 
is the Van Depoele patent No. 424,695, 


August 20, 1906 


TELEPHONE AND TELEGRAPH, 


PLAINVILLE, KAN.—The Plainville telephone system, estab- 
lished in 1901 by C. N. Gordman, is being entirely rebuilt. 


WARREN, N. H.—The Bakers River Telephone Company at a 
recent meeting voted to increase its capital stock to $8,000. 


ALLENSVILLE, KY.—The Todd County Home Telephone Com- 
pany has been organized with $35,000 capital. Exchanges will be 
built at once in Elkton, Trenton and Allensville, Ky. Ben Petrie 
is president of the company, and it will be represented at Allens- 
ville by B. C. Carvell. | 


ROMEO, MICH.—The Home Telephone Company, of Romeo, or- 
ganized in 1901 by ex-Postmaster James B. Lucas, has been purchased 
by the Michigan Telephone Company. The plant has not been in 
operation since 1904, owing to lack of patronage and the inability 
of the owners to get Detroit connections. 


PHILADELPHIA, PA.—The Keystone Telephone Company is 
Increasing the capacity of its main central station to its full 
capacity of 7,200 lines. This has been made necessary by the 
addition of subscribers and increased business from long-distance 
lines recently absorbed by the company. 

RAVENA, N. Y.—The representatives of the Home Telephone 
Company have been securing contracts and about fifty telephones 
have been installed and a thoroughly up-to-date central office has 
been established. The company asserts: that it will give an efficient 
service at all hours of the day and night. 


FOXCROFT, ME.—Poles for an independent farmers’ telephone 
line between Foxcroft and the neighborhood of McNaughton’s in 
Sebec have been set and wires will soon be strung. There are four- 
teen subscribers there. There are now 100 lines verging from the 
central office; the number of patrons is 384. 


SPOKANE, WASH.—Not satisfied with the prices charged by 
the throngh lines, the Farmers’ Mutual Telephone Company has 
been organized at Granger, Wash., with a capital of $50,000, and it 
is announced that connections will be made with the Spokane Home 
Telephone Company’s lines. Work is to begin in two weeks. 


SPOKANE, WASH.—Negotlations are making by the completion 
of which the Pacific States Telephone Company will gain control 


of all the territory in the Palouse country, south of Spokane. The. 


_ Company has made offers: in various towns in the district to cut 
the present rate of $18 a year to $1 and put in the instruments at 
actual cost. 


SPOKANE, WASH.—Farmers at Rock Island, west of Spokane, 
are organizing a mutual company to run a telephone line from that 
city to Wenatchee and to Badger Mountain, connecting also with 
Waterville, giving it connection with every town in the Wenatchee 
valley. It is purposed to extend the line into the Big Bend country 
before the end of the year. 


SPOKANE, WASH.—The Kerr-Gifford Grain Company is install- 
ing a line from Walla Walla to Spofford, south of Spokane, and it 
is announced that four other farmer lines are building into the 
first-named city to make connections with the Pacific States sys- 
tem, which has also just taken over the rural lines at Milton, Wash., 
Where a night service is to be added. 


SPOKANE, WASH.—H. W. Kent, of Vancouver, secretary of the 
British Columbia Telephone Company, Limited, has announced that 
the central offices at Greenwood and Grand Forks will be rebuilt at a 
cost of $25,000, also that the company will extend a line direct from 
the boundary to Rossland, thus eliminating the detour into the state 
of Washington via Bossburg and Northport, as at present. 


MARYSVILLE, CAL.—The telephone franchise asked for by 
F. W, Anderson, of Wheatland, for his farmers’ line has been bid 
in by Attorney E, B. Stanwood, it being the general supposition 
that he acted for the Sunset company. Attorney E. T. Manwell, 
representing the independent concern, gave notice that he will at 
the next meeting of the supervisors again apply for a franchise. 


SUTTON, MASS.—The selectmen have granted a franchise to 
the New England Telephone and Telegraph Company to erect poles 
A : string Wires for private telephones to a number of residences. 
for pina that the telephone company will put in a telephone 
tow © use of the town, and the location, instead of being at the 

n hall, wil] elther be at the home of the chairman of the select- 
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men, Tyler Stockwell, or at the office of the town clerk, Henry C. 
Batcheller. This telephone will be put in without any expense to the 
town. 

SPOKANE, WASH.—Three million dollars is the extent of the 
trust deed filed in Spokane county by the Home Telephone and Tele- 
graph Company, of Spokane, in favor of the Title Insurance and 
Trust Company, of Los Angeles, Cal., the document being signed 
by Charles E. Sumner, president. It covers in blanket all the real 
and personal property, franchises, lines and extensions owned by 
the company. The company has bought a site for $25,000 in the 
business district, and it is announced a $60,000 office building will 
be erected the coming fall. The company will operate the auto- 
matic system, for which it has already signed 5,000 contracts in 
Spokane. 


HOUSTON, TEX.—Papers of incorporation have been filed in 
Austin and a charter asked for the Southern Telegraph and Tele- 
phone Company, with a capital stock of $100,000. The headquarters ` 
of the new company will be Houston, the directors being George W. 
Burkitt, Louis J. Barnes, J. M. Reagan, Edward Kennedy and A. S. 
Fisher. It is stated that everything was in shape to begin the con- 
struction of the line at an early date. It will be a long-distance 
throughout the southern portion of the state, with local exchanges 
in the towns through which it will run, such as Richmond, 
Rosenberg, Wharton, Victoria, Yoakum and other Places. It will 
run through the following counties: Harris, Galveston, Fort Bend, 
Wharton, Matagorda, Colorado, Austin, Brazoria, Waller, De Witt, 
Lavaca, Bee, Victoria, Jackson, Goliad, Gonzales, Nueces, Wilson 
and Bexar. The line will connect in San Antonio with the Citizens’ 
company lines. 


MEADVILLE, PA.—The Central District and Printing Telegraph 
Company has concluded a contract with the Crawford Telephone 
Company, a regularly incorporated concern, by which the latter 
becomes a sublicensee under the Central District and Printing Tele- 
graph Company. There has been quite a contest for this business 
between the independent telephone people, operating the Eastern 
Crawford Telephone Company, and the Bell interests, for the con- 
tract with the Crawford Telephone Company. The Crawford Tele- 
phone Company is composed of a number of persons in Guys Mills, 
Townville and vicinity, who formed a company some time ago and 
who already have ten miles of line built. They propose to ex- 
tend tbis line to make about fifty miles in all. At present it will 
serve Guys Mills, Lyona and Towneville and intermediate territory, 
and from the present indications have about seventy-five subscribers. 
The extension of the line when made will include Black Ash, Sugar 
Lake, New Richmond, Little Cooley and other points. The officers 
of the Crawford Telephone Company are: F. C. Bannister, of Guys 
Mills, president: W. C. Parker, of Randolph, Secretary; Willis 
Waid, of Guys Mills, treasurer, E. C. Utley, of Randolph, general 


‘ 


_ Manager. 


. SOUTH BEND, IND.—By the recent action of the holders of four- 
fifths of the capital stock of $200,000 of the South Bend Home Tele- 
phone Company’s independent plant, this Property will soon pass 
to the possession of Joseph Harris. vice-president of the Automatic 
Electric Company, of Chicago, at $25 a share. This stock was bonus 
given with bonds to the original builders, and the consideration is 
therefore “velvet,” as the builders hold the bonds to the value 
of $350,000 sixes, which sell above par. The buyers agree to assume 
the floating debt of $60,000 and invest $100,000 in the plant within 
twenty months in order to sustain security for the bonds. They 
gave a bond of $75,000 to perform the contract. The exchange in- 
cludes substations at South Bend, Mishawaka, New Carlisle, Granger, 
River Park and Lapaz, including 800 farmer telephones and 200 miles 
of wire. The first result of the sale, it is declared, will be a toll 
line connection with Chicago, giving that city its first independent 
toll line service. South Bend will be made a distributing point for 
the independent toll lines in Indiana, Michigan and eastern points. 
The deal was effected through President Theodore Thorward, who 
will be retained as manager. The plant was built four years ago, 
and besides earning money for extensions it has paid interest on 
bonds and one per cent semi-annually on stock, but the loca] tele- 
phone investors, who built it over the opposition of South Bend's 
millionaires, faced the necessity of investing another $100.000 to 
meet the demands for new instruments and shaved their profit to 
escape further liability. The sale of the property involves the ex- 
penditure by the new owners of $500,000. 
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ELECTRIC RAILWAYS. 


SEATTLE. WASH.—An electric railroad is to be built from 
Ketchikaw, Alaska, to Unuk River next year by the Unuk River 
Mining and Smelting Company. J. W. Daly is manager of the 
company. 


AUGUSTA, GA.—The city council has given to the Anthony Shoals 
Power Company the right to use the streets of the city for its 
lines for a period of thirty years. The company is to pay the city 
one per cent on the gross earnings. 


SUMMIT, N. J.—The city council has granted to the Morris 
County Traction Company a thirty-year franchise for a trolley road 
through the city. Under the present laws the question must be 
placed before the people at a special election and the ordinance 
ratified before it can become effective. Such an election can not 
now be held before December. 


PITTSBURG, PA.—Edwin K. Morse, Harrison M. Williamson, 
Coleman E. Andel, Horace F. Baker and Martin Marshall have 
made application for charters for two corporations to be known 
as the Rebecca Street Railway Company and the Lawrenceville 
Street Railway Company, which are to be formed in connection with 
the Pittsburg Subway Company. 


CARBONDALE, ILL.—Citizens of Carbondale are being urged 
to subscribe $1,500 as part of a $4,000 fund to be raised by Carbon: 
dale, Carterville, Murphysboro, Herrin and Johnson City, to be 
expended in making a preliminary survey for an electric road to 
run through all these towns. The sum of $4,000 is to be expended 
in a preliminary survey and to learn what the probable revenue 
for such a line would be. It is understood, of course, that the con- 
tributors shall have shares in the railroad in case it is built. 


SPRINGFIELD, MASS.—Two petitions have been filed with the 
state railroad commissioners at Boston by the Springfield & Eastern 
Railway Company. If granted they will mean the connection of 
the road with the Worcester & Southbridge Street Railway Com- 
pany, completing the link between Worcester and Springfield, and 
shorten the running time between the two cities. One petition 
asks the approval of the location granted by the Brimfield select- 
men and the other asks the approval of the location granted in 
Monson. 


RICHMOND, IND.—Charles L. Henry, receiver for the Indianap- 
olis & Cincinnati Traction Company, has been authorized by the 
court to proceed with the construction and equipment of the Rush- 
ville-Connersville and the Shelbyville-Greensburg extensions. For 
this purpose an order was made for the issue of receiver's certifi- 
cates to the amount of $900,000. These certificates will bear interest 
at the rate of six per cent, and will fall due August 1, 1907. It has 
been decided to build the extension of the Muncie & Portland 
Traction line from Portland to Celine, Ohio, and work is expected 
to begin soon. 


NEWTOWN, PA.—The Newtown Electric Street Railway, a 
trolley line of fourteen miles, operated between Doylestown and 
Newtown by the Newtown Electric Street Railway Company, with 
certain rights on the Newtown, Langhorne & Bristol trolley 
lines, was sold at public sale to-day by Sheriff Albert S. Paxon on 
an execution for $650 issued by James and Mary Murphy, of Morris- 
ville, who some time ago obtained a judgment in the Court of 
Common Pleas for damages sustained by the latter in being thrown 
down in a car at Hulmesville about three years ago. H. E. Wood- 
man, president of the Union ‘Railway Supplies Company, was the 
purchaser at $1,010. 


JENNINGS, MO.—An application for a franchise to construct 
a doubletrack electric railway from the city limits of St. Louis 
and the Hall’s Ferry road to Jennings has been made by the North 
St. Louis & Suburban Railway Company, of which James Scullin 
is the head. The company was recently granted permission by the 
city to build from the Broadway line to the city limits. It was 
stated that the present intention is to build only to Jennings, but 
later to extend the line to Ferguson and Florisant. The Florisant 
Valley Street Railway Company recently secured a franchise from 
the county court to construct a road from the city limits over prac- 
tically the same route, It was granted, however, on condition that 
the company secure a franchise in St. Louis to connect with some 
line of street cars down-town. 
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ELECTRIC LIGHTING. 


LEADVILLE, COL.—A franchise has been granted to Walter W. 
Davis to construct and operate an electric power plant and system. 


GLENS FALLS, N. Y.—The franchise of the Hudson River Elec- 
tric Company to operate in the village of Glens Falls has been ex- 
tended for a year. 


UTICA, N. Y.—The statement of the Hudson River Electric Power 
Company for June, 1906, shows gross earnings of $69,147.35, an in- 
crease Over the same month of the previous year of 27.94 per cent. 
The operating expenses were $40,186.43, and the net earnings were 
$28,960.92. : 

SPRINGFIELD, MO.—Dr. B. E. Joseph has a charter granted 
under the laws of Arkansas to establish a power plant on the White 
river in Boone county, Ark. It is thought that several Springfield 
people will be interested in the scheme, which purposes the develop- 
ment of possibly 10,000 horse-power for distribution in both states. 


MADISONVILLE, KY.—At a recent meeting of the city coun- 
cil, ordinances were passed requiring the Bailey Light and Water 
Company to remove all poles, wires, etc., from the streets and alleys 
of the city on or before September 2. An ordinance was also passed 
revoking any agreement with the company for the lighting of the 
streets of the city. 


CHESTER, PA.—Capitalists, represented by John L. Garrett, a 
local attorney, desire to erect a $100,000 electric light plant in this 
city, and in a proposition to the light committee of councils they 
offer to turn the plant over to the city at the expiration of ten years. 
The Beacon Light Company, a private corporation, now has the con- 
tract for lighting the city. 


HENRICO, VA.—By a unanimous vote the Henrico county board 
of commissioners have formally refused the application of the Pas- 
senger and Power Company for the rights of way in Highland Park 
and Chestnut Hill and other privileges necessary to the installa- 
tion of an electric lighting system. The commissioners decided that 
the concessions asked by the company were unreasonable and ex- 
cessive. 


DURANGO, COL.—Durango taxpayers have voted to grant an 
electric light franchise to Tom Loftus and partners. The vote was 
240 for and ten against. The new company proposes to erect a 
$25,000 plant. They have located a reservoir site four miles from 
town, from which they will obtain water power. The reservoir wil] 
be filled from Junction and Hermosa creeks. The new company 
promises to furnish light much cheaper than the old company. 


STILL RIVER, MASS.—Indications now point strongly that the 
Boston Light, Heat and Power Company is planning to put its con- 
solidated power plant on land now owned by Herbert W. Atherton, 
between the Boston & Maine Railroad and the Nashua river, on the 
west side of the railroad. Some time ago the company bought the 
land owned by the Union Paving Company, Worcester, but as this 
contained but half an acre, they needed more, and have been trying 
to get Mr. Atherton to sell the land adjoining. 


COLUMBUS, OH!O—The Little Miami Light, Heat and Power 
Company, which was incorporated at Columbus recently, with a capi- 
tal of $10,000, will utilize the water power of the Little Miami river 
by constructing a series of dams between the junction of the Little 
Miami and Morrow and placing a power-house at each dam. It is 
proposed to supply the following towns with current: Morrow, 
Lebanon, South Lebanon, Kings Mills, Hopkinsville, Foster’s Cross- 
ing, Miamiville, Mason, Epworth Heights, Branch Hill, Camp Deni- 
son, Milford, Terrace Park, Plainville, Batavia and numerous other 
smaller towns which lie close along the shores of the Miami. 


CANON CITY, COL.—The Colorado Light and Power Company 
has acquired a controlling interest in the La Bella Mill, Water and 
Power Company of Goldfield, which for several years has been one 
of the largest distributors of electric power in the Cripple Creek 
district supplying much of the motive force used in mining opera- 
tions and for lighting purposes in Cripple Creek, Victor and sur- 
rounding towns. The absorption of the La Bella plant by the Colo 
rado Light and Power Company will give that company a domina- 
ting influence in the electrical business of the district and will neces- 
sitate an enlargement of the Canon City plant to double its present 
capacity, rendering it one of the largest concerns of its character 
in the state. The local plant has a capacity of 2,000 horse-power, 
but this will be doubled in order to meet the needs of its wider field 
of operations. 


August 25, 1906 


PERSONAL MENTION. 


MR. ELMER E. DAICY, of Auburn, Me., has been elected treas- 
urer of the Maine Independent Telephone Association. Mr. Daicy 
is manager of the Lewiston & Auburn Telephone Company. 


MR. FREDERICH SONNENSCHEIN, who has had charge of the 
West Point exchange of the Nebraska Telephone Company since its 
inception, has been succeeded by Mr. William Busch, of Omaha. 


MR. WILLIAM MARCONI, it is announced, has joined the ex- 
perimental staff of the Columbia Phonograph Company. His inven- 
tions in the talking machine art will be the property of the company. 


MR. A. P. MULVEY, formerly with the Davis Electric Manufac- 
turing Company, Springfield, Mass., is now associated with the H. 
Krantz Manufacturing Company, Brooklyn, N. Y., manufacturer of 
switchboards, switches, panel-boards and outlet boxes. 


MR. RALPH W. POPE, secretary of the American Institute of 
Electrical Engineers, arrived at Montreal, August 11, on the turbine 
steamer Victoria of the Allan line. He has resumed his duties at 
95 Liberty street, New York, after an absence of two months in Eng- 
land and Scotland. 


MR. WILLIAM J. BARKER, who for the past twenty-five years 
has been in the operating department of the Denver Gas and Elec- 
tric Company, Denver, Col., will retire on September 1 to assume 
the post of executive operating manager of the Northern Colorado 
Power Company. Mr. Barker will superintend the construction of 
the Northern Colorado Power Company's plant at Boulder. 


MR. NICHOLAS F. BRADY, vice-president of the New York 
Edison Company, was married by Bishop Tierney in St. Joseph’s 
Cathedral, Hartford, Ct., on the morning of August 11, to Miss 
Genevieve F. Garvan, daughter of former State Senator Patrick Gar- 
van, and a sister of Assistant District-Attorney Garvan, of New 
York city. Many New York and Albany guests were present. Mr. and 
Mrs. Brady will tour Europe in an automobile, returning to New 
York in December. 


OBITUARY NOTICE. 


MR. E. B. C. HAMBLEY, vice-president and general manager of 
the Whitney Company, which is planning the extensive develop- 
ment on the Yadkin river in North Carolina, died on August 14 at 
Salisbury, N. C. 


NEW INCORPORATIONS. 
PIERRE, S. D.—South Dakota Union Telephone Company, North- 
ville. $50,000. 


MILLBURY, MASS.—Millbury Electric Company. 
President, C. W. Mood; treasurer, Herbert A. Ryan. 


$53,080.75. 


JULIAN, NEB.—Farmers and Merchants’ Mutual. $5,000. George 
F. Conlon, James Lockwood, C. L. Misnet, E. C. Ferguson and H. A. 
Hauptman. 


OTTERBEIN, IND.—Lafayette & Hoopestown Interurban Rail- 
way. $10,000. Incorporators: Isaac E. Switzen, W. Walsh and Elmer 
Hawkins. 


BOSTON, MASS.—Boston & Eastern Electric Railroad Company. 
Twenty miles, with a main line from Beverley to Sullivan Square, 
and a branch to Peabody and Danvers. $250,000. 

DALLAS. TEX.—The Dallas Light and Equipment Company. 
$100,000. Incorporators: T. L. Camp, J. B. Nabors, C. E. Bird, J. A. 
Barnhard, of Dallas, and A. P. McArthur, of New York city. 


DE KALB, ILL.—De Kalb Fuel, Light and Power Company. To 
construct, equip, operate and promote street and interurban rail- 
ways. $100,000. J. Ross McCulloch, Olaf N. Guildlin and Charles 
H. Printz. 


HARRISBURG, PA.—Brady’s Bend & Butler Street Railway 
Company. To build a line from Brady's Bend through Kayler and 
Chicora to Butler. Incorporators: W. J. Horgan, E. W. Dewey, Will- 
iam Criswell, John Dady and W. G. Stern. 


DES MOINES, IOWA—Boone, Webster City & Fort Dodge Inter- 
urban Railway Company. Incorporators: John C. Regan, of Des 
Moines: E. E. Hughes, John S. Crooks, J. H. Herman, M. J. Railly, 
T. L. Jones and John L. Gaephinger, of Boone; Frank A. Sackett, 
of Wehster City. Officers: president, E. E. Hughes; vice-president, 
John C. Regan; secretary, John S. Crooks; treasurer, J. H. Herman. 
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ELECTRICAL SECURITIES. 


The stock market early in the week entered upon a session of fiuc- 
tuations, the like of which has not been witnessed for some time. The 
sensational announcement of the advances in the dividends on the 
Union Pacific and Southern Pacific stocks created almost panicky 
conditions. Along with the selling movement which this announce- 
ment caused, a great many other stocks took part in a sharp rally. 
However, at the end of the week a number of the leading stocks had 
fallen off, declining to practically the same level as existed a week 
previous. Concerning the general state of trade, the iron and steel 
industries show no evidence of abatement in activity. Railroad 
earnings are showing weekly increases of 13 or 14 per cent for gross, 
and it is stated that the net gains for the first half of the year 
amount to between 23 and 28 per cent. The announcements con- 
cerning the Ramsey air line between New York and Chicago were 
received in the financial community with more or less skepticism. 
It is thought that the $150,000,000 which it is announced is available 
would not more than buy the terminal facilities, if that amount really 
could accomplish so much. The engineering and rolling stock would 
necessitate an investment which would multiply many times that 
amount of money. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 18. 


New York: Closing. 
Allis-Chalmers common............c.cccceece 18 
Allis-Chalmers preferred...............c008. 481% 
Brooklyn Rapid Transit.................6.. 78 
Consolidated “Gass. 225 Aawiw eo iw ete whe eens 139% 
General Electric. ............0. cece csceeees 1703% 
Interborough-Metropolitan common.......... 37% 
Interborough-Metropolitan preferred......... 7814 
Kings County Electric. .......... cece eee wees 155 
Mackay ‘Companies (Postal Telegraph and 

Cables) COMMON...... cece see cccceeecs 73% 
Mackay Companies (Postal Telegraph and 

Cables) preferred..........-..-+. panei aca ' T2 
Manhattan Elevated........ 0... cee eee eww nee 1493 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone........ 127% 
Western Union.......-...-. eee ee cence eeeees 92% 
Westinghouse Manufacturing Company..... . 155 


The Consolidated Gas Company has declared a regular quarterly 
dividend of 1 per cent, payable September 15. 

The Brooklyn Heights and the Nassau Electric, the two principal 
operating companies of the Brooklyn Rapid Transit Company, have 
filed at Albany their income accounts for all the four quarters of the 
fiscal year to June 30. The former shows a gain for the year of 
$1,397,594 in gross earnings. Together they show a gain of $1,880,- 
434 in gross and $1,233,380 in net. 


Boston: Closing. 
American Telephone and Telegraph......... 133% 
Edison Electric Illuminating................ 237 
Massachusetts Electric. ............ cee eee eee 70 
New England Telephone..................+- 131% 


Western Telephone and Telegraph preferred. 85 


The instrument statement of the American Telephone and Tele- 
graph Company for July is as follows: gross output, 227,7155; re- 
turned, 70,757; net output, 156,998. For the seven months of the 
current fiscal year the net output has been 960,520. The total num- 


ber now outstanding is 6,658.778. ° 

Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common............ 74 
Electric Storage Battery preferred........... 74 
Philadelphia Electric. .........0 eee eee e ees 8% 
Philadelphia Rapid Transit................ -, 80% 
United Gas Improvement.............--068- 88 

Chicago: Closing. 
Chicago Telephone........... 0. cee ee eee eeeee 119 
Chicago Edison Light...........6-.eeeee eens 137 
Metropolitan Elevated preferred............. 67 
National Carbon Common.......-..-+-+eeeee 86% 
National Carbon preferred...........--eeee. 119% 
Union Traction common............-.+eeee8 4 
Union Traction preferred............e+eeees 14 | 
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-~ INDUSTRIAL ITEMS. 


MR. H. DENNER, Apartado 63, Mexico City, Mexico, is looking 
for manufacturers who desire representation in Mexico. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Island, 
N. Y., has published a new bulletin descriptive of Hunt industrial 
railways. This will be mailed to any one interested upon request. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, Cambridge, England, has issued catalogue No. 39, illus- 
trating and describing instruments and apparatus used in technical 
thermometry. 


THE HOMER W. HEDGE COMPANY, New York, N. Y., an- 
nounces that Walter W. Griffith, for the past five years eastern 
manager for Lord & Thomas, Chicago, 111, has associated himself 
with the company. 


THE AITON MACHINE COMPANY, New York, N. Y., announces 
the following changes in the names of the officials of the company: 
president, Arthur S. Beves; vice-president, Thomas A. Ajton; 
secretary, John S. Showell. : 


THE AJAX LINE MATERIAL COMPANY, Chicago, Ill., an- 
nvunces a new line of mast arms, to be ready about September 15, in 
1engths ranging from six to twenty feet overhang, all fitted with 
a new type of safety pulley. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 34 describes and illustrates plug cutouts, panel cutouts for rotary 
switches, taplets and attachment plugs. This literature will be 
sent to any one interested upon request, 


H. M. BYLLESBY & COMPANY, INCORPORATED, engineers, 
Chicago, have been appointed engineers and manhagers of the Mobile 
kilectric Company, of Mobile, Ala. A new modern power-house will 
be erected immediately and the lines of the company extended and 
rebuilt. 

vw . A 

THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has issued a new catalogue descriptive of insulation 
oť underground pipes conveying steam and hot water by the Port- 
land conduit system. This system consists of the sectional installa- 
tion of conduit sections supported upon specially adapted frames. 


THE H. KRANTZ MANUFACTURING COMPANY, 160-166 Sev- 
enth street, Brooklyn, N. Y., has ready for distribution bulletin 
No. 18. This describes and illustrates type “H. K.” knife switches 
for all circuits, fuse blocks, triple-throw switches and other elec- 
trical specialties. ; 


GEORGE P. HUTCHINS, 120 Liberty street, New York city, has 
been appointed advertising agent for the Illuminating Engineer- 
ing Society. The monthly proceedings of the society will carry a 
limited amount of advertising bearing directly and exclusively 
upon problems of scientific illumination. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill, an- 
nounces the sale of a‘complete automatic telephone exchange of 2,600 
lines, for immediate installation, to the Richmond Home Telephone 
Company, Richmond, Ind. The automatic equipment will replace 
the manual apparatus now in use by the Richmond company. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., reports having closed contracts for 
switchboards for the following places: Port Byron, N. Y.; Shick- 
shinny, Pa.; Packwaukee, Wis.; Knoxville, Tenn.; Port Williams, 
Wash.; Waterport, N. Y.; Sioux City, lowa; St. Marys, W. Va.; Shell 
Mound, Tenn.; Bridgeport, Minn.; Kentwood, La.; Palouse, Wash. 


THE DEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York, N. Y., has issued another of its unique little folders on 
the advantages of the DeVeau type of intercommunicating tele- 
phone. This company has developed this apparatus to such a 
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point that it is practically perfect in all its operations, and is so 
constructed that it is most permanent for the service and artistic 
in design. 


THE CRESCENT COMPANY, Valparaiso, Ind., has recently pur- 
chased the machinery and business of the P. R. Wagor Company, 
Springfield, Mass., and has moved the machinery to Valparaiso, Ind., 
and is now manufacturing the Wagor company’s well-known line 
of protector lamp guards. The company has recently published a 
circular describing this line of guards. The literature and full in- 
formation will be furnished upon request. 


THE GOULD STORAGE BATTERY COMPANY, New York, N. Y., 
has ready for distribution a new booklet descriptive of Gould tele- 
phone batteries. After September 1 the company will have perma- 
nent San Francisco, Cal., headquarters in the restored Monadnock 
Building. Previous to the earthquake and fire the company had 
offices in the Crossley Building which was destroyed, while for the 
last four months temporary offices at 1701 Geary street have been 
occupied. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., is calling attention to the features of type M and type 
MH transformers with an attractive mailing folder. Bulletin No. 
72 gives more complete information concerning the apparatus. Type 
M transformers are designed for heavy continuous service, for com- 
bined motor and lighting duty. Type MH transformers are de- 
signed for lighting duty. Both of these are of an improved type of 
shell construction. 


THE BALL ENGINE COMPANY, Erie, Pa., reports a very brisk 
demand for the Corliss four-valve type of engine. Among the re- 
cent orders are the following: one 700-horse-power cross-compound 
for the city of Aurora, Ill.; one 800-horse-power cross-compound for 
the National Tube Company, Pittsburg, Pa.; two 700-horse-power 
cross-compound for the Duluth & Iron Range Railway, Duluth, 
Minn.; one 600-horse-power cross-compound for the Flint Light and 
Power Company, Flint, Mich.; one 700-horse-power cross-compound 
for the Pennsylvania Railroad Company, Altoona, Pa. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has struck a unique method of calling attention 
to its type U controllers. The company is sending out a hand- 
somely printed booklet showing forth some of the features of this 
apparatus, and an addressed postal card calling fon bulletin No. 102. 
The new catalogues which this company ‘has prepared describing 
the “Dinkey” ventilated controllers and type U controllers are 
very complete and well worth any trouble it might take to secure 
them. The company will be pleased to send full informetioh to 
any one who may have been missed in the distribution of the com- 
pany’s most recent advertising literature. 


- 


THE GENERAL RAILWAY SIGNAL COMPANY, New York 
city, has been awarded the contract for the complete automatic block 
signaling system for the Nankai Railway Company, Japan. This 
is the first high-speed railway in Japan to be electrified. The sig- 
nal system to be installed is known as the “Young” system, and 
is the same as is being installed by the company for the electric 
zone of the New York Central & Hudson River Railroad Company, 
the New York, New Haven & Hartford Railroad and other high- 
speed lines. The Nankai railway will be a direct-current proposi- 
tion. The track circuits for controlling the signals will be operated 
by alternating current supplied from a special single-phase trans- 
mission line. The signal line will be supplied from steam-driven, 
alternating-current generators delivering 2,200 volts at sixty cycles. 
The blocks will average about a half-mile in length. Each block 
will be provided with a home and distant signal. The signals will 
be operated by alternating-current motors taking current from the 
special signal line. Transformers stepping down from 2,200 to fifty 
volts will be employed. The lamps and the signals will also be 
served from the same transformers. The two-rail system will be 
used. Both of the traffic rails will be used for the return of the 
propulsion current. This is accomplished by the use of reactance 
bonds, which, while maintaining the requisite difference of alter- 
nating-current potentials between the rails, freely permit the passage 
of the direct propulsion current. The entire contract for the equip- 
ment of the road has been awarded to Takata & Company. 
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ELECTRICAL MEANS OF MEASUREMENT. 

Attention has been called upon many occasions to the power- 
ful tool which electrical methods of measuring put into the 
hands of workers in their fields. For example; possibly the 
most important advance of recent times in furnace operations 
has been the adaptation of electrical methods of temperature 
measurement. Heretofore, the temperature of a furnace has been 
determined by gness and satisfactory working has been dependent 
to a large degree upon the experience of the man in charge. 
Now, while the value of experience has not been in any way 
diminished, electrical pyrometry has made possible accurate 


temperature determination and control, Only recently was noted 


the employment of an electrical method in another art, that of 
testing materials, which promises to be of great importance. 
Not infrequently other new uses are pointed out. | 
One is the highly 
developed state of the art of electrical measurement. This 
started first with the physicist and then has been followed up by 
the engineer, who was forced to it since the commodity in which 


he deals is unweighable and invisible, and he was forced to 


There are several reasons for this. 


Later he became 
aware of the great importance of the accuracy of his instruments 
and this carried the art to a high degree of perfection, and has 
not been without influence on methods of measurements used 


develop satisfactory measuring apparatus. 


in other branches of science and engineering, even when the 
Ineasurements are made by other means. 

Another reason for the increasing use of electrical means for 
measurement is the exceeding sensitiveness of certain of these 
means. For example, the spectroscope is frequently referred to 
as the most sensitive scientific instrument. By means of it, the 
chemist can detect the presence of elements in quantities far 
too small to be weighed, but a delicate electroscope may be 
several hundred thousand times more sensitive than the spectro- 
scope, and besides this, it is a quantitative instrument, while the 
spectroscope is only qualitative. 

But one feature of electrical methods of measuring which 
will surely have great influence in extending them is the fact 
that the effect to be measured may be produced ab one point 
The 
effect on a thermocouple placed in a furnace is measured by a 


and measured accurately and conveniently at another. 


galvanometer set off at a distance. The lengthening of a sample 
of metal under test is determined by measuring its resistance 
by an instrument placed where it is out of the way and unaf- 
fected by any happening at the testing machine. The speed and 
even the acceleration of a railway car are read directly without 
necessitating the use of a watch by an observer seated com- 
fortably at a table in the car itself. This feature, the ease with 
which the action to be observed can be made to produce an effect 
some distance away, is one which is sure to lead to a wide 
extension of electrical methods of measuring into many new 
fields. 


OHIO ELECTRIC LIGHT ASSOCIATION CONVENTION. 
|The twelfth annual convention of the Ohio Electrice Light 
Association, held last week at the Hotel Victory, Put-in-Bay, 
was notable in several respects. Primarily, it showed the healthy 
condition of central station growth throughout Ohio and the 
loval and active interest which the central station representa- 
The Ohio Electrie Tight 


Association is supported by a very fair proportion of all the 


tives are taking in their organization. 


central stations throughout the state. Out of some sixty central 
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stations affiliating with the association, there were representa- 
tives from forty odd central stations. The interest manifested 
in the reading of the papers and in the discussion was proof 
against the distressing hot-weather conditions which prevailed 
during the three days of the meeting. Outside of the weather, 
however, the other features were, on the whole, satisfactory. In 
fact, the island appears to be an almost ideal place for a con- 
vention of this nature. There was a fraternizing of the central 
station men that could hardly obtain in a large city, where other 
attractions would be such as to divert attention from the business 
and executive sessions, and invite the scattering of the dele- 
gates. The presence of a large number of ladies, and the gen- 
erosity of the manufacturers in making available a number of 
valuable trophies, lent a grace and charm to the meeting which 
helped markedly toward its success. 

As usual, the list of papers presented was considerably above 
the average, and it is to be regretted that space can not be given 
to a more complete presentation of the subjects under discus- 
sion. The symposium upon the subject, “High-Efficiency Light- 
ing Units in Ohio,” brought out a valuable lot of information 
and showed that the Ohio central stations are on the firing line 
in introducing these units. The paper by F. W. Willcox, on 
“New Lamps and New Opportunities,” was well received, the 
departure in the form of the illustrations creating considerable 
amusement, and, it seems, not in any way detracting from the 


ethical and technical value of the treatise. The discussion fol- 


lowing the reading of the papers on the new high-efficiency 
units and upon the Nernst lamps clearly indicated the close- 
ness of the competition in the lighting field. The nip-and-tuck 
debate of the representatives of the manufacturing companies. 
and the informal discussion which took place beyond the con- 
fines of tife assembly room opened up a mine of information 
which was just what the central station manager was looking for. 

An important feature of the programme was the presenta- 
tion of papers dealing with the commercial side of central 
station development. This feature is becoming of greater impor- 
tance and more time is being given to its deliberation. The 
papers presented at this session were very helpful, and clearly 
indicated the awakening which is taking place throughout the 
entire country in the direction of stimulating the demand for 
current and in creating an interest in the subject of electrical 
supply. For the Cooperative Electrical Development Associa- 
tion, Mr. J. Robert Crouse addressed the convention, outlining 
the comprehensive plans of this organization and giving an idea 
concerning the work which had already been accomplished. Con- 
siderable interest was manifested in Mr. Crouse’s remarks, and 


the Ohio men apparently are enthusiastic over the possibilities of 
this enterprise, 


eee 


EDUCATING THE PUBLIC IN SCIENCE. 

An appetite on the part of the reading public for scientific 
stories is a healthy sign, for just as industrial progress, and 
therefore civilization, are dependent upon scientific advance and 
application, so is science itself dependent upon public sympathy 
for its support. The prosperity of a country depends, to a cons 
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siderable degree, upon its keeping in the front rank of scientific 
advance, and also upon the degree to which it adopts scientific 
methods in all its work. To interest the public in science and to 
assist in spreading scientific knowledge accomplishes a double 
result, for, by encouraging the use of scientific methods, it in- 
creases present prosperity, and, by encouraging scientific re- 
search, it provides for the future. The rapid rise of Germany 
in the industrial world is largely to be attributed to her devotion 
to science, pure and applied. On the other hand, while England 
does not yield fo any other country, as far as pure science is 
concerned, we have heard of late a great deal about her back- 
wardness in making use of the knowledge which she and others 
have acquired. Only last fall was an association formed, known 
as the British Science Guild, the object of which is to popularize 
science; to make the average Englishman see how important it 
is that he adopt scientific methods; to show him how beneficial 
it will be for his pocket, and to warn him that only in this way 
can he hope to maintain a leading place in the world. Still 
more recently the matter was brought up in two addresses before 
the British Association. The president, E. R. Lankester, in the 
annual address, said that it is unfortunately true that successful 
political administrators of the affairs of England, as well as 
permanent officials, are altogether unaware to-day, as they were 
twenty-five years ago, of the vital importance of that knowledge 
called science, and of the urgent need for making use of it in a 


variety of public affairs. Whole departments of governments 


in which scientific knowledge is the one thing needful are carried 
on by men wholly ignorant of science. The only remedy which 
he could see for this unfortunate condition is in improving edu- 
cation for the upper classes, and a continued effort to spread a 
knowledge of the result of science and a love for it among all 
members of the community. He pointed to the not infrequent 
dedication of large sums of money in the United States as a 
solid test of the esteem and value attached to scientific progress 
in this country. 

Dr. E. H. Griffiths, president of the mathematical and 
physical section of the association, also touched upon this subject. 
He believes, however, that the fault is not entirely with the 
British manufacturers, so far as the application of scientific 
methods is concerned, but thinks that the greatest need there is 
for missionaries to preach the doctrine that one of the greatest 
national assets is scientific discovery. Dr. Griffiths deprecated 
also the decreasing interest in science evidenced by the British 
layman. Sports of various kinds seem to occupy to-day the 
time which twenty-five years ago was given to study and investi- 
gation. This condition may be due partly to the excitement 
furnished by certain of the new amusements, but he thinks that 
a large part of it must be attributed to the system of education 
in vogue. It is impossible to-day for any individual to have more 
than a superficial knowledge of general science, for facts have 
accumulated so rapidly that science must be divided into many 
sections, and these sections subdivided, if a satisfactory study 1s 
to be made. Moreover, this rapid accumulation of knowledge 
is having a detrimental effect in another way, for the student of 
science is attracted by the novelty of recent work and gives his 
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time to reading about new investigations, when he should be 
studying the underlying principles. One, for example, will dis- 
course fluently upon the mass of an electron and the nature of 
Roentgen rays, without being able to give satisfactory illustra- 
tions of Newton's laws. He shows familiarity with the recent 
developments, but a lamentable ignorance of the simple pheno- 
mena and principles they illustrate. 

While possibly the conditions in this country are more satis- 
factory than in England, one can still find much room for 
improvement. A great deal of popular scientific matter is pub- 
lished which, even though it lack the accuracy and the reserved 
method of a truly scientific discussion, still has the virtue of 
being readable by the layman and of awakening or maintaining 
his interest in science. l 

In the system of scientific instruction in our schools we find, 
however, the faults noted by Dr. Griffiths, but we find also other 
unfortunate features. Our educators are so thoroughly con- 
vinced of the value of teaching science that they begin it in 
The 
little tot who has just learned to read is taught science in one 
syllable. The next year perhaps he gets the same thing in two, 
and so on. This would be all very well, were it not true that it is 


the elementary schools and continue it through all grades. 


the method of teaching which advances, and not the subject. 
Each succeeding year the student is carried over the same 


ground he covered the year before, getting, perhaps, but little’ 


further. 
time. 


Such a method necessarily involves a great waste of 
The subject should either not be taught in the lower 
All admit the 
desirability of teaching some science, but the instruction should 
be given in the proper place, and other subjects equally as im- 
portant should not be allowed to suffer. 


grades, or else omitted from the higher ones. 


We find, even, some openings for criticism in the methods 
pursued at certain of the colleges. In nearly all of them all 
students are required to do some work in science. Courses 
available for those whose time is mainly given to other fields 
must therefore be offered; but these, too frequently, seem to be 
designed more to interest the student than to instruct him. 
More thought is given to amusing him than to teaching him what 
is meant by science. Such courses frequently consist of more or 
less popular talks, profusely illustrated by means of the lantern. 
They soon become known as “snap” courses, and are taken be- 
cause the student must take some such course, and he is told 
that this one will give him the least trouble. In this way the 
very object for which the course is designed is defeated, and all 
that is carried away from the lecture-room is a hazy jumble of 
names and pictures. And what is the value to a man of a few 
ideas scattered throughout a broad science, since they are apt 
What he should have ground 
into him are a few, and perhaps only a few, principles; but 
these should be ground in in a scientific manner. It is not the 
actual knowledge of any science that he should have, but some 
conception of what a science is and what is meant by a scientific 
method. 


In this country, fortunately, we are beginning to get out of 


to be obsolete in a few years? 


the backward condition we have been in respecting scientific 
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advance. Noble gifts by individuals, and generous appropria- 
tions by state authorities, are beginning to bring their rewards. 
While, possibly, we have been more ready to grasp industrial 
opportunities which science has made, we have not done our 
share in the pioneer work; nor can we do this until better 
conditions obtain at the large institutions of learning. There 
those who have the ability to do the work are so tied down with 
other duties that no time is left. ‘This phase of university 
administration was recently discussed by President David Starr 
Jordan, of Leland Stanford University. He knows from experi- 
ence, because he himself is eminent in scientific fields, the needs, 
and he also knows the difficulties. The way out seems to be 
to encourage those who show aptitude for research, relieving 
them of some of the other duties and assisting them to secure 
adequate apparatus; but, in all cases, the investigator should 
retain certain of his classes, for nothing gives one a clearer and 
more logical knowledge of a subject than the teaching of it. 
And, in the mean time, while these university reforms are being 
carried out, let the instruction of the public through popular 


writings go on. Such science, unless it be very bad, does good. 
A CONDEMNATION OF THE ELECTRIC ROCK DRILL. 

In the Enginecring and Mining Journal for August 18, 

Mr. G. E. Palmer discusses rather briefly the merits of the 

electric drill for piercing rock, and comes to the conclusion that 


it is not a satisfactory device. Although he gives much credit 


to the inventors and designers of such drills, he seems to think 
that the character of the work is not at all suitable for electrical 
methods. The success of the compressed-air and steam drills 
lies in their very ruggedness, for they probably may be classed 


among the most inefficient of modern tools. The greatest dif- 


ficulty with the electric drill seems to be in maintaining the 
insulation, for it is admitted that it cuts a straighter and 
smoother hole, is more efficient, is cheaper and more flexible. 
But, in the language of the street, “it won’t stand the racket.” 


Possibly Mr. Palmer’s conclusions are entirely justified. It 
does not follow that the best means of transmitting energy is 
always the best method of applying it, and there is no disgrace 
if it can be proved that the older devices are, in the end, the 
better. But would it not be possible to better the conditions 
under which the electric drills are used, and thus obtain the 
advantages with which they are credited? Electric motors are 
doing good service in coal mines, where the conditions are 
certainly severe. Perhaps a little higher grade of labor would 
throw the balance the other way. One of the necessary con- 
sequences of the introduction of more perfect devices is the 
employment of better-trained labor to take care of them. It 
ought to be possible to-day—and we do not doubt that it is— 
to turn out an electric drill that would stand any service that it 
could justly be called upon for; but it does not follow from this 
that such a drill will be the most satisfactory. We have heard 
a good deal about the beauties of the combined electric-com- 
pressed-air drills, in which the flexibility and economy of the 
one are made use of for transmitting the power, while the 
ruggedness of the other enables this to be applied without 
danger. If such a combination should prove to be the best all- 
around tool, the electrician has nothing to be ashamed of; but 
we are not yet ready to admit that a satisfactory electric drill 


is an impossibility. è 
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Ohio Electric Light Association. 


Twelfth Annual Convention, Put-in-Bay Island, Ohio, August 21, 22 and 23. 


tric Light Association, held at Put- 

in-Bav island, lake Erie, Ohio, on 
August 21, 22 and 23, was well attended 
by central station men as well as manu- 
facturers’ representatives. It is the rule 
at these outings for members ‘and guests 
to bring with them their ladies and fam- 
ilies, and considerable attention is paid to 
the social as well as the business side of 
the convention. The innovation intro- 
duced last year of distributing prizes to 
the ladies was continued at this meeting, 
and a number of the companies contrib- 
uted electric fans, cooking utensils, fix- 
tures and other articles of domestic use or 
ornament. 

TUESDAY AFTERNOON SESSION. 

The first business session was called to 
order at 2 P. M., Tucsday, August 21, by 
Secretary-Treasurer D. L. Gaskill, of the 
Greenville Electric Light and Power Com- 
pany, who announced that owing to the 
fact that President Valentine had during 
the year taken up other business, and 
severed his connection with electric light- 


ing interests, his duties had devolved upon 
Vice-President W. E. Russell (Massillon 


Light, Heat and Power Company), who 
would preside over the convention, and 
had been the acting president since Mr. 
Valentine’s retirement. 

Mr. Russell delivered the annual ad- 
dress of the president, in which he re- 
ferred to the fact that during the year the 
business of electric lighting has shown a 
healthy growth in Ohio, although prices 
have ranged downward and gas competi- 
tion met. The address emphasized the 
necessity of careful attention to cost of 
production in the direction of which prac- 
tical work has heretofore been done by 
this association. A recent decision in a 
case tending to establish greater certainty 
in the construction of the law as applying 
to the rights of the companies in fixing 
rates based upon equitable considerations 
was favorably approved. 

The court decided that the municipality 
must recognize the equity of considering 
the maximum cost of service to any sub- 
stantial class of users as being based on 
hours of use. Acting-President Russell 
commended the determination of the as- 
sociation to expend its effort in conven- 
tions more to the practical side of the 
central station business from the stand- 
point of new business, and how best to get 


and keep it. In closing, the necessity of 
a 


i HE annual meeting of the Ohio Elec- 


united effort was spoken of, the recent 
great improvements in lamp-making ap- 
proved, and further advances hoped for. 
The absence of President Valentine from 
the association membership and conven- 
tion was greatly regreited. Acting-Presi- 
dent Russell paid his compliments to all 
who had assisted the work of the associa- 
tion during the year past. 

The new members 
elected : 

Active—Toledo Gas, Electric and Heat- 
ing Company, J. E. Lockwood, manager 
electrical department; Bucyrus Gas and 
Electric Light Company, H. O. Dutter, 
manager; Citizens’ Gas and Electric Com- 
pany, Wm. M. Adams, general manager, 
Elyria; the United Electric Company, 


following were 


Denison, O. B. Welch, general man- 


ager; the Dayton Lighting Company, 
F. M. Tait, general manager; the Belle- 
vue Illuminating and Power Company, F. 
B. Carr, secretary-treasurer; Salineville 
Electric Light, Heat and Power Company, 
Salineville. 

Associate—Illinois Electric Company, 
Chicago, F. D. Rusling, Ohio representa- 
tive; Pittsburg Transformer Company, 
H. G. Steele, secretary, Pittsburg, Pa.; 
C. W. Lee Company, Newark, N. J., 
Frank B. Rae, Jr., secretary. 

The remainder of the afternoon was 
given over to reading of papers, discussion 
of same being deferred until next day, 
owing to the excessive heat. All of the 
papers were printed and distributed to the 
audience so that the speaker might be 
intelligently followed and points for dis- 
cussion noted. 

On the general subject of high-efficiency 
lighting units in Ohio three papers were 
contributed by central station men, one 
of these being the joint production of two 
authors. 

The first of these was by A. N. Cope, 
of the Public Service Company, Columbus, 
Ohio, who announced as his text “Progress 
in High Efficiency.” His paper, he stated, 
had for its purpose a relation of the ex- 
perience of his company in the operation 
of the Nernst lamp in a commercial field, 
in which its success had not been due 
entirely to its own high-efficiency feature 
but also to the contributing effort of the 
central station in its introduction and 
exploitation. This necessitates a careful 
study of the needs of the customer, es- 
pecially where strong competition from 
electricity or gas or both must be met. 


When the Nernst was first installed by 
this company it was not satisfactory, but 
this the writer thought due to the then 
poor regulation existing and to deficient 
knowledge of the lamp and its capabilities. 
About April, 1905, conditions changed ; 
the regulation improved and the demand 
for the Nernst continuing, it was adopted 
as the sole means of securing business 
from gas users, in which field it has since 
proved amply successful and satisfactory. 

The larger introduction of the Nernst 
lamp was facilitated by an exchange of 
accumulating old stock of are lamps which 
had begun to cumber the company’s store- 
room. The writer gives statistics showing 
as the result of his company’s experience 
that the average kilowatt-hours’ return 
per kilowatt connected to a classified and 
miscellaneous list of consumers was 70.47 
for the arc, while for the same unit in 
Nernst it was 84.75 kilowatts, or twenty 
per cent more; sixteen and two-thirds per 
cent less connected load with the Nernst 
lamps therefore giving the same revenue, 
with the additional benefit of a better 
power-factor, an increase in burning hours 
and a better station load-factor. The flexi- 
bility of the system is especially appre- 
ciated; with the Nernst it is an easy mat- 
ter to drop out a glower in each lamp and 
reduce the current consumption twenty- 
five to thirty-three and one-third per cent, 
and retain the good will of the kicker. 

A feature of the Nernst lamp that must 
not be overlooked is, that with the same 
current density as in the 110-volt circuit, 
twice the amount of watts may be dis- 
tributed, or the same energy with half the 
drop—a decided advantage in overloaded 
circuits in old installations. It is a 
panacea for unbalanced three-wire dis- 
tribution. “The writer thought that the 
lamps are defective in one point, that it 
is too hard to get at the ballasts to see 
their condition. The system of mainte- 
nance will depend upon the number of 
lamps installed. The number of ballasts 
burned out will indicate how well the 
glower voltage is adapted to the lght 
voltage. The right kind of a maintenance 
man will get his glower instruction from 
the ballast condition. In conclusion the 
writer says, “I firmly believe that, had our 
electric competition been less keen, central 


- station conservatism would have had less 


general progress of high-efficiency light- 
ing units to report.” 
The next paper of this series was jointly 
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written by T. D. Buekwell and John 
Gilmartin, both of the Toledo Railway 
and Light Company. They hold that the 
introduction of these high-efficiency light- 
ing units has been beneficial to the central 
station man in broadening the field for 
the employment of electricity as a light- 
ing agent. The central station man is 
thus better able to meet competition and 
satisfy the most exacting as to the 
quantity and quality of illumination. 

F. W. Willcox, of the General Electric 
Company, Harrison, N. J., read his paper 
on “New Lamps and New Opportunities,” 
which was a vigorous and clear presenta- 
tion of the subject from the writer’s stand- 
point. Mr. Willcox believes in no half- 
way measures, but that central station 
managers should boldly put out the 
highest-efficiency lamps found feasible, 
with the design of giving to their cus- 
tomers the very best service possible in 
pursuance of a policy of liberal progres- 
siveness which he thinks will be surely 
profitable in the long run. 

The last paper of the afternoon was 
that by Max Harris, of the Nernst Lamp 
Company, Pittsburg, Pa., entitled “Some 
Notes on High-Efficiency Units by the 
Manufacturer.” This paper was written 
by Mr. Harris in response to an invitation 
extended to him to present the standpoint 
of the manufacturer in connection with 
the views expressed in previous papers by 
central station men as to high-efficiency 
units. 

The convention then adjourned for the 
afternoon. 

WEDNESDAY MORNING SESSION. 

The first announcement ‘Wednesday 
morning was the appointment of the com- 
nuttee on nominations by the executive 
committee under the rules, viz., Messrs. 
Rust, Maxon and Hanley. 

Under the general subject of “Ways 
and Means of Increasing Business” the 
convention listened to a series of papers 
by central station men, all of which were 
short, crisp and practical. They will be 
taken up in their order as read; first, 
S. M. Rust, of the Greenville Electric 
Light and Power Company, whose kev- 
note was attention to details and cultiva- 
tion of the patrons’ wants. Summing 
up, Mr. Rust says, “I would say that the 
following will increase business in any 
town: reasonable meter rates; good serv- 
ice; courteous treatment; good wiring at 
or near cost; free renewals; continuous 
service; attention to small details; cul- 
tivation of acquaintances; careful atten- 
tion to plant; wiring to be paid for when 
desired on instalment plan, or on reason- 
ablv long time; offering of inducements in 
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the way of labor-saving and comfort-giv- 
ing appliances as will enlist the interest 
of the ladies; and at all times work to 
convince the people that the company 
is working to their interest and will do 
everything possible to render the busi- 
ness relations between the company and 
the patron pleasant, agreeable and profit- 
able to both.” 

The next contributor to this series was 
W. C. Anderson, of the Canton Electric 
Light and Power Company, who, like 
Mr. Rust, emphasized the factor of good 
service as the principal one in getting 
and retaining business for the central 
station, and the giving of the very best 
value possible for the money. Every city 
in Ohio should be lighted by a privately 
owned electric lighting plant, which such 
a company can do at the minimum of 
profit, inasmuch as by installing a proper 
pole system for the public business it is 
better equipped to handle the commercial 
and residence lighting. The consumers 
must be thoroughly classified and charges 
established with due regard to investment 
cost and operating expense that shall be 
equitable as between the various classes 
of users and the company. Large con- 
sumers must have special rates or isolated 
plants will result. The residence lighting 
should be on the two-rate basis, the de- 
inand being computed as a certain per- 
centage of the lamps wired. The writer 
condemns maximum-demand meters. The 
two-rate system will meet all the promi- 
nent classes of customers except small- 
motor and long-hour users. For these a 
flat rate may have to be resorted to, es- 
pecially in small cities. Too much care 
can not be taken in classifying business 
to make the rates bear justly as against 
each particular class. 

In connection with the next paper 
literature was distributed, being the bul- 
letins of the Dayton Lighting Company, 
designed by the C. W. Lee Company. The 
third paper of this series takes up the 
same problem as applied to a large city, 
and was by Frank M. Tait, manager of 
the Dayton Lighting Company, one of 
the new members. His paper first con- 
siders the details of soliciting new busi- 
ness, employing a card index and the 
active work in charge of energetic and 
capable young men as canvassers, properly 
superintended and their interest and close 
attention stimulated by means explained 
in detail in the paper.. The work of the 
canvassers is supplemented by a follow- 
up scheme of individual letters. These 
should be written in a clean-cut style, en- 
closing stamped envelope or return postal- 
card and should be sent to a well-selected 
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list and continued at intervals until re- 
sults are secured. The importance of 
advertising is referred to, and especially 
the use of illuminated billboards, which 
show the public that the company has con- 
fidence in its own methods, and merchants 
having other commodities will not be 
slow to follow this advertising hint. The 
offering of electrical appliances of all kinds 
on free-tria] basis is recommended, and 
particulars given. The paper was enter- 
taining, concise and practical. 

J. Robert Crouse, Cleveland, Ohio, ad- 
dressed the convention briefly in refer- 
ence to the objects, plans and results of 
the work of the Cooperative Electrical De- 
velopment Association, which comprise, 
as has been heretofore noted in these col- 
umns, the promotion of the more extended 
use of electricity by the public for light- 
ing, heating and power against all com- 
petitors for like service, and the establish- 
ment of cooperative relations, both morally 
and financially, among the different elec- 
trical interests from the manufacturer to 
the consumer, to the end that each may 
contribute in some measure toward bring- 
ing about results desired in common by 
all. Mr. Crouse quoted freely from a 
paper on the subject of profitable com- 
mercial cooperation, which was presented 
by him before the National Electric Light 
Association at Atlantic City, in June of 
this year. He gave a shori outline of the 
plans contemplated for 1907, which are 
to be submitted in October or November 
to the joint committee of central sta- 
tions, manufacturers, jobbers, contract- 
ors, ete. He asked that the Ohio 
Electric Light Association appoint a 
cooperating committee of two, one cf 
whom shall be a representative of a 
purely electric and the other of a com- 
bination gas and electric company. The 
suggestion was favorably acted upon, and 
Frank M. Tait, of the Dayton Lighting 
Company, and D. W. Low, of the Alliance 
Gas and Electric Company, were later 
appointed as such committee. 

A further series of papers on “Success- 
ful Ways of Increasing Business” were 
next presented, the first one of them by 
J. Kermode, of the Cleveland Electric | 
Jiluminating Company, who gave atten- 
tion principally to the exploitation of 
cooking devices, incidentally suggesting 
the securing of the cooperation of con- 
tractors and architects in providing a 
proper number of outlets, and in other 
ways contributing to the improvement of 
the standards of construction from an 
electrical standpoint. 

J. H. Maxon, of the Gallipolis Light 
and Coke Company, advocates in his paper 
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the placing of appliances, such as desk 
fans, laundry irons, small motors, etc.. 
on trial and approval, the consumer to 
pay for current consumed in the regular 
way during the period of trial, but is un- 
der no obligation to keep the articles unless 
satisfactory after trial. At the end of 
the trial period, which should be thirty 
days, or not to exceed sixty days, to ac- 
cept and pay for the installation upon 
such terms as may be agreed upon, or i! 
not satisfied to retain same the customer 
can have them taken away without expense 
to him other than for current actually 
consumed. 

D. W. Low, of the Alliance Gas and 
Electric Company, in his paper on this 
subject, explains the methods adopted by 
him to introduce gas stoves for cooking 
and other appliances. He puts these out 
for a stated period at customer’s option 
of purchase. Of 500 stoves put out only 
two have been returned. In introducing 
motors, small horse-power motors were of- 
fered to parties who were using other 
forms of power, such as gas engines, with 
the understanding that if not satisfactory 
they would be removed without expense. 
At presenti all the printing in his place 
is done by electricity, current for tele- 
phone batteries is from the lighting plant, 
and all the ice cream is made by electric- 
ity, and part of all the bread mixing. 
Three or four large factories are entirely 
equipped with electric power, and the fur- 
ther introduction of motors is a very easy 
matter, as the public are now quite gener- 
ally converted to the idea that they can 
satisfactorily use motors. 

The last paper of the morning was by 
M. E. Turner, of Cleveland, on the same 
subject. After pointing out considera- 
tions which should tend to make the pub- 
lic liberal in their use of electricity for 
many purposes that add to their comfort 
and enjoyment of life, this writer says, 
“Electricity in the home has its most im- 
portant function in lighting, but not 
necessarily its largest use. It can, and 
should even now be used for auxiliary 
heating and cooking; for cooling in sum- 
mer, and for running the sewing machine 
at all times; for grinding the meat and 
polishing the silver, for ironing, and so on 
in numerous ways. To secure this busi- 
ness the public must be educated to recog- 
nize the value of its convenience to them; 
and this can best be done by effective ad- 
vertising. Whether this be by personal 
solicitation or through literature, or both 
we must, in order to have our advertising 
effective, attract attention, arouse in- 
terest and create a desire to possess the 
articles advertised. Further than this. 
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proper wiring at time of construction of 
modern houses must be looked after. The 
residence patronage should be the largest 
and most profitable, yet many houses are 
not at present equipped with wiring, and 
therefore do not avail themselves of the 
convenience of electricity. With all resi- 
dences properly wired, opportunity for 
larger demand would exist and be taken, 
advantage of, so that the business would 
grow to large and profitable proportions. 
In Cleveland the possibilities in this resi- 
dence load have been fully recognized, 
and a plan devised that puts it within the 
reach of nearly every householder to in- 
stall electric service. Wiring and fixtures 
are furnished on the installment plan. 
Payments are not, however, made direct 
to the company, nor is it a party to the 
contract except as an agent soliciting the 
business for a contractor afterwards 
named by the company. The writer gives 
further particulars of the plan followed, 
and includes with his paper a reduced 
copy of a residence-wiring contract, which 
has been adopted after careful study by 
the Cleveland company. 
WEDNESDAY AFTERNOON SESSION. 

On Wednesday afternoon discussion of 
the papers read up to this time was in- 
vited. Max Harris objected to the state- 
ment made in the paper by Mr. Collins 
with regard to the comparative merits of 
the Nernst as opposed to the GEM, with 


‘reference to renewal cost, inasmuch as 


the same writer had stated in the intro- 
duction to his paper that his paper would 
be confined to the GEM units. He aske! 
how many Nernst lamps Mr. Collins had 
in service at Columbus, of what type, and 
how he arrived at the figures of cost of 
maintenance as given in his paper? 

Mr. Collins replied that he had been 
given to understand from what he believed 
to be a reliable source that the figurez 
quoted were accurate. Mr. Harris stated 
it as his belief that the experience of a 
large number of present users of the 
Nernst lamps would not corroborate the 
figures referred to, but on the contrary 
would show a much better record for the 
Nernst in that particular. 

Samuel Scovil, of the Cleveland Il- 
luminating Company, one of the past 
presidents of the Association, who has not 
always been able to attend these meetings 
of later years, and whose presence was 
much appreciated, rose to enquire what 
was meant by a “high-efficiency” lamp, 
referring to the report of progress by 
T. C. Martin at the National Electric 
Light convention when he spoke of lamps 
that some of the Germans were getting 
out under special circumstances that were 
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claimed to run as low as one watt per 
candle, and in some cases as low as one- 
half watt per candle, which he instances 
as an example of what might be called 
“high efficiency.” : 

Mr. Kermode referred to the successful 
performance of both the Nernst and the 
GEM lamps in Cleveland, especially in 
competition with thirty-cent natural’ gas. 

Frank Duncan (Salineville) enquired 
whether in his town of 3,000 to 4,000 in- 
habitants with not extra good regulation, 
probably about three per cent, and a 
variation in voltage of about five per 
cent, the new high-efficiency units could 
he used with success? 

Mr. Harris stated that the Nernst’ units 
could be operated successfully on circuits 
having a variation averaging within five 
per cent above or below normal, and all 
guarantees on the average life are based 
upon a conditions of that sort. 

George C. Osborn, of the General Elec- 
trie Company, Harrison, N. J., stated 
with regard to high-efficiency lamps of 
the GEM type that they can be placed on 
any circuit where incandescents are used 
at the present time. Provision has been 
made to take care of central stations that 
are using 3.1 or 3.5-watts-per-candle 
lamps, and by adopting the middle or bot- 
tom voltage of the new units it will give 
them the same life as they are now get- 
ting on the 3.5 lamps. 

Mr. Turner suggested that the question 
asked was how to regulate the high-effi- 
ciency lamps, for instance, if the average 
on the circuit is 118 volts, what is the 
most efficient lamp? 

Mr. Osborn replied that with a central 
station operating 118 volts that has been 
getting satisfactory service from the 3.1- 
watt-per-candle lamps they should adopt 
the new lamps in the middle voltage. 

C. E. Inman, Warren Water and Light 
Company, reported that they had quite 
a number of Nernst lamps on their circuit, 
and so far had not found the maintenance 
cost any greater than renewals of incan- 
descent lamps. He had not figured in the 
labor in the cost of replacing glowers, but 
the maintenance on renewal parts is about 
two mills per kilowatt. His company had 
purchased their first lot of Nernst lamps 
two years before they made their further 
purchase, and are using them now a year 
and a half since the second purchase was 
made, and had found them satisfactory. 
Ordinarily his regulation is about two per 
cent; not as good in the daytime as at 
night because they carry sometimes as 
high as 150 kilowatts on the power circuit 
in the daytime. It is, however, quite 
good for a small plant. It is nearly elimi- 
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nated at night, when the Nernst is burn- 
ing mostly. 

J. C. Fish, of the Shelby Electric Com- 
pany, objected to the term GEM being 
pronounced G.E.M., holding that so pro- 
nounced it gave the impression that the 
lamp was an exclusive General Electric 
product; he preferred that it be referred 
to as the Gem lamp, because there might 
be some central station men who would 
want to buy such a high-efficiency lamp, 
and they should not be led to suppose that 
they could only obtain it of the General 
Electric people. 

D. L. Gaskill, of the Greenville Electric 
Light and Power Company, thought that 
the high-efficiency units were a godsend to 
the smaller towns especially because they 
permit the central station to offer a light 
of great power for the minimum of ex- 
pense, and the peculiarity of the smaller 
towns is that the people want the best 
light, but they do not want to pay a high 
price for it; in Greenville, a town of some 
8,000 population, both the GEM and the 
Nernst lamps are in use, but the speaker 
did not care to enter into invidious com- 
parisons or to pass upon the merits of 
either lamp as opposed to the other. The 
GEM with reflector behind it has some 
advantages which the storekeeper appre- 
clates; on the other hand they do not find 
that the renewal cost of the Nernst is 
objectionable. The higher-efficiency lamp 
that can be put out the better for the 
business in general. 

F. W. Willcox, Harrison, N. J., stated 
that taking the comparison on the basis 
of mean spherical candle-power the figures 
as stated by Mr. Osborn would be found 
correct, and about one-sixth in favor of 
the GEM on first cost ; there is a great dif- 
ference between claimed candle-power 
values and actual values. The price of 
the lamps has been considerably reduced 
about three months ago. 

Mr. Harris said that from the stand- 
point of practical comparison it has been 
demonstrated that the two-glower Nernst 
lamp consuming 176 watts will success- 
fully do the work that the 200-watt high- 
efficiency GEM lamp accomplishes. The 
question is, whether the cost of the two- 
glower or three-glower lamp to the central 
station 18 sìx times as great as the cost of 
an equivalent unit of the high-efficiency 
amp. The chair announced that the dis- 
a of the papers read by Messrs. Rust, 
ae a sige Si in order. 
ea eland), asked Mr. Rust 
SURGE GF a some further reasons in 
reac € policy of free lamp re- 


Mr. Rust stated that he could not give 
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any better reason than that set forth al- 
ready in the paper, that if the lamps were 
renewed free patrons would not allow the 
sockets to be empty, whereas if they had 
to replace burned-out lamps themselves 
they would allow their lamps to run out, 
anl many times not use light where other- 
wise they would do so, and thus affect the 
monthly bill. 

Mr. Inman reported that it was his 
practice to instruct his repairmen when- 
ever they discover a black lamp to see that 
same is replaced promptly with a new 
lamp; he furnishes free renewals. 

In response to inquiry from Mr. Scovil 
as to the method of carrying the free re- 
newal idea into effect, Mr. Rust stated 
that his company let it be understood that 
any consumer upon bringing a burned-out 
lamp to the office could exchange it free 
for a new lamp. All regular lamps are 
included under this offer. 

Mr. Willcox suggested that a good plan 
would be to offer a specified number of 
renewals for a certain number of kilowatt- 
hours’ consumption. This would give to 
the consumer something in proportion to 
the amount of revenue derived from him. 

W. C. Engel, People’s Gas and Electric 
Company, Defiance, stated that their plan 
was to have the meter reader carry extra 
lamps with him in his buggy, and when 
reading the meter ask the lady of the 
house if any lamps need renewing, and if 
so, to supply same free. This had proved 
satisfactory. 

Mr. Scovil stated that in his city, Cleve- 
land, they did not give free renewals, but 
he thought it was more a question of 
precedent with them than conviction. 
They had never given free renewals and 
as a matter of habit had continued that 
plan. In the smaller cities the speaker 
thought that no doubt the furnishing of 
free renewals was probably all right, but 
there was something to be said on the 
other side. He thought if you were going 
to adopt the free renewal idea the plan 
suggested by Mr. Willcox was probably a 
good one. Then the lamp user would be 
treated equitably according to the light he 
used. 

The convention next listened to a paper 
by Wm. Wolls, of the Columbus Railway 
and Light Company, on “Gas Engines in 
Competition with Electric Motors.” Mr. 
Wolls says, “It is generally a struggle to 
secure a power customer in the face of the 
keen competition of to-day, with both gas 
and steam, but it is a matter of satisfac- 
tion to the engineer who is negotiating 
& commercial power deal to know that if 
he closes the contract and the customer’s 
building or factory is equipped with 
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motors that the service supplied will be 
non-intermittent with pressure commer- 
cially constant, as there is no better refer- 
ence than a satisfied customer.” 

The next paper read was by Charles A. 
Parker, of Detroit, Mich., upon the title, 
“Advertising and New Business Getting.” 
In the course of the paper, the title of 
which is suggestive of its contents, Mr. 
Parker said: “Why should the central 
station man, purveyor of one of the most: 
advertisable things in the world shut him- 
self, as he too often does, in a gloomy 
barracks of a power-house way out on the 
city limits, and preserve a deadly silence 
toward the rest of humanity?” And why 
—when some enterprising soul does brave 
a two-mile walk to find if he can have a 
little electricity should he be greeted with 
a nervous glance as if he were a trespasser 
or a tramp? The successful central 
station man of to-day and to-morrow is 
the man who welcomes and makes much 
of a possible customer; who keeps his 
bright, well-trained solicitors constantly 
busy calling on interested people; who 
employs good live advertising capable of 
arousing popular interest, and sends out 
same to lists of residences, stores and 
factories situated adjacent to or upon the 
company’s lines; and who has always a 
broadminded up-to-date business welcome 
for new business, and a proper fostering 
care of the business already contracted for. 
Mr. Parker urges the adoption by central 
stations of the monthly bulletin to in- 
struct people as to the manifold uses of 
electricity, and drive home the point. The 
solicitor whose coming has been heralded 
by good, forceful, direct-by-mail advertis- 
ing finds a ready acquaintance with elec- 
tricity abroad in the land, and he find: 
the mind of the customer prepared to re- 
ceive his suggestions favorably. In con- 
clusion, the writer urges that central 
station men illustrate their own product by 
employing their own electric signs. 

J. R. Cravath, Chicago, Ill., presented 
his paper on “Wiring and Lighting Equip- 
ment of an Eight-room, $3,500 Residence.” 
This was recognized as a practical con- 
tribution to literature upon such subjects, 
and was listened to with a great deal of 
interest. 

By request, Mr. Cravath supplemented 
the paper as printed and distributed to 
the convention by some remarks upon the 
subject of the lighting of small churches, 
his device explained being, however, ap- 
plicable to churches of any size, and to 
all auditoriums. He referred to the fact 
that lighting units are generally placed 
in halls and churches where they are 
visible, or at least the fixtures are visible, 
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and the lights are not turned out during 
the service usually so that a person must 
sit and let the light shine in the eyes 
during the entire service. In the case of 
people with weak eyes this is very ob- 
jectionable. Even those with strong eyes 
will no doubt eventually feel the strain. 
The speaker then showed blue prints and 
drawings on blackboard of his device for 
obviating this bad effect, the fixture being 
placed at such an angle as to keep the 
light out of the eyes of the audience or 
congregation. 

The papers read at this session were not 
discussed at this time. 

On motion of B. S. Young, chairman of 
the publicity committee, the following 
resolutions reported by him from this 
committee, were unanimously adopted: 


WHEREAS, The Toledo Car Association has 
recently by resolution as announced by circu- 
lars posted reduced the time limit for un- 
loading coal from ninety-six hours to forty- 
eight hours; and, 

WHEREAS, The demurrage charge per diem 
for further delay in unloading is $1 for each 
twenty-four hours thereafter; and, 

WHEREAS, The agreement between rail- 
roads or transportation companies is, that 
a charge of only twenty cents for each 
twenty-four hours is made for cars while 
off their right of way; and, 

WHEREAS, The demurrage at the rate 
charged shippers would amount to $300 per 
annum, approximately one-half of the value 
of the car, and is in every way unjust and 
exorbitant; be it 

Resolved, That this association hereby pro- 
test against said action of the Toledo Car 
Association as being an unjust discrimina- 
tion against the shipper, and the officers of 
this association are hereby authorized and 
instructed to file notice with the said Toledo 
Car Association of this protest, and to co- 
operate with all other associations of ship- 
pers in an earnest effort to have this reso- 
lution rescinded, or to have the demurrage 
charge reduced to the amount incurred 
against the railroad delivering the shipment, 
which is twenty cents per day. 


Also the following: 


WHEREAS, It has been the custom of rail- 
roads to confiscate coal shipments and to 
divert them to their own use; and, 

WHEREAS, This practice operates to the 
serious injury of light and public service 
companies, adds to operating expense and 
financial loss, creates dissatisfaction among 
customers or patrons of public service cor- 
porations, and seriously interferes with their 
operation; be it 

Resolved, That the executive committee of 
this association be and hereby are authorized 
to cooperate with the proper officers of public 
service corporations to the end that proper 
legislation may be enacted to effectually cor- 
rect this evil. 


Owing to the excessive heat an adjourn- 
ment was now taken until Thursday 
morning. 

THURSDAY MORNING SESSION. 

The following were admitted to mem- 
bership: 

Associate—The Shelby Electrie Com- 
pany, and the Cooperative Electrical De- 
velopment Company, of Cleveland, Ohio. 

The nominating committee reported the 
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following officers nominated for the ensu- 
ing year: 
President—W. P. Engel, Defiance. 
Vice-president—C. C. Collins, Colum- 
bus. 


Secretary-treasurer—D. L. Gaskill, 
Greenville, - 
Finance committee—E. J. Bechtel, 


Toledo; B. S. Young, Ada; J. H. Maxon, 
Gallipolis. 

Executive committee—W. E. Russell, 
Massillon; M. E. Turner, Cleveland; D. 
W. Low, Alliance; E. H. Beil, Youngs- 
town; F. M. Tait, Dayton. 

Advisory committee—Samuel Scovil, 
Cleveland; W. E. Miller, Mt. Gilead; D. 
L. Gaskill, Greenville. 

After some other routine business, in- 
cluding adoption of the report of Secre- 
tary-Treasurer Gaskill, which showed a 
balance in the treasury, the papers of the 
day previous were called up for discus- 
sion. 

Mr. Turner differed witn the statements 
in Mr. Cravath’s paper discounting stand 
lamps as not good reading lamps, but 
only suited for writing purposes. He 
thought the discrimination against the 
stand lamp arose from the fact that many 
stand lamps are provided with a shade that 
is so deep that the light is cut off so that 
a person sitting near the table is unable 
often to read because of the shade. The 
speaker prefers a stand lamp, and believes 
that many others share this preference. 
A table lamp is an ornament, and the 
gathering about the table is a social fea- 
ture of family life that is enjoyable. Ifa 
shade is used that will permit the light to 
spread far enough around a table four 
or five people may conveniently be seated 
about the table and all be able to avail 
themselves of the light for reading. For 


- such purpose it is to be preferred to chan- 


delier lighting. 

N. R. Birge read his paper on “The 
Series Luminous Arc Rectifier System,” 
describing briefly its construction, opera- 
tion, advantages, efficiency, distribution, 
color and low maintenance cost. The es- 
sential features of the new system are the 
luminous are lamp, with absolute cutout 
on the line and the mercury arc rectifier 
set in the station. The energy, economy, 
brilliancy of illumination and character 
of distribution are the marked advantages 
of the system. Readings made with a 
luminometer show that a luminous lamp 
consuming 310 watts at the terminals 
gives the same intensity of illumination at 
a distance of 309 feet that the 480-wait 
direct-current series enclosed-are lamp 
gives at a distance of 275 feet, and that 
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the 480-watt, alternating-current, en- 
closed-series lamp gives at 247 feet. The 
maintenance cost is very low; the upper 
electrode is copper, and the arc burns at 
a comparatively low temperature, which 
results in an average life of about 4,500 
hours for this electrode, and a practically 
negligible cost for renewal. The lower 
electrode has a burning life of 150 to 
175 hours, which allows one man to take 
care of and trim a much greater number 
of lamps than possible with open or en- 
closed carbon arc lamps. This long-burn- 
ing feature and the fact that only one 
electrode must be removed gives marked 
economy in maintenance. 

In the discussion following Mr. Birge’s 
paper, Mr. Inman enquired whether any 
more difficulty was experienced with this 
system from lightning than from any 


other street-lighting system. 


Mr. Birge replied that so far as he knew 
there had been no trouble reported. 

Mr. Tait asked the proper height to 
hang the lights above the street to get the 
best results. Mr. Birge replied, twenty 
feet to twenty-five feet. 

In reply to an enquiry, Mr. Birge stated 
the cost of tubes is $25, with an allow- 
ance of $5 for return of old tubes, mak- 
ing the net exchange price $20. Replying 
to enquiry by Mr. Maxon as to the greatest 
length of circuit practicable, the speaker 
stated this was practically the same as 
with the series alternating-current. 

Mr. Custer enquired as to cost of re- 
newals and as to how these compare with 
cost of renewals with series alternating- 
current lamps. | 

Mr. Birge stated that for 480 alternat- 
ing-current enclosed-arc lamps the cost 
of maintenance, including trimming, car- 
bons and electrodes, outer and inner 
globes, is $4.25 per lamp per year. Cost 
of luminous lamps, $2.95 per lamp per 
year. Tube renewals, figured on a basis 
of. 700 hours (which figure was arrived at 
from reports from Glens Falls, N. Y., 
where five fifty-light outfits had been in- 
stalled since January 1, 1906) for fifty- 
light sets, $2.28 per lamp per year. Total 
cost of maintenance of luminous rectifier 
system, including tubes, $5.23 per lamp 
per year. The above figures are based 
upon the assumption that lamps are op- 
erated 4,000 hours per year. Cost of 
energy will in a great measure depend 
upon local conditions. Assuming a cost 
of energy of one and one-half cents per 
kilowatt-hour, the 480-watt enclosed-arc 
lamp would cost $33.40 per lamp per 
vear, and luminous lamps $22.14 per 
lamp per year—showing a saving of 
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$11.26 per lamp per year in favor of the 
luminous arc system. Deducting from 
this amount ninety-nine cents from the 
increased cost in maintenance shows a 
total saving for the luminous arc rectifier 
system over series alternating-current sys- 
tem of $10.27 per lamp per year. 

Mr. Duncan enquired if the luminous 
arc could be run on ordinary direct cur- 
rent, to which Mr. Birge replied that a 
large number of Brush machines have 
been rewound for four amperes and are 
operating luminous arc lamps. 

Mr. Duncan asked how the cost of re- 
winding a Brush machine compares with 
the first cost of installing rectifier out- 
fits. 

Mr. Birge stated that the cost of re- 
winding a No. 914 or No. 12 Brush arc 
machine for four amperes will be approxi- 
mately $1,000 or $1,200. Such Brush ma- 
chines when rewound will each operate 
100 to 125 lamps. The cost of a rectifier 
outfit of 100 lights’ capacity, depending, 
of course, on the frequency and size ot 
the set, would be approximately $2,300. 

Mr. Scovil suggested that in using the 
old Brush rewound machine the tube rc- 
newals would be gotten rid of; to which 
the speaker agreed, and that this would 
reduce the operating cost, but added that 
the expense of maintenance of the Brush 
machines would in a measure offset that. 

Mr. Turner asked whether a higher ef- 
ficiency would not be obtained with the 
rectifier system than with the Brush arc 
machine. The speaker said that the eff- 
ciency of the Brush arc would be about 
eighty per cent, and the efficiency of the 
rectifier set about ninety per cent. 

Mr. Maxon enquired whether in fitting 
up a new station the speaker would rec- 
ommend direct current or alternating cur- 
rent. Mr. Birge replied that he wouid 
recommend the rectifier. Mr. Scovil 
asked whether this was for the reason that 
the same distributing mains would be used 
for other purposes? Mr. Birge answered 
for the reason was that it would do away 
with rotating machinery, and substitute 


the rectifier set, which could be operated | 


directly from the alternating-current bus- 
bars. 

Mr. Russell said that he had heard it 
urged against the magnetite arc lamp, 
whether justly or not he did not know, 
that there is a generation of gas that is 
very destructive to the internal parts of 
the lamp, and asked the speaker what he 
had to say as to this. 

Mr. Birge replied that some iron fumes 
are given off by the lamp, which are 
carried up through a chimney and out 
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into the air; in no way, so far as he knew, 
had they interfered with the mechanism 
of the lamp. This chimney has such a 
good draft that it carries all the fumes 
away, and none, or at least a very small 
amount, are deposited on the mechanism. 
With the first lamp brought out of the 
luminous type considerable trouble was ex- 
perienced from this deposit collecting on 
the outer globe and giving the globe a 
yellowish appearance. This trouble was 
overcome by changing the construction of 
the upper electrode boxes, and the present 
standard lamp is so designed that no 
trouble whatever arises from smoked 
globes. 

Acting-President Russell requested Mr. 
Grabill (of the Ashland Gas and Electric 
Company) to give the convention the 
benefit of his experience with an installa- 
tion of these lamps. 

Mr. Grabill stated that they changed 
at Ashland from Thomson-Houston open 
arcs to the luminous arc the Ist of last 
December. Under the former system 
their carbons cost them about $200 per 
year, whereas $50 worth of the new elec- 
trodes he finds will last about fourteen 
or fifteen months. As to fumes, has ex- 
perienced no trouble with the lamps, 
which were of the first pattern put out, 
with swinging electrodes. Lamps in- 
spected about twice a week. Of the ninety 
installed the speaker had not found one 
out, but all burning nicely and steadily 
on an inspection trip made just previous 
to coming to this convention. The police- 
men at Ashland report outages and the 
company is docked five cents an hour per 
lamp. The dockage under the old system 
used to run as high as $8 or $10, the lamps 
being inspected every night. It now runs 
as low as from $1 to $2.50, the latter 
figure having been reached during a month 
when the lamps were allowed to burn too 
long without trimming. Direct current 
is used. The speaker can drive around 
and easily trim the ninety. lights and 
clean up globes in a day, and the elec- 
trician formerly employed to take care of 
the lamps has been dispensed with. 

Secretary Gaskill, who, in addition to 
runuing an electric light and power plant 
at Greenville, Ohio, is also an attorney- 
at-law in active practice, presented an 
interesting paper on “Legislation, Its Uses 
and Abuses” in connection with the report 
of the advisory committee. 

Mr. Scovil, of the Cleveland Illuminat- 
ing Company, always a valued counselor, 
discussed the report and descanted some- 
what broadly upon property rights in 
general, holding that the tendency which 
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has manifested itself too widely of late 
years to attack these rights indiscrimi- 
nately oftentimes seemed to discharge 
without reason its main effort against 
public service companies; whereas, if the 
individuals who make these attacks would 
give a moment’s thought to the subject 
they would find that in attacking the 
rights of public service companies they arə 
like Samson pulling down the strong 
columns which support the fabric of 
civilized society, and would involve all 
property rights in a common ruin. The 
ultimate basis for the defense of indi- 
vidual and corporate right to hold prop- 
erty, or even to will it to posterity, arises 
from the fact that society derives more 
benefit by individual and corporate pos- 
session of these rights than it could other- 
wise derive; that without the idea of in- 
dividual ownership of property there 
would be no incitement to human en- 
deavor. 

The paper by Mr. Gaskill and the sup- 
plemental remarks by Mr. Scovil were, 
upon the suggestion of Mr. Low, referred 
to the executive committee with instruc- 
tions to arrange for proper publication of 
the same. 

Further discussion followed in the na- 
ture of an executive session and the report 
of the “Committee on Cost Determina- 
tion” was submitted through E. J. 
Bechtel, of the Toledo Railway and Light 
Company, who, however, was unable to 
be personally present. 7 

The Ohio Association, in common with 
others, several years ago realized the neces- 
sity for definite work along lines of cost 
determination, and the present committee 
report is a further contribution to the sub- 
ject. A synopsis of the last report is 
given, and reference is made to an in- 
teresting paper read before the New 
England Association of electric light engi- 
neers, by J. S. Codman, a feature of which 
paper is a bibliography of former papers 
bearing upon this subject. 

In discussing the report, Mr. Scovil 
remarked that companies who might have 
to go into the question of a maximum rate 
ordinance would do well to establish 
charges for current on a basis of stand- 
ing and running charges, that in order to 
go into the United States Court on the 
ground that a given rate would deprive 
the complainant of its property without 
due process of law it would be necessary to 
show that such maximum rate fixed by the 
ordinance would not give a reasonable re- 
turn for the use of the property devoted to 
the public convenience, taking into con- 
sideration all of the elements of cost. In 
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this connection, the cost depending upon 
the use which people made of an installa- 
tion and investment placed at their dis- 
posal and required to be made for their 
service is an important point which can be 
applied in two or three different ways. 

The convention next listened to the 
report of T. E. Crawford (Library Bureau, 
Cleveland, Ohio), of the “Committee ou 
Uniform Accounting and Records.” 

The chair invited discussion of any 
papers concerning which members desired 
to express themselves, in response to which 
Mr. Low gave some account of his expe- 
rience in placing small motors, along the 
same lines as covered in his paper, and Mr. 
Inman told of his success in installing 
similar motors, stating that he had in July 
a continuous output of 24.2 kilowatts on 
the power circuit, and 38.8 kilowatts on 
the alternating current, showing that the 
power circuit was coming up. His rates 
on the power circuit ranged from four 
cents per kilowatt down to two and three- 
quarters cents if the consumer used 1,865 
kilowatts per month. He has now two 
consumers on the line who claim the two 
and three-quarters cents rate nearly every 
month. On elevator load for small mo- 
tors below five horse-power he charges six 
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HE twelfth annual convention of the 
T Ohio Electric Light Association 
was delightfully located at Put-in- 
Bay island. The central station men, 
supply men and guests greatly enjoyed the 
lake trip across from Cleveland, Sandusky, 
Toledo and Detroit. While the weather 
was oppressively hot during the business 
sessions, there was sufficient entertainment 
provided to offset the physical difficultics 
under which the attendants labored. The 
Victory park accommodations and the 
bathing were especially enjoyed, and the 
presence of a large number of ladies added 
very greatly to the attractiveness of this 
convention season. 

Too much can not be said in the way 
of credit to those who engineered this 
convention. To Samuel Scovil, J. A. 
Bendure, D. L. Gaskill, M. E. Turner, 
E. J. Bechtel, M. C. Hull, W. E. Miller, 
W. P. Engel, B. S. Young, W. J. Hanley, 
George B. Dusinberre, A. A. Serva, L. B. 
Hoit, George Porter, N. C. Cotabish, 
Elliott Reynolds, F. W. Willcox, A. C. 
Robeson, Fred Bissell, E. F. Gwynn and 
E. H. Beil are due the thanks of all those 
present for the wealth of consideration 
which left no opportunity for anything 
but satisfaction. 

On the morning of the first day of the 
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cents per kilowatt. Upon first establish- 
ing these rates he was afraid that the peaks 
might conflict, but this has not proved to 
be the case, as the motor load commences 
to drop off just before the lighting peak 
comes on. ' 

The paper on “Electrical Heating De- 
vices, Their Latest Commercial Develop- 
ment,” by H. J. Mauger, of the General 
Electric Company, Schenectady, N. Y., 
was elaborate and handsomely illustrated. 
The writer identified the activity of the 
central station in relation to heating de- 
vices with the organization of new-busi- 
ness-getting departments and the develop- 
ment of the commercial aspect of the elec- 
tric lighting business. 

Discussing the paper, Mr. Scovil en- 
quired if the writer had calculated the cost 
of such a simple cooking outfit as a cen- 
tral station man should use in his own 
kitchen or home. Mr. Mauger replied that 
they had a tentative outfit, which would 
cost $55 net. This, however, is not large 
enough for a large family, the outfit for 
which is estimated at say $75. These 
figures are not final, however. 

The convention having now comnleted 
its regular programme, President-elect 
Engel took the floor and briefly addressed 
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the meeting. Pledging himself to work 
throughout his administration for the best 
interests of the organization, he invited 
suggestions from all, whether central sta- 
tion managers, supply men or manufac- 
turers. He congratulated the material 
men and manufacturers on their hearty 
cooperation with and interest in the As- 
sociation, and referred approvingly to the 
handsome exhibits made, which, he stated, 
were of a very attractive character. He 
was pleased that so many ladies had at- 
tended, and reminded the members that 
their presence did much to render these 
annual meetings enjoyable and to cultivate 
sociability and good feeling. 

On motion of Secretary Gaskill, the 
thanks of the convention were extended to 
the donors of the several magnificent 
prizes presented to the ladies. 

On motion of Mr. Turner, the commit- 
tees on “Cost Determination,” on “Rec- 
ords”? and on “Publicity” were continued, 
and committees authorized to report on 
the “Progress of High-Efficiency Lighting 
Units” and of “Electric Heating Devices,” 
the said committees to be selected later 
by the president and notified by mail. 
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convention quite a large group of attend- 
ants assembled on the steps leading to the 
veranda of the Hotel Victory, and a large 


‘group photograph was taken, a reproduc- 


tion of which is given herewith. In this 


W. P. ENGEL, PRESIDENT OHIO ELECTRIC 
LIGHT ASSOCIATION. 


group may be recognized many of the men 
well known to the electrical fraternity, 
not only of Ohio and the central states, 
but throughout the country in general. 
Among the central station men present 
were the following: 


W. E. Russell, Massillon Light, Heat 
and Power Company. 

W. E. Miller, Mt. Gilead Water, Light, 
Heat and Power Company. 

Edward Matt, Lancaster Electric Light 
Company. 

C. C. Custer, Miami Light, Heat and 
Power Company, Piqua, Ohio. 

E. T. Selig, general manager, W. B. 
Wilkinson, Mt. Vernon Electric Light 
Company. 

B. J. Denman, W. B. Thompson, Edison 
Illuminating Company, Detroit. 

C. S. Longnecker, manager, 
Electric Light Company. 

Frank M. Tait, The Dayton Lighting 
Company. 

John Gilmartin, Toledo Railway and 
Light Company. 

Frank Houghton, M. E. Turner, Sam- 
uel Scovil, J. T. Kermode, W. H. Kelsey, 
Arthur Pomeroy, Cleveland Electric Il- 
luminating Company. 

Louis T. Kaiser, Thomas Emery’s Sons, 
Cincinnati. 

Frank Espy, manager Consolidated Gas 
and Light Company, Tiffin. 

D. L. Gaskill, A. C. Robeson, Z. T. 
Dorman, S. M. Rust, W. T. Fitzgerald, 
M. D., Greenville Electric Light and 
Power Company. 
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S. E. Falk, Bryan, Ohio. 

H. C. Dye (municipal plant), Galion, 
Ohio. 

H. P. Grabill, Ashland Gas and Elec- 
tric Company. 

Frank Duncan, Salineville 
Light, Heat and Power Company. 

James O’Toole (municipal 
Hamilton, Ohio. 

D. W. Cameron, Cambridge Power, 
Light and Traction Company. 
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E. L. Booth, Bellaire Light and Power 
Company. | 

J. H. Maxon, Gallipolis Gas and Elec- 
tric Company. 

W. P. Engel, People’s Gas and Electric 
Company, Defiance. 

C. E. Inman, superintendent Warren 
Water and Light Company. 

C. B. Rodgers, Tiffin Electric Illumi- 
nating Company. 

F. DeWitt, Miamisburg, Ohio. 
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facturing Company, W. G. Nagel Electric 
Company, Electric Appliance Company, 
Robbins & Myers, Fisher Electric Com- 
pany, American Electrical Heater Com- 
pany, Post-Glover Electric Company, 
Cleveland Electrical Supply Company, 
Morean Gas Fixture Manufacturing Com- 
pany, Star Electric Company, F. Bissell 
Company, Erner Electric Company, Dou- 
bleday-Hill Electric Company and the 
Fort Wayne Electric Works. The prizes 
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A. N. Cope, Columbus Public Service 
Company. 

W. A. Walls, C. C. Collins, Columbus 
Railway and Light Company. 

S. F. Messer, Warren Water and Light 
Company. 

W. F. Hubbell, Wauseon Electric Light 
Company. 

E. A. Bechstein, Sandusky. - 

R. R. Johnson, Northern Ohio Traction 
and Light Company, Akron. 

J. E. Rockwood, Toledo Gas, Electric 
and Heating Company. 

J. S. Rotting, East Liverpool Traction 
and Light Company. 

B. S. Young, Ada, Ohio. 


A. B. Young, Kent Water and Light 
Company. 

D. W. Low, Alliance Gas and Electric 
Company. 

The contests for the ladies were carried 
out with the scrupulous regard for fair 
play which was so splendidly illustrated 
last year by the referee-in-chief, W. P. 
Engel. The generosity of the manufac- 
turers this year made it possible to dis- 
tribute elaborate and costly souvenirs to 
nearly every one of the ladies present. 
These prizes were donated by the General 
Electric Company, Westinghouse Electric 
and Manufacturing Company, Libby 
Glass Works, W. J. Barr Electric Manu- 


ranged in importance from a heating pad 
to a magnificent lamp and cathedral glass 
dome. They were awarded as follows: 

Euchre contest—(1) Mrs. P. J. Will- 
jams, Columbus, Ohio; (2) Miss F. M. 
Tait, Dayton, Ohio; (3) Mrs. George A. 
Williams, Cincinnati; (4) Miss Mary 
Gaskill, Greenville. 

Guessing contest—(1) Miss Helen Gas- 
kill, Greenville; (2) Mrs. George A. Will- 
iams, Cincinnati; (3) Mrs. H. C. Houck, 
Cincinnati; (4) Mrs. J. T. Kermode, 
Cleveland; (5) Mrs. A. A. Serva, Fort 
Wayne, Ind. 

Bowling contest—(1) Mrs. Z. T. Dor- 
man, Greenville; (2) Mrs. William 
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Adams, Elyria; (3) Miss Annette Miller, 
Mount Gilead; (4) Miss Mary Gaskill, 
Greenville. 

Pedro contest—(1) Mrs. W. H. Kelsey, 
Cleveland; (2) Mrs. E. L. Booth, Bel- 
laire; (3) Mrs. George R. Craven, Cleve- 
- land. 

Second euchre contest—(1) Mrs. A. A. 
Serva, Fort Wayne, Ind.; (2) Mrs. P. J. 
Williams, Columbus; (3) Mrs. Z. T. Dor- 
man, Greenville; (4) Miss Mary A. Gas- 
kill, Greenville; (5) Miss Annette Miller, 
Mount Gilead; (6) Mrs. F. M. Tait, Day- 
ton; (7) Mrs. R. E. Gorton, Warren, 
Ohio; (8) Mrs. F. B. Houghton, Cleve- 
land. 

W. P. Engel, the president-elect of the 
association, is easily one of the most popu- 
lar central station men in the central 
states. His quiet earnestness has won him 
the admiration of the electrical fraternity, 
and his integrity of purpose and loyal 
service to the association made him the 
logical candidate for the executive posi- 
tion. Mr. Engel is of German descent, and 
was born at Kenosha, Wis., in 1861. He 
learned the baker’s and _ confectioner’s 
trade with his father, but at eighteen years 
of age became a trackman for the Chicago 
& Northwestern Railway, afterward be- 
coming fireman on a passenger train be- 
tween Harvard Junction and Elroy on the 
same system. In 1883 Mr. Engel visited 
England, France and Germany, and saw 
the first German alternator set up in Ber- 
lin by the Siemens & Halske Company. 
He became acquainted with one of the 
vounger Halske sons, and took a deep in- 
terest in electrical machinery. Upon his 
return to this country he worked as a line- 
man for the Arc Light and Power Com- 
pany, Chicago. He then took charge of a 
lighting plant at Charlotte, Mich., after- 
ward purchasing this plant, which he still 
operates. Mr. Engel purchased the De- 
fiance plant in 1900. This plant had been 
operated by several companics, all of whom 
had suffered disaster and inflicted pecu- 
niary burdens upon their stockholders. 
Mr. Engel has successfully brought the 
plant out of this condition, and is operat- 
ing what is known as the People’s Gas and 
Electric Company, which supplies all of 
the public utilities of the city of Defiance, 
excepting the waterworks, namely: electric 
light plant, gas plant, hot water heating 
plant on the Yaryan system, the street- 
railway svstem, and a summer resort 
known as Island park. Mr. Engel is a 
member of the Northwestern Association, 
and has been affiliated with the Ohio Elec- 
tric Light Association since 1900, serving 
on the finance committee in 1904, and on 
the executive committee in 1905. 
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The representatives of the manufac- 
turers and supply men were out in force, 
and contributed very largely to the success 
of the convention. The large reception 
room of the Hotel Victory was divided 
into sections, where a number of very in- 
teresting exhibits were shown. 

The General Electric Company showed 
a number of new heating and cooking de- 
vices, new high-efficiency lamps, and the 
latest improvements in metallized fila- 
ment lamps with Holophane shades. The 
company was represented by its host of 
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off the main reception room. Their blue 
silk banners were a conspicuous adornment 
of their headquarters. The company ex- 
hibited a line of portable instruments, 
direct-current, single-phase and polyphase 
wattmeters, arc lamps for all circuits, and 
fan motors—ceiling and desk types. On 
behalf of the Sawyer-Man Electric Com- 
pany the Westinghouse company distrib- 
uted an incandescent lamp dictionary. In 
addition to the other literature of the com- 
pany the book of Westinghouse views was 
greatly appreciated. The company was 
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good fellows, including W. J. Hanley, H. 
B. Goodloe, of Columbus; J. B. Pevear, 
H. C. Houck, A. H. Meirose, L. R. Dunkle, 
A. E. Alley and R. W. Palmer, of Cincin- 
nati; A. S. Hertz, Cleveland; H. J. Mau- 
ger, C. F. Conn and N. R. Birge, of 


Schenectady; F. W. Willcox and G. C. 


Osborn, Harrison, N. J. 

The Westinghonse Electric and Manu- 
facturing Company had an elaborately dec- 
orated exhibit in one of the parlors, just 


represented by George B. Dusinberre, R. 
W. Beebe, C. O. Baker and C. P. Billings, 
of Cleveland; J. W. Schrantz and J. A. 
Brett, Cincinnati; T. I. Schrantz and H. 
C. Marsh, Cleveland; W. F. Fowler, J. C. 
McQuiston and J. H. Wagenhorst, Pitts- 
burg. 

The Brilliant Electric Company had a 
handsome exhibit of the Brilliant tanta- 
lum and Brilliant “Gem” high-efficiency 
lamps. This exhibit, when lighted up in 
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the evening, was very generally admired. 
A- feature of the exhibit which attracted 
a great deal of attention was the “Gem” 
. tipless lamp in process of construction. 
The method of exhausting the Brilliant 
tipless lamp through the stem was the 
centre of a good deal of attraction. The 
company wes represented by E. J. Kulas, 
secretary and general manager; R. S. 
Jackson and E. V. Hennecke, who is in 
direct charge of the tantalum and “Gem” 
lamp departments. The company dis- 
tributed a unique souvenir in the form of 
a small cigar enclosed in a 110-volt six- 
teen-candle-power tipless bulb, the base of 
which was cemented as in regular practice. 

The Lafayette Electrical Manufacturing 
Company exhibited its new transformer, 
the exhibit being presided over by William 
Hornberger, the designer of this appara- 
tus. 

The Allis-Chalmers Company’s exhibit 
consisted of induction motors, air-com- 
pressor and brake appliances, turbine blad- 
ing, and a full line of literature. The com- 
pany was represented by F. C. Colwell, 
Cincinnati; Clay Sprecher, Cleveland, and 
George A. Williams, Milwaukee. 

The Phelps Company showed a number 
of advertising novelties, including the 
“Wink” sign frame, “Skedoodle J” turn- 
down lamps, and the winking owl and dog. 
The company was represented by W. J. 
Phelps and F. T. Benson. 

The Wagner Electric Manufacturing 
Company made a choice display of switch- 
board apparatus, portable indicating in- 
struments, and single-phase elevator 
motors. The company was represented by 
C. E. Delafield, manager of sales; Walter 
Robbins, St. Louis; Dean Emerson, Cin- 
cinnati, and L. B. Hoit, of Cleveland. 

The Electric Appliance Company 
showed a line of “Sangamo” motors, 
“Gem Zenith” and “Gem Packard” lamps. 
Represented by P. R. Boole and George R. 
Porter, Chicago. 

The Nernst Lamp Company made an 
exhibit of its series street-lighting system, 
using the Nernst lamp in conjunction with 
are lighting. Represented by Max Harris 
and S. P. Wilbur, Pittsburg; J. F. 
Hoover, Cincinnati; James L. Anderson, 
Columbus, and Charles H. Davis, Chicago. 

The H. W. Johns-Manville Company 
exhibited a comprehensive line of oil 
switches, cutouts, service and subway 
boxes, fuse boxes and “Sachs Noark” fuses 
and fuse blocks. Represented by R. R. 
Braggins and H. McKinley, Cleveland. 

The Simplex Electric Heating Company 
exhibited a line of household, laundry and 
tailors’ irons, cooking utensils, including 
a chafing-dish outfit and quick-heating 


ELECTRICAL REVIEW 


water cups, soldering and curling-iron 
heaters, dentist’s sterilizer, and a glue pot 
and heating pads. This exhibit was in 
charge of I. W. Reynolds. 

The Pittsburg Transformer Company 
showed a line of Pittsburg transformers 
and distributed some attractive literature. 
The exhibit was in charge of H. G. Steele, 
secretary, Pittsburg, Pa. 

Among others who were present were 
J. C. Fish, president, and R. G. Van 
Horn, of the Shelby Electric Company. 
This company distributed a valuable sou- 
venir in the form of a pocket receptacle 
containing court plaster neatly arranged 
in various shapes. 


The Fort Wayne Electric Works—A. A. 


Serva and George B. Edgar. 

Erner-Hopkins Company—W. A. Hop- 
kins and H. B. Rogers. 

Sangamo Electric Company—J. H. 
Hodde. 

Curtis Advertising Company—C. H. 
Johnston and C. A. Parker. 

National Carbon Company—N. C. 
Cotabish, A. B. Pyke and A. G. Sum- 
merell. 

C. W. Lee Company—Frank B. Rae, 


Jr., secretary. 

The Hoit Engineering Company—L. B. 
Hoit and C. B. Kelley. 

W. J. Barr Electric Manufacturing 


- Company—Thomas E. Barr, W. J. Barr 


and George R. Craven. 

Bryan-Marsh Company—Fred W. God- 
frey. 

Doubleday-Hill Electric Company—E}- 
liott Reynolds. 

Fisher Electric Company—H. O. Fish- 
er, manager. 

Consumers’ Rubber Company—J. N. 
Kirby. 

Cleveland Electrical Supply Company 
—H. H. Cudmore and W. C. Marker. 

F. Bissell Company—F. Bissell, F. M. 
Knierim and A. F. Knierim. 

New York & Ohio Company—Robert 
E. Gorton. 

Cleveland Window Glass Company—R. 
P. Anthony. l 

Erner Electric Company—F. R. Du- 
Guay. 

Osburn Flexible Conduit Company— 
W. P. Ambos and J. L. Carlton. 

John A. Roebling’s Sons Company—J. 
W. Brooks. 

Post-Glover Electric Company—E. L. 
Van Winkle. 

F. D. Lawrence Electric Company—C. 
S. Nolloth and P. J. Williams. 

Benjamin Electric Company—SsS. R. 
Fralick. | 

Stanley-G. I. Electric Manufacturing 
Company—Oscar Carman. 

Barney Electrical Supply Company— 
Thomas H. Harris. i 

W. G. Nagel Electric Company—A. J. 
Carney. l 

Cleveland - Library 
Crawford. 

Buckeye Electric Company—F. Bliss. 


Bureau—T. E. 
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J. Robert Crouse was kept busy talking 
about the progress of the work of the Co- 
operative Electrical Development Associa- 
tion. This work has been taken very 
closely to heart by the Ohio central sta- 
tion men and Mr. Crouse’s representa- 
tions were very much appreciated and 
earnestly endorsed. 

A rejuvenation of the Sons of Jove 
was scheduled for Wednesday evening, 
but this was omitted, and in the early part 
of the evening an impromptu concert was 
given in one of the spacious parlors under 
the general direction of E. J. Kulas. Sev- 
eral splendid tenor solos were rendered by 
C. A. Parker, of the Curtis Advertising 
Company, and Mr. Kulas and J. L. Carl- 
ton also responded. The entertainment, 
however, was broken up by the announce- 
ment of dancing, which, although held 
under more or less distressing circum- 
stances because of the hot weather, was 
appreciated and attended by many of those 
present. = 

Electric Power to Rid London of 

Smoke. 


A plan has been proposed by Arnold 
Lupton, a member of the British Parlia- 
ment, the object of which is to do away 
with the burning of fuel in London. The 
plan contemplates the use of electric 
power for heating, lighting and cooking 
in London, the power to be brought from 
the coal fields of the Midlands. In this 
way all furnaces and smoke producers will 
be driven from the city. It is estimated 
that the smoke nuisance causes actual 
damage every year amounting to about 
$10,000,000, and this does not include 
any allowance for the personal discomfort 
which it causes. The idea is not only to 
do away with this nuisance, but to supply 
the power on such a scale that it will 
be a cheap substitute for the present 
source of light, heat and power. 

The plan proposed contemplates the 
transmission of electrical energy from the 
Midland coal fields, 120 miles away from 
London, at 60,000 volts. The average 
power to be supplied is about 1,000,000 
kilowatts. Mr. Lupton estimates that, if 
done on this scale, power could be de- 
livered in the city at one-half cent per 
kilowatt-hour and could be delivered in 
small quantities at a rate of two cents 
and in larger quantities for less. It is 
also estimated that it will cost about $17,- 
000,000 to make a beginning. Mr. Lup- 
ton thinks that this would make London 
one of the sunniest cities on the globe, as 
well as the most beautiful city in the 
world. 
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A Visit to the Power-Houses of the 
Brooklyn Edison Electric 
Illuminating Company. 

The Edison Electric Illuminating Com- 
pany, of Brooklyn, N. Y., extended an in- 
vitation to all the electrical contractors 
of that city to visit its two great power- 
houses at the foot of Gold. street, and 
Sixty-sixth street and New York bay, on 
Thursday of last week. The response in- 
cluded virtually the entire list of con- 
tractors of that borough. The trip was 
made in automobiles, and a dinner was 
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J. Becker and M. S. Seelman, Jr. Mr. 
Freeman presided at the banquet, and at 
its conclusion delivered a very interesting 
little talk respecting the agreeable coop- 
erating relations existing between the il- 
luminating company and the contractors, 
and alluded at some length to the growth 
of the lighting facilities in Brooklyn. 
The Edison Electric Illuminating Com- 
pany of Brooklyn began business on Sep- 
tember 2, 1889, at 360 Pearl street, and 
supplied the first incandescent lamp sys- 
tem in Brooklyn. 
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The company’s gen-. 


= oe 


Vol. 49—No. 9 


teen-candle-power lamps, in addition to 
which uncompleted installations had been 
contracted for exceeding 75,000 equiva- 
lents. 

Extensive alterations, additions and ex- 
tensions are being made at the Gold strect 
station of the company, and when these 
are completed and generating annaratus 
already ordered or planned for installed, 
this will be one of the most modern and 
important electric power-houses in the 
country, with a capacity exceeding 85,000 
kilowatts, which would be sufficient to 
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ELECTRICAL CONTRACTORS’ VISIT TO THE POWER-HOUSES OF THE BROOKLYN EDISON ELECTRIC ILLUMINATING COMPANY— PHOTOGRAPH TAKEN 
IN FRONT OF Bay RIDGE STATION OF THE EDISON ELECTRIC ILLUMINATING COMPANY, OF BROOKLYN. 


served at Luna Park, Coney Island, in the 
evening. Starting from the Edison club 
rooms, a new and promising institution of 
the illuminating company in the Johnson 
Building, Brooklyn, the first visit was 
made to the Gold street station, which was 
found to be undergoing rapid and very 
complete expansion. The party then went 
to the Bay Ridge station and from there 
to Coney Island. 

The attendance included Vice-President 
and General Manager W. W. Freeman and 
several of his associates, among whom were 


erating equipment at that time consisted 
of two 250-horse-power engines, each 
belted to two 100-kilowatt dynamos on the 
floor above. This apparatus, with the low 
efficiency lamp then in use, would furnish 
current for about 7,000 lamps. 

The two principal generating stations 
of the Brooklyn Edison Company to-day 
are located at the foot of Gold street, and 
at Sixty-sixth street and New York bay. 
They supply electrical energy to a con- 
nected load, which on August 1, 1906, 
equalled an equivalent of 1,052,380 six- 


meet the maximum demands of a con- 
nected load amounting to 4,250,000 six- 
teen-candle-power incandescent lamps. 

The improvements already made or an- 
ticipated at the Gold street station, briefly 
stated, are as follows: 

The roof of the operating room has been 
raised cighteen feet. The station has been 
entirely remodeled, the walls practically 
rebuilt, and two wide mezzanine galleries 
added. A seventy-five-ton traveling crane 
and runway has been installed. The in- 
stallation of an Allis-Chalmers horizontal 
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steam turbine, capable of generating 8,000 
kilowatts. ‘This is now in operation. 
Within a month a Westinghouse turbine 
of the same type and capable of generating 
11,000 kilowatts will be in commission at 
this plant, and a third turbine of the 
larger size will be installed in 1907. More 
turbines will be added from time to time, 
as the demands of the system warrant, 
until the ultimate capacity of the new 
station equipment, 85,000 kilowatts, is 
reached. 

An entirely new condensing water sve- 
tem has been constructed, consisting of 
concrete intake and overflow tunnels, and 
connections to these, made ready for the 
installation of the condensing apparatus of 
the turbines. Two of these units are now 
connected. 

On the water front an entirely new dock 
and bulkhead has been constructed, and on 
this deck a complete system for the rapid 
and efficient handling of coal and ashes 
is being installed. The coal-handling 
svstem consists of two towers equipped 
with engines for hoisting and crushing 
the coal, hoppers for distributing the coal 
to cars, and a cable runway for handling 
the cars and conveying the coal to the 
bunkers, from which it passes through 
chutes as needed to the boiler-room floor. 
This system, when complete, will be able 
to deliver coal to the bunkers at the rate 
of 250 tons per hour. 

The ash-handling system consists first 
of runways in the boiler-house basement, 
on which are operated cars receiving the 
ashes from the hoppers under each boiler. 
The ash cars deliver their loads to a ver- 
tical conveyor, which takes the ashes up 
and delivers them into the ash pocket on 
_the dock. From here they are dumped 
directly into scows and towed out to sea. 

During the coming year the old build- 
ing back of the present station and ex- 
tending through to John street will be 
torn down, and foundation laid for a new 
boiler-house, which will contain, eventu- 
ally, 52,000 boiler-horse-power. It is ex- 
pected to install sixteen of the ultimate 
eighty boilers at first, and to add to these 
as the need of steam for turbines de- 
velops. 

The cost of the Gold street equipment 
already installed or ordered, and of the 
work completed, under way and contracted 
for, will exceed $2,500,000. This, as well 
as the further and very heavy recent ex- 
penditures at the Bay Ridge power-house, 
and for substations and extensions to the 
system, is an investment of capital by the 
stockholders of the company, following a 
broad-gauge policy which looks to future 
developments in Brooklyn to return a rea- 


ELECTRICAL REVIEW 


sonable revenue on the money invested. 
These vast sums are being expended to 
provide the company’s customers with a 
service as nearly perfect as possible, and 
to make adequate provisions for the in- 
creased business which will unquestionably 
result from the growing popularity of elec- 
tricity in its light and power manifesta- 
tions and the rapid and continuous de- 
velopment of the borough of Brooklyn as 
a residential, mercantile, manufacturing 
and commercial centre. 

At the Bay Ridge power-house $750,000 
has been spent during the past three years 
in improvements and additions. These 
include the installation of an additional 
5,000-horse-power vertical cross-com- 
pound engine, direct connected to a three- 
phase alternating-current generator, cap- 
able of generating 3,750 kilowatts of cur- 
rent, one of three of this type and size 
now in use, in addition to smaller units 
at this station. Also a new boiler-house 
and boilers, a new steel coal hoist, pocket, 
endless-chain bucket-conveyor and cable 
railway, and new intake tunnels for con- 
densing purposes. The total capacity of 
the Bay Ridge power-house exceeds 14,000 
kilowatts. | 

The current as generated is alternating, 
three-phase, twenty-five cycles, 6,600 volts. 
The output is delivered to the fourteen 
substations of the company scattered 
throughout the borough. In alternating- 
current districts it is there stepped down 
to 2,400 volts and sent out along primary 
feeders to individual transformers, and 
there again reduced to standard consump- 
tion pressure, 115 volts for lighting and 
230 volts for power. In direct-current 
districts primary current at 6,600 volts is 
stepped down at the substations to either 
87 or 174 volts alternating, and converted 
in rotaries to 115 or 230 volts direct, and 
as such distributed to the mains. | 

At six of the substations, Pearl street, 
Rockwell place, Myrtle avenue, Sumpter 
street, Ainslie street and Atlantic avenue, 
are located storage batteries. This equip- 
ment is in the nature of a reserve and to 
provide a positive assurance against in- 
terruption of service on direct-current cir- 
cuits. These batteries are not, however, 
the only provision against extraordinary 
emergencies, for the company’s generating 
plants are so connected that in case of 
difficulty with any one unit its load is 
automatically transferred to the others. 

As a matter of statistics, the Edison 
company’s distributing equipment in- 
cludes 556 miles of underground cable and 
1,327 miles of overhead wires. 

A photograph of the party, taken in 
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front of the Bay Ridge station, is repro- 
duced on the opposite page. 

The contractors present were: F. A. 
Armstrong, Addison W. Brown, Frank G. 


‘Blanchard, A. S. Beach, Howard W. 


Bishop, C. H. Clarke, Henry Fallek, A. E. 
Greene, M. J. Hanson, William Hirken- 
stein, William Huth, John L. Kruger, Mr. 
Kebbe, Mr. Lillianstein, Peter J. Minch, 
P. O’Rorke, I. I. Prevost, M. R. Rod- 
rigues, F. J. Rhoades, Eugene B. Stratton, 
Charles A. Soper, E. J. H. Thiemer, A. 
Weiderman and F. H. Ward; and repre- 
sentatives of the following companies: 
Acme Electrical Construction Company, 
Bateman & Miller, Peter Quinan & Com- 
pany, Harding & Roth, Kent Grete Elec- 
tric Company, Levine Electric Equipment 
Company, LeManquis Electrical Manufac- 
turing Company, E. Murphy & Son, R. 
Manquis & Sons, George Weiderman 
Electric Company and R. J. Ward & Son. 
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The Convention of the Association 
of Edison Illuminating 
Companies. 

The convention of the association of 
Edison illuminating companies will be 
held at the Hotel Frontenac, Thousand 
Islands, N. Y., on Tuesday, Wednesday 
and Thursday, September 4, 5 and 6. 

In addition to the executive session 
and various forms of entertainment the 
following programme has been announced : 


“Costs of and Results from Advertising 
and Soliciting,’ H. K. Mohr, Philadel- 
phia, Pa. 

“Details and Costs of an Inexpensive 
Underground System for Alternating 
Distribution in the Semi-Suburban Resi- 
dence Districts of a Large City”—a sym- 
posium of short papers by the under- 
ground experts of the large companies— 
W. T. Morrison, New York; Wm. C. L. 
Eglin, Philadelphia; D. W. Ropes, Chi- 
cago; Sidney Hosmer, Boston. 

“Adjuncts to the Power Load,” C. J. 
Russell, Philadelphia. 

“Investigation of Various Losses in the 
Electrical System of the Edison Electric 
Illuminating Company of Boston,” L. L. 
Elden, Boston. 

“Recent Developments in Incandescent 
Lamp Manufacturing,” F. W. Willcox, 
Harrison, N. J. 

“Various Types of Lamps and Practical 
Hints on Illumination,” Steven B. Bur- 
rows, Brooklyn. 

“The Isolated Plant Question,” M. F. 
McAlpin, New York. 

“Alternating-Current Motors for Var- 
ious Purposes, with Especial Application 
to Elevators,” E. W. Lloyd, Chicago. 

“Evening Talk with Stereopticon Illus- 
trations,’ W. S. Andrews, Schenectady. 

“Legislative Influence on Income 
Through the Meter,” Caryl D. Haskins, 
Schenectady. 

“A Brief Report on Municipal Owner- 
ship,” Arthur Williams, New York. 
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The Convention of the American 
Street and Interurban Rail- 
way Association. 


The annual convention of the American 


Street and Interurban Railway Associa- 
tion will be held at Cleveland, Ohio, Octo- 
ber 15, 16, 17, 18 and 19. The executive 
committee will probably be located at the 
Southern Hotel and the Hartman will 
likely be the headquarters for the ladies 
of the convention. 

The Central Passenger ‘Association has 
granted an application for reduced fare, 
as have the Trunk Line Association and 
the Southeastern Passenger Association. 

The Manufacturers’ Association will 
have a very comprehensive exhibit, 135 
different companies having already been 
assigned exhibit space. 

Those in charge of the entertainment 
features of the convention will have some 
announcements to make in the near fu- 
ture. It is expected that there will be a 
theatre party on Wednesday evening, and 
that the annual banquet will be held on 
Thursday evening. In addition, there 
will be interurban trolley parties, auto- 
mobile rides, golfing and a number of 
other forms of amusement, most of which 
will be especially arranged for the ladies 
of the convention. 

The convention will be held at the Ohio 
State Fair grounds, where suitable halls 
are available, conveniently situated with 
respect to the exhibit of the Manufac- 
urers’ Association. 

The programmes for the sessions of the 
American Street and Interurban Railway 
Association and the Engineering Associa- 
tion are given below, and in addition to 
the meetings of these associations the Rail- 
way Accountants’ Association and the 
Claim Agents’ Association will hold forth 
during the week. 


AMERICAN STREET AND INTERURBAN RAIL- 
WAY ASSOCIATION. 


WEDNESDAY, OCTOBER 17, 10 a. M. to 
12.30 P. M.—Convention called to order; 
address of welcome; president’s address ; 
report of executive committee ; report of 
secretary and treasurer; addresses by 
presidents of affiliated and allied associa- 
tions; announcements; new business. 

WEDNESDAY, OcTOBER 17, 2 P. M. to 
4.30 pP. m.—Reports of committees: (a) 
membership; (b) compensation for carry- 
ing mail; (c) subjects; (d) car wiring; 
(e) standardization of equipment; (f) in- 
surance; (g) promotion of traffic. 

THURSDAY, OCTOBER 18, 10 a. M. to 
12.30 P. M. (Interurban Meeting).—Re- 
port of committee on heavy electric rail- 
roads. Paper—“Elevated Railways and 
their Bearing on Heavy Electric Trac- 
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tion,” by H. M. Brinckerhoff, consulting 
engineer, New York city. Paper—‘Elec- 
tric Railways in Sparsely Settled Com- 
munities,” by E. P. Roberts, of the 
Roberts & Abbott Company, Cleveland, 
Ohio. Paper—“Interurban Limited 
Trains,” by Harrie P. Clegg, president 
Dayton & Troy Electric Railway Com- 
pany, Dayton, Ohio. Paper—‘“Interurban 


Freight and Express,” by E. C. Spring, 


general manager Dayton, Covington & 
Piqua Traction Company, West Milton, 
Ohio. Paper—“Tickets and Rates,” by 
F. W. Coen, secretary and treasurer Lake 
Shore Electric Railway Company, Cleve- 
land, Ohio. Paper—“Some Distinctions 
Between City, Suburban, Interurban and 
Railroad Traffic,” by Theo. Stebbins, ex- 
pert, National Civic Federation, Cohasset, 
Mass. Appointment of nominating com- 
mittee. 

THURSDAY, OCTOBER 18, 2 P. M. to 4.30 
p. M. (Employés Meeting) .—Report of 
committee on rules. Paper—“Y. M. C. A. 
Branches,” by E. M. Willis, railroad 
secretary international committee of 
Y. M. C. A., New York city. Paper— 
“Selection of Trainmen,” by C. E. Learn- 


ed, superintendent of inspection Boston, 


Elevated Railway Company. Boston, Mass. 
Paper-—“Discipline of Trainmen,” by F. 
W. Brooks, assistant general manager De- 
troit United Railway, Detroit, Mich. 
Paper—“Uniforms and Badges,” by John 


R. McGivney, purchasing agent New Or- 


leans Railway and Light Company, New 
Orleans, La. 

Fripay, OCTOBER 19, 10 A. M. to 12.30 
p. M. (Executive Session).—Report of 
committee on municipal ownership; re- 
port of committee on public relations. 
Paper—“Handling Public Complaints,” 
by John A. Beeler. vice-president and gen- 
eral manager Denver City Tramway Com- 
pany, Denver, Col. Paper—“Leaks Be- 
tween Passenger and Treasurer,” by A. H. 
Stanley, general superintendent Public 
Service Corporation of New Jerscy, New- 
ark. N. J. 

Fripay, OCTOBER 19, 2 P. M. to 4.39 
p. m.—Report of nominating committee ; 
election of officers; resolutions ; unfinished 
business; adjournment. 

AMERICAN STREET AND INTERURBAN RAIL- 
WAY ENGINEERING ASSOCIATION. 

Mownpay, OcToBER 15, 10 a. M. to 12.30 
p. u.— Registration; convention called to 
order; address of welcome; address—Hon. 
W. Caryl Ely, president American Street 
and Interurban Railway Association; ad- 
dress—Prof. Bernard V. Swenson, secre- 
tary and treasurer American Street and 
Interurban Railway Association; reading 
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of the minutes of the last meeting; ad- 
dress of the president; annual report of 
the executive committee ; annual report of 
the secretary and treasurer ; appointment 
of convention committees. 


MONDAY, OCTOBER 15, 2 P. M. to 5 P. M. 
—Report of special committees ; report of 
committee on control apparatus ; report of 
committee on maintenance and inspection 
of electrical equipments; paper—‘Bal- 
last,” by Charles H. Clark, engineer main- 
tenance of ways Cleveland Electric Rail- 
way Company, Cleveland, Ohio; report of 
committee on way matters; paper—“Ties, 
Poles and Posts,” by C. A. Alderman, 
chief engineer, Cincinnati Traction Com- 
pany, Cincinnati, Ohio. 

TUESDAY, OCTOBER 16, 10 A. M. to 12.30 
p. m.—Report of the committee on stand- 
ardization. Paper—‘“Gas Engines,” by 
Paul Winsor, chief engineer motive power 
and rolling stock, Boston Elevated Rail- 
way Company, Boston, Mass. Paper— 


“Underground Cables,” by H. G. Stott, ` 


superintendent motive power Interbor- 
ooet Rapid Transit Company, New York, 
N. Y. 

TUESDAY, OCTOBER 16, 2 P. M. to 5 P. M. 
—Paper—“Economy of Car Equipment, 
Weights and Schedules,” by E. H. Ander- 
son, Schenectady, N. Y.; discussion of 
the question box. | 

TurRSDAY, OCTOBER 16, 8 P. m.—In- 
formal reunion and dinner. 

WEDNESDAY, OCTOBER 17, 10 A. M. to 
12.30 P. M.—Joint meeting with “ Ameri- 
can” Association. 

WEDNESDAY, OCTOBER 17, 2 P. M. to 5 
p. M.—General business; election of offi- 
cers. 


New York, New Haven & Hartford 
Railroad Trolleys Sold. 

It hag been announced that the New 
York, New Haven & Hartford Railroad 
has disposed of its entire group of trolley 
lines to a voluntary association. The 


new association which now owns the- 


trolley systems is to be known as the New 
England Security and Investment Com- 
pany. It is understood that the sale or 
transfer involves all of the railroad com- 
pany’s holdings. This means about 600 
miles of completed trolley lines in Con- 
necticut, Massachusetts, Rhode Island and 
New York. 

The lines in Connecticut form the 
largest group, fully seventy-five per cent 
of the entire street-railway system in that 
state having belonged to the New York, 
New Haven & Hartford Railroad. This 
includes the street railroads of Hartford, 
Willimantic, New London, New Haven, 
Bridgeport, Stamford and Norwich. In 


Massachusetts the holdings include the 
systems in Springfield and Worcester, the 
Berkshire Street Railway, and the Wor- 
cester & Southbridge Street Railway, 4 
well as the Worcester & Blackstone Val- 
lev Street Railway. 
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A New Ozone Water-Sterilizing Equipment. 


HE accompanying illustrations show 
the apparatus and methods of op- 
eration of a new system for the 

sterilization of water by means of ozone, 
electrically produced, this equipment hav- 
ing been constructed at Berlin, Germany, 
by the Siemens-Schuckert Company. 

This apparatus is so arranged that a 
military outfit can be packed upon wagons 
for transportation in order that the troops 
in the field or at military stations may be 
provided with sterilized water for drink- 
ing purposes. 

For military purposes it is of especial 
importance that the troops be supplied in 
the field with pure water, and this elec- 
trical apparatus may be connected with 
any ordinary direct-current circuit, thus 
supplying the necessary ozone for purify- 
ing the water. ; 

A glass sterilizing column is utilized, 
about sixteen inches high, the ozone ap- 
paratus being mounted in a wooden case. 
A water inlet and exit is provided at the 
top and bottom of the column which is 
filled with small porcelain, clay or glass 
balls and is equipped with a differential 
gauge and a measuring tube having a 
throttling valve, this arrangement deter- 
mining exactly the amount of ozone pass- 
ing through the column by noting the 
data on a standardized table. 

A ten-piece Siemens glass-tube ozone 
device is provided within the case, together 
with a transformer and a small direct- 
current motor, operating a small blower 
utilized for forcing the air through the 
ozone apparatus. A rotating circuit- 
breaker is emploved which provides the 
necessary interrupted direct current for 
the primary coils of the transformer, and 
a wash bottle is utilized for drying the 
air by means of calcium chloride or sul- 
phuric acid. A vertical switchboard is 
provided with the necessary switches and 
regulating resistances for the motor cir- 
cuit, as well as the transformer primary 
interrupted direct-current circuit. 

The Siemens ozone tubes consist of con- 
centric glass cylinders, one placed within 
the other, and fused together at the top. 
The outer one is placed in cooling water, 
while the inner one is filled with water, 
this being utilized as a conductor of the 
high-tension current to the discharge poles 
of the ozone apparatus. 

Where alternating current is available 
only, motor-generators are provided, a 
small direct-current dynamo supplying the 
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necessary continuous current to the trans- 
former, this dynamo being operated by an 
alternating-current motor of about one- 
half horse-power in the main supply cir- 
cuit. 

The motor-generator set is first placed 
in operation, and when the interrupter is 
rotating in a proper manner the circuit 
is closed to the transformer. The proceed- 
ing is reversed in stopping the process, 


if pure oxygen be passed through the ap- 
paratus instead of air, the output is sev- 
eral times as great. 

In St. Petersburg and in Munich, ozone 
installations have been employed, produc- 
ing as high as 25,000 gallons per hour. 
In the former plant the sterilized water 
is used for drinking purposes in its nat- 
ural state, while at Munich it is employed 
in a large brewery, while mineral water is 
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SIEMENS-SCHUCKERT ELECTRIC OZONE W ATER-STERILIZING APPARATUS. 


the transformer circuit being first opened, 
and then the motor circuit being opened 
at the switchboard. 

About one-half horse-power is required 
for operating the laboratory installation, 
which furnishes 130 to 260 gallons per 
hour. To determine its concentration, 
about six grammes of the ozone are tested 
by introduction into a slightly acid solu- 
tion of potassium iodide. It is held that 


being sterilized by ozone at a plant in 
Astrakhan. 

During the recent war in Manchuria 
the Russian army was provided with port- 
able sterilization outfits, and these equip- 
ments are also in use for military service 
by other European governments for sup- 
plying water to fortifications and in mili- 
tary camps. A special wagon is provided 
with motors, generator and sterilizing ap- 
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paratus, the power being supplied by gaso- 


lene or alcohol engines, directly connected 
to a generator. A small rotary water pump 
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passing it through calcium chloride. There 
are two spring-supported Siemens ozone 
cases mounted on another sterilizing ve- 


; 
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PORTABLE GERMAN MILITARY ELECTRIC OZONE WATER-STERILIZING OUTFIT. 


is provided to draw the feed-water from 
the source of supply, and force it into the 


hicle. This equipment includes eight 
ozone tube elements and a transformer 
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supplied by the cable from the machine 
wagon. ‘There are three parallel rapid 
filters provided also, consisting of metal 
cylinders in which are placed closed filter 
bags through which the feed-water is 
forced before it is pumped into the col- 
umn, and is thus largely freed from sus- 
pended impurities. A cylindrical metal 
sterilizing column about eight feet in 
height is used filled with pieces of cement- 
covered pumice stone about the size of 
small pebbles. This column is arranged 
in two parts, each having a perforated 
space, and placed one upon the other, 
which permits the parts to be taken to 
pleces in sections easily, as they are joined 
by bolts. 

This portable equipment weighs about 
a ton and produces about 800 gallons of 
pure water per hour. The engine which 
drives the small alternating-current dy- 
namo is of about two horse-power. Such 
a large amount of ozone is produced that 
even though the water be in a very bad 
condition it is thoroughly sterilized. This 
is worked so as a matter of precaution, 
a very much greater amount of ozone being 
produced than is really necessary in order 
to ensure pure sterilized water for drink- 
ing purposes. 

One of these outfits was utilized in one 
of the great military camps at Harbin dur- 
ing the recent Russian-Japanese war and 
is said to have given excellent satisfaction. 
Each of the military wagons is hauled by 
a single horse and weighs about a ton. 
Under ordinary conditions this plant 
supplies from 75 to 100 cubic feet per 
hour. The simplicity of operation and 
ease with which a plant of this design can 
be transported makes it of special im- 


GERMAN OZONE WaATER-STERILIZING APPARATUS ON WAGONS READY FOR TRANSPORTATION TO ARMY CAMPS. 


sterilizing column, and a small blower is 
used to supply the air for the ozone ap- 
paratus, the air being previously dried by 


under the ozone apparatus for the produc- 
tion of the high-tension current from the 
low-tension primary alternating current 


portance for use in army service, as pure 
water is one of the first requirements in 
military camps, 
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International Association of Municipal Electricians. 


Report of the Eleventh Annual Meeting held at New Haven, Ct., August 15, 16 and 17. 


HE eleventh annual convention of 
the International Association of 
Municipal Electricians was held at 

New Haven, Ct., August 15, 16 and 17. 

The meeting was called to order by 
President Jerry Murphy, of Cleveland, 
Ohio, at 10.30 a. M. on August 15, and 
after an invocation by the Rev. Mr. 
Knight and addresses of welcome by the 
mayor, the Hon. J. P. Studley, and the 
governor of Connecticut, the Hon. Henry 
Roberts, with responses by A. S. Hatch 
and J. B. Yeakle, the usual business was 
taken up. 

The president’s address had for its 
theme the duties of a city electrician. Fol- 
lowing his address Mr. Murphy read a 
paper on the “Advisability of Placing 
the City Electrician Under Civil-Service 
Rules.” He expressed himself as being in 
favor of the plan, as in his opinion it 
would cause a better class men to seek 
the position. 

In the discussion which ensued it was 
shown that some members did not favor 
the present systems of examination and 
of enforcement of the civil-service rules. 
They should be so amended as to eliminate 
politics. 

A resolution was introduced and carried 
appointing a committee to investigate the 
matter and report at the next convention. 
A. S. Hatch, W. M. Petty and C. R. 
George comprise this committee. 

The appointment of the nominating 
committee and the reading of certain com- 
munications closed the morning session. 

In the afternoon the members took up 
matters relating to electric light and 
power, A. S. Hatch, of Detroit, making a 
report, which was discussed by Messrs. 
Petty, Bradshaw, Smith, George, O’Hearn 
and others. 

Mr. Hatch also read a paper on “The 
Trackless Trolley,” following which ques- 
tions in the Question Box relating to 
electric lighting were taken up. 

They were as follows: 

“How are ‘outs’ reported and what rec- 
ord is kept of them? What notices are 
given the company?” 

“Do you prefer mast arms or centre 
suspension in order to put the lamp in 
the centre of the street? With the former 
the lamp is not quite in the centre and 
with the latter there are two poles instead 
of one in the street.” 

‘What restrictions are made in the dis- 
posal of broken globes and carbon stubs? 


How badly broken may the globe be be- 
fore it must be changed ?” 

“What constitutes dark and moonlight 
nights? If the night is cloudy though 
moonlight, can you compel the lights to 
be turned on?” 

“What methods are adopted to know the 
company is furnishing full current to the 
circuits ?” 

Regarding the reporting of “outs,” the 
system adopted in the smaller towns was 
to have the police report the lamps out 
on their beats. This was then reported 
to the electric light company, which 
usually made it a practice of having men 
on duty to a late hour of the night to take 
care of such outs. 

Mast-arms were considered the better 
means of suspending arcs wherever the 
streets were not heavily wooded. In such 
places the centre suspension was the bet- 
ter, although it had the disadvantage of 
requiring two poles. 

The practice of throwing broken globes 
in the nearest lot as is done by some trim- 
mers should be stopped. Many cities made 
it an offence punishable by fine for such 
practices. | 

The Philadelphia schedule was consid- 
ered the best for places desiring a moon- 
light schedule. Most towns prefer the 
4,000-hour schedule. 

Regarding the methods adopted for 
knowing whether the company was fur- 
nishing full current to the circuits, it was 
the consensus of opinion that a periodical 
reading with a meter was the only prac- 
tical method. 

The evening was devoted to the con- 
sideration of the matters connected with 
the inspection department of the asso- 
ciation. T. C. O’Hearn reported on a 
code, and a paper was read by C. R. 
George, of Houston, Tex., on “Conditions 
Surrounding the Inspection of Wires in 
the Southwest.” This was discussed by 
Mr. Smith, of Norfolk, Va., who referred 
to several rules adopted by his city, among 
them those imposing a fine on carpenters 
and other craftsmen who interfered in any 
manner with the wires in buildings. 

J. B. Yeakle said that in his opinion 
it was criminal neglect on the part of a 
municipality to permit poor installations 
of electrical apparatus. 

Questions in the Question Box relative 
to the topic were then discussed. They 
were: 


“What restrictions are placed on run- 
ning services, particularly telephone and 


electric light services from distributing 
poles in the centre of the block with both 
classes of wires radiating in all directions, 
interlacing through each other?” 

“What restrictions are placed on leak- 
age of current from railway tracks to 
water pipes and what records are kept of 
such leaks ?” 

“What are the restrictions made con- 
cerning wires strung on buildings?” 

“Who trims the trees, and what are the 
rules governing it?” 

“Do any cities have an ordinance per- 
mitting or compelling pole lines being put 
on lot lines instead of streets and alleys 
where there are no alleys, or where they 
run in the wrong direction ?” 

These were answered by Messrs. Hatch, 
Brophy, Thompson, Smith, Bradshaw and 
others. 

In his report for the aerial construction 
department Chairman W. Y. Ellett, of 
Elmira, N. Y., referred to the many im- 
provements now being used in overhead 
construction, such as stronger and heavier 
material and means for keeping high and 
low-tension lines separate. 

After a discussion by Messrs. Petty, 
Thompson, Gascoigne and others, bring- 
ing out many methods of ensuring good 
service in overhead work, the evening 
meeting adjoined. 

Underground construction was the topic 
for the session of August 16, Louis Gas- 
coigne, of Detroit, presenting his report 
on the subject and W. H. Thompson, of 
Richmond, Va., reading a paper entitled 
“Comparison of Underground and Over- 
head Wiring and the Relative Values of 
Single Rubber-Covered Wire and Lead- 
Encased Cable.” | 

A question was also asked: “Is it not 
feasible to have a combined sewer and sub- 
way system, owned by the municipality, 
the subways to be rented to the public- 
service corporations ?” 

Discussing the above matters, Captain 
William Brophy gave some interesting his- 
tory regarding the first attempt of the city 
of Chicago to put its wires under ground. 

It was the consensus of opinion that all 
fire-alarm and police telegraph lines should 
be under ground, and the members favored 
both rubber and paper-encased wires for 
such cables. 

It was decided that it was not feasible 
to have a combined sewer and subway 
system. 

In the evening session of August 16 
the subjects considered were fire-alarm 


332 


and police telegraphs. Reports were made 
by the chairman, J. B. Yeakle, of Balti- 
more, for the former, and T. F. Almon, of 
St. Louis, for the latter. Mr. Yeakle 
also read a paper entitled “Details of Cer- 
. tain Auxiliaries to Fire-Alarm Appara- 
tus,’ and a paper by Adam Bosch, of 
Newark, N. J., was read, the title of the 
latter being “History of the Fire and Po- 
lice Telegraph.” 

Questions relating to fire and police tele- 
graph matters were: 

“What is the most practical method of 
placing signal lights for police patrol 
boxes ?” 

“What would be a reasonable expense 
for the installation of such lights?” 

Mr. Yeakle gave additional details of 
his systems of lighting fire-alarm boxes. 
The scheme had proved so successful that 
it was being extended throughout Balti- 
more. He uses eight-candle-power lamps 
enclosed in waterproof red, globes and 
supplies the current to maintain the light 
from the nearest fire-house. He believes 
the cost does not exceed two cents per lamp 
per night. 

Others expressed themselves as being 
in favor of some sort of distinguishing 
illumination of signal boxes at night. Mr. 
Petty said Rutherford, N. J., had red 
lamps installed on the same pole as the 
fire-alarm boxes, the lamps receiving cur- 
rent from the incandescent street circuits. 

The morning session of August 17 was 
devoted to the business meeting. The fol- 
lowing officers were elected for the ensu- 
ing year: 

-= President—T. C. O’Hearn, Cambridge, 
Mass. 

First vice-president—James Grant, New 
Haven, Ct. 

Second vice-president—C. R. George, 
Houston, Tex. 

Third vice-president—J. Berry, Indian- 
apolis, Ind. 

Fourth vice-president, W. H. Bradt, 
Troy, N. Y. 

Secretary—Frank P. Foster, Corning, 
N. Y. l 

Treasurer—C. H. Diehl, Harrisburg, 
Pa. 
= Executive committee—A. D. Smith, 
Norfolk, Va.; J. B. Yeakle, Baltimore, 
Md.; Wiliam Crane, Erie, Pa.; Jerry 
Murphy, Cleveland, Ohio; W. H. Petty, 
Rutherford, N. J.; A. S. Hatch, Detroit, 
Mich.; W. H. Thompson, Richmond, Va.; 
C. F. McDonald, Ottawa, Canada. 

Finance committee—L. W. Kittridge, 
New Haven, Ct.; C. E. Bradshaw, Char- 
lotte, N. C.; W. D. Clayborne, Savannah, 
Ga. 
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Norfolk, Va., was selected as the next 
place of meeting. 

During the convention exhibitions were 
made by the following companies: 

Corning Glass Works, Corning, N. Y., 
an indestructible inner globe. After be- 
ing used for some time in an arc lamp, 
and while still hot, this globe was plunged 
in cold water without cracking it. Also 
while in use the exhibitor would hold ice 
against it without causing it to crack. 

The Gamewell Fire-Alarm Telegraph 
Company exhibited auxiliary fire-alarm 
forms of apparatus for the.transmission 
and reception of alarms. | 

The Battery Supplies Company, New- 
ark, N. J., exhibited its 
Lalande battery. 

The Connecticut Auxiliary Fire-Alarm 
Company exhibited auxiliary fire-alarm 
apparatus of an improved type. 

The Leeds & Northrup Company, Phila- 
delphia, Pa., showed testing apparatus. 

The Holtzer-Cabot Electric Company, 
Brookline, Mass., displayed many forms of 
telephone and other apparatus. 

Stanley & Patterson, Incorporated, New 
York city, exhibited “Faraday” bells. 
> 

Telephones in Japan. 

When a Japanese dies in Tokio one of 
the assets of his estate is his telephone, 
and the privilege of taking over the dead 
subscriber’s instrument is worth, accord- 
ing to the Boston Financial News, just 
$400 to his heirs. 

The government of Japan is interested 
in telephones for the reason that such 
instruments of communication are a 
monopoly in the little empire—a govern- 
ment monopoly. It is a fact of world- 
wide recognition that governments as a 
rule do not pay particular attention to 
industries which they may happen to 
possess a monopoly of—and this maxim 
is apparently true of Japan, though it 
is possible that Japanese telephone systems 
may be modernized. 

The great complaint in Japan is not so 
much against the quality of the instru- 


ments and equipment of the systems as. 


against the total inability of the govern- 
ment to supply service to all would-be 
subscribers. To get a telephone in Tokio 
a man either has to buy out a subscriber 
or wait his turn to secure an instrument, 
and there are no fewer than 8,000 people 
on the waiting list ahead of him. 

The government is unable to supply the 
demand, for the simple reason that it has 
not the instruments, and has not the work- 
ing force to install the telephones if it 
had them. 

In Japan telephones are rented to sub- 
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scribers at a flat rate; it makes no differ- 
ence for what purpose they are used. A 
telephone for a private house costs just 
as much as one for a business office. In 
the city of Tokio, which has a population 
of a million and a half people, there are 
22,000 telephone subscribers and thou- 
sands more who would willingly give $100 
to Secure accommodation. 

The cost of a telephone in Tokio is 
$40 per annum, and that is gold, not 
silver, and the amount is payable strictly 
in advance. While the receipts of the 
government from its telephone monopoly 
are large, the cost of operations is com- 
paratively light. For instance, it pays 
its linemen, the best of them, at the rate 
of fifty cents per day, and the nine-hour 
day has not yet been introduced in Japan. 
Switchboard operators are hired by the 
month, and they are paid $5 per month. 

Notwithstanding the fact the net earn- 
ings from the telephone system of 
Tokio are very large and there is there- 
fore every incentive to supply as many 
customers as possible, the government has 
so far found it impossible to keep even 
with the demand. In Tokio alone it is 
estimated that some four years will elapse 
before the government will be able to 
supply an instrument to the last man 
who puts his name on the waiting list. 
Of course many would-be subscribers die 
before their turn comes, and the man has 
the doubtful consolation of knowing that 
chances may throw an epidemic of disease 
among those on the waiting list, and, 
though he be spared, his chances of get- 
ting an instrument during his lifetime 
are immeasurably increased by the deaths 
of the others. a 


The Committee on Standard Rules 
of the American Street and Inter- 
urban Railway Association. 

The committee on standard rules of the 
American Street and Interurban Railway 
Association has sent a data sheet to the 
general managers of the street and inter- 
urban railway properties of America. The 
committee desires to receive information 
as to whether the various companies have 
adopted the rules which were contained in 
the report submitted at the St. Louis 


Convention in 1904. The results of this 
investigation will form part of the com- 
mittee’s report which will be presented at 
the convention to be held at Columbus, 
Ohio, October 15 to 19. 


> o 


The Independent Telephone Associa- 
tion of North Carolina and the Maine In- 
dependent Telephone Association have 
been organized within the last month. 
Both will affiliate with the International 
Independent Telephone Association. 
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Electrical Patents. 


Albert S. Hubbard, Greenwich, Ct., 
has patented an electrical: system of dis- 
tribution (828,315, August 14). The in- 
vention relates to electrical systems of 
distribution, and more especially to sys- 
tems in which there is an alternating-cur- 


rent generator connected through a rec- 


tifying device to a direct-current cir- 
cuit in which is a battery connected 
across the circuit, and means are pro- 
vided to automatically regulate the bat- 
tery current. The object of the invention 
is to provide an efficient arrangement of 
apparatus to regulate the battery in ac- 
cordance with the load on the alternating- 
current generator, and to this end is pro- 
vided a special rectifying device which re- 
ceives an alternating current that varies 
in accordance with the variations of load 
on the alternating-current generator, and 
causes the direct current from this rectify- 
ing device to energize or partly energize 
the field of a generator to govern the direc- 
tion and intensity of the current from such 
generator. The current from this latter 
generator actuates a motor which operates 
in either direction to add to or remove 


ELECTRICAL DISTRIBUTION SYSTEM. 


cells from the battery circuit. The com- 
bination of an alternating-current gen- 
erator and a circuit therefrom, a direct- 
current circuit, a rectifying device be- 
tween the two circuits, a storage battery 
across the direct-current circuit, a motor 
controlling the number of cells in the bat- 
tery circuit, a dynamo connected with the 
motor to supply current thereto, a field- 
coil for the dynamo, a rectifying device 
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receiving an alternating current that 
varies in accordance with variations of 
load of the alternating-current generator, 
and a circuit including the direct-current 
end of the dynamo. 
Samuel D. Black, Sherwood, Md., has 
obtained a patent on a motor controller 
(828,637, August 14), which he has as- 
signed to the Manufacturers’ Engineering 
Company, Baltimore, Md. The principal 
object of the invention is to provide a con- 
troller for use with motors, especially in 
their application to the individual driving 
of machine tools and the like, though it 
may be used in any case where variable- 
speed motors are used and where it is de- 
sired that they shall be easily and quickly 
controlled. In one form of the invention, 
the functions of the starting box and speed 
controller are combined with safety de- 
vices, such as overload and underload cut- 


` outs, and with an arrangement permitting 


the quick reversal of the direction of rota- 


MoTOR CONTROLLER. 


tion of the motor without injurious spark- 
ing at the motor brushes. These are all 
controlled in the form of the invention 
shown in the patent by one handle with- 
out the use of any auxiliary handles or 
switches, thus enabling the operator to 
control the motor and the machine driven 
by it with one hand, and the whole is so 
enclosed in a dirt-proof case that it may 
be placed in any desirable position on the 
machine without danger of falling dirt 
or chips. An additional safety device is 
provided which prevents the operation of 
the machine on the starting resistances 
and which also prevents accidental start- 
ing in the event of the controller handle 
being struck by some portion of the op- 
erator’s body or any passing object. 
Michael C. Regan, United States Army, 
has patented an electrically operated in- 
dicator (828,570, August 14). This in- 
vention relates to improvements in ap- 
paratus for registering the movements of 
bodies, fluid or otherwise, at a point or 
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points distant from the moving body being 
registered; and to this end the invention 
consists of means operated by the moving 
body and forming a contact for making 
and breaking an electric circuit control- 
ling’ an electromechanical registering ap- 


paratus. In an electrical indicator, the 
combination with a shoe and means for 
operating same by the motion of the mov- 
ing body being registered, of a plurality 
of contacts disposed in the path of travel 
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ELECTRICALLY OPERATED INDICATOR. 


of the shoe, a resilient connecting member 
attached to this shoe, the shoe comprising 
a pair of contact plates insulated from 
each other and from the connecting mem- 
ber, an indicator, electromagnets cooperat- 
ing with the indicator to move it in re- 
verse directions, and electric circuit wires 
interposed between the corelated contact 
plates of the shoe and electromagnets, sub- 
stantially as described. 


A Low-Resistance Glass. 


At a meeting of Section A of the Brit- 
ish Association, held recently in York, 
England, Charles E. S. Phillips described 
a glass which conducts electricity fairly 
well. This is obtained by fusing together 
sodium silicate and borax in the propor- 
tions of thirty-two of the former and eight 
of the latter. By adding one and one- 
quarter parts of Powell’s flint glass to the 
mixture, greater stability is obtained and 
a better surface secured without any se- 
rious loss of conductivity. Such a glass 
is suitable for the cases or windows of 
electrostatic instruments. It may be cast 
into plates, but is not very workable on 
account of its low fusion point. It may, 
however, be drawn into rods or fibres, and 
takes a fine polish. It is somewhat harder 
than ordinary glass. The density is 2.49. 
It is transparent to X-rays, shows no fluor- 
escence under cathode radiation, and is 
opaque to ultra-violet light. Its electrical 
conductivity is about 500 times that of the 
most conducting glass so far made. Its 
specific resistance is given as 10° ohms at 
twenty degrees centigrade. The glass may 
be powdered and fused onto clean copper, 
to which it adheres well without crack- 
ing. The resistivity of this glass changes 
markedly with its temperature. 
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Reviews of Current Engineering and Scientific 


An Investigation of Auxiliary Apparatus for 
Determining the Mean Spherical and Mean 
Hemispherical Candle-Power. 


In this article Dr. Berthold Monasch 
describes in detail a careful investigation 
into the merits of the spherical photo- 
meter suggested by Ulbricht, a brief de- 
scription of which was given in the ELEc- 
TRICAL REvIEW for December 16, 1905. 
His results are given in both tabular and 
graphical form. He concludes as follows: 
In an Ulbricht sphere having a diameter 
of two metres, the indirect illumination 
at an observing window placed at any 
point is independent of the position of the 
source of light and of the distribution of 
light from this. A determination of the 
constant of the instrument is necessary for 
every type of lamp, if the source of light 
be more than ten centimetres below the 
top of the sphere or if the lamp be fitted 
with external reflectors. The covered 
hemisphere employed by the author gives 
also an intensity of illumination at the 
observing window which is independent 
of the position of the source of light and 
of the distribution, behaving just as an 
Ulbricht sphere. As the photometric in- 
tegrator, any enclosed vessel of any form 
whatever may be used, provided that the 
light to be measured is entirely enclosed. 
—Translated and abstracted from Elektro- 
technische Zeitschrift (Berlin), July 19 
and 26. 

a 
Application of Unsymmetrical Magnetization 
of [ron in Alternating Currents. 

A method of obtaining a static fre- 
quency transformer is described here by 
C. Léonard and L. Weber. The apparatus 
depends upon the magnetic saturation of 
iron, this property being employed to give 
a flux wave-form in which, during each 
half period, the flux falls to zero twice. 
The wave-form consists of two positive 
lobes, succeeded by two negative. This is 
obtained by means of two transformers 
having independent magnetic circuits. A 
circuit drawing its supply from a con- 
stant-potential source supplies current to 
two coils, one on each core, which pro- 
duce magnetic saturation of the iron. 
There are, in addition, two primary coils, 
one on each core, which are connected in 
series across an alternating-current supply. 
The secondary winding consists also of 
two coils, one on each core, the two being 
in series. The action of this arrangement 
is as follows: Consider first one core alone 
thus magnetized by the direct-current 


Literature. 


winding mentioned above. As the alter- 
nating current increases during one-half 
cycle, the magnetomotive force set up will 
overcome that due to the direct current, if 


` they be opposed, and thus reduce the mag- 


netization to zero and carry it to an equal 
value in the opposite sense, if the relation 
between coils and currents be correct. As 
soon as the alternating current has reached 
its maximum value and begins to decrease, 
the direct-current winding begins to carry 
the magnetization back to its original 
value, which is reached when the alter- 
nating current again falls to zero. This 
corresponds to one-half cycle of alternat- 
ing current, but a complete magnetic cycle 
for the core. During the following half 
cycle of alternating current the magneto- 
motive forces will be additive, but, due to 
the saturation of the iron, but little change 
will take place. During this half cycle 
of the alternating-current supply the sec- 
ondary transformer core comes into play, 
having the same effect as the first; and 
since the two secondary windings are con- 
nected in series, the result is the super- 
position of two alternating-current elec- 
tromotive forces, both unsymmetrical, but 
giving a symmetrical electromotive force 
having twice the frequency of the original 
supply. These simple relations hold only 
so long as the secondary be not loaded, 
for loading it introduces considerable com- 
plication. Another application of unsym- 
metrical magnetization which is suggested 
is to vary the inductance of a coil when 
it is undesirable to vary the number of 
turns in series. This may be done by 
adding a second winding and passing a 
direct current through this. By varying 
the direct current, a variation in magnetic 
flux will be brought about, thus causing a 
change in the inductance.—Translated 
and abstracted from L’Eclairage Elec- 
trique (Paris), July 21. 
p 
The Comparative Merits of Air and Electric 
Drills. 

A comparison is made here between air 
and electrice drills, by G. E. Palmer, con- 
siderably to the disadvantage of the latter. 
Invention has probably never won fewer 
and poorer rewards in proportion to the 
talent expended than those received by 
the designers of electric drills; and as the 
progress of the art during the last twenty 
years is analyzed, it seems to the author 
the difficulties presented to the designers 
of this form of apparatus are insuperable. 


The air drill seems to occupy a very se- 
cure position with regard to its retention 
as a standard form of apparatus, and it is 
quite remarkable that as a labor-saving 
device one of the most inefficient pieces of 
apparatus ever designed should have 
proved the most economical in its particu- 
lar field. Drilling holes in rock is an 
operation in which an exhibition of bull 
strength and awkwardness is desirable, 
and this feature the air drill possesses to 
a remarkable degree. The jarring ham- 
mer blow transmitted to a cutting edge is 
the way of all ways for putting in rock 
holes of moderate depth, and for this class 
of work tools driven directly by air or 
steam are practically ideal, as all of the 
parts of the reciprocating piston that are 
liable to damage are easily protected from 
mechanical injury, and are so enclosed 
in a chamber of elastic and compressible 
gas that no damage results, even when 
sticking occurs. Although the electric 
drill with a short, rapid stroke cuts a 
cleaner and straighter hole, it does stick, 
with damaging results. The particular 
advantages claimed for the electric drill 
over the air drill are low first cost of plant 
and ease of installation, and great 
economy of power. Every one of these 
claims is true, but when the high cost of 
maintenance and time lost incident to 
breakdowns are considered, the above 
claims sink into insignificance, particu- 
larly when the continuous operation of the 
entire mine depends more upon the relia- 
bility of the rock-drilling apparatus than 
on any other factor. The main difficulty 
with the electric drill seems to be weak 
insulation, as no form that has yet been 
devised will stand up under the continued 
jar of the drill body for any appreciable 
length of time. With the motor removed 


from the drill body, insulation difficulties 
are overcome, but trouble is encountered 
with the connecting mechanism. The 
author has compiled a table showing the 
results of recent comparative tests between 
two electric drills equa] to any put on the 
market, and two air drills operating at 
eighty pounds’ pressure. The air drills 
were in actual use 317 hours, during which 
time they drilled 1,279 feet, or an average 
of four feet per hour, and were not 
stopped at any time for repairs. The 
electric drills were in operation 100 hours, 
drilling in that time 253 feet, an average 
of 2.55 feet per hour, and were laid up for 
repairs for seventeen hours. The work 
was done on black diabase during fifty- 
three consecutive ten-hour shifts.—.Ab- 
stracted from the Engineering and Mining 
Journal (New York), August 18. 
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The Moutiers-Lyons (France) High-Tension, 
Direct-Current Transmission. 

The most recent installation of the 
Thury direct-current system of trans- 
mission is that recently put into service 
from Moutiers, in Savoy, to the city of 
Lyons, France, a total distance of 110 
miles. The maximum direct-current volt- 
age is 60,000. The district lying to the 
east of Lyons contains many water-power 
stations, and the new power supply con- 
sists of an interesting combination of 
three-phase alternating current and high- 
tension continuous current, The generat- 
ing station at Moutiers transmits energy 
eighty-five miles to the switch house at 
Sablonnières, which also forms the centre 
of a converging three-phase system of 
transmission lines bringing energy from 
Bellegarde (10,000 horse-power), Avig- 
nonet (8,000 horse-power), Lechylienne 
(8,000 horse-power), and La Bourne 
(5,000 horse-power). The whole sys- 
tem is under the control of the Société 
Grenobloise de Force et Lumière. All of 
these plants supply energy at 26,000 volts, 
fifty cycles, three-phase, with delta-con- 
nected transformers at the receiving end. 
From Sablonniéres the total energy is 
transmitted twenty-five miles to Vaulx-en- 
Velin by two sets of three-phase lines and 
two direct-current lines, the total power 
required for Lyons being then transmitted 
two and one-half miles under ground to a 
receiving station, where it is partly trans- 
formed into direct current at 600 volts for 
the traction system by three-unit motor- 
generator sets, each consisting of two 
Thury motors direct-coupled through a 
flexible insulated coupling to a traction 
generator. At the Moutiers station there 
are four Thury groups, each driven by a 
separate water turbine. Each group con- 
sists of four armatures and four magnet 
frames in two pairs, each pair mounted on 
a common cast-iron base and separated 
from the other pair by an insulated fric- 
tion coupling. The whole group is then 
coupled to the turbine through another 
similar coupling. All the generators are 
insulated from the floor, Each group is 
supplied with one ammeter, one voltmeter, 
a switch and a pair of horn lightning ar- 
resters. These are all mounted on a small 
controlling pillar standing beside the 
group. The object of the arrangement of 
generators employed is to overcome the 
objection that it would be impossible to 
increase the output of such a station with- 
out raising the pressure, if all the ma- 
chines were operated in series. With the 
present arrangement it becomes possible 
to throw the two pairs of generators con- 
stituting a unit in parallel, thus doubling 
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the current output of the station. Each 
group at the Moutiers station has a maxi- 
mum pressure of approximately 15,000 
volts, corresponding to 3,300 volts per 
commutator, and the line current is 
seventy-five amperes, making the total 
output of the station approximately 4,500 
kilowatts. Provision is made for ground- 
ing the central point of the system and 
cither line in case of a breakdown. At the 
earthing stations four ammeters are pro- 
vided, which enable observations to be 
taken of the current passing either into 
or out of the station by the earth or by the 
wire. The earth connections at these 
stations consist simply of iron plates 
scattered over a small area and buried in 
wet earth. It is claimed that there is 
never more than a maximum drop of 200 
volts between ground and line when car- 
rying the full current of seventy-five am- 
peres. The substation at Vaulx-en-Velin 
is more complicated than the others, be- 
cause it forms the final receiving point 
for all power transmitted toward Lyons, 
and also acts as a reserve station, so that 
in case of a breakdown at Moutiers or on 
the transmission line three-phase station, 
the alternating-current machines at 
Vaulx-en-Velin may be driven as syn- 
chronous motors, operating the Thury 
motors as generators and supplying Lyons. 
In case additional alternating current is 
needed these units operate in the reverse 
sense. The voltage of the generators is 
regulated by a motor-driven solenoid-con- 
trolled regulator. The machinery at all 
of the stations is insulated by means of a 
floor consisting of an upper layer of pure 
asphalt, below which is a layer of asphalt 
and small stones and finally a concrete 
foundation. This floor, it is said, 
will withstand 80,000 volts alternating. 
The regulator at the Vaulx-en-Velin 
station, performs a double function, as it 
acts not only as a voltage controller, but 
as a speed governor. It is said that there 
has been but little trouble on this system 
from lightning.—Abstracted from the 
Electrical Review (London), August 10. 
d 

Electrically Operated Slipway at Dublin. 

A slipway for hauling vessels out of the 
water was in use in Dublin as far back as 
1883, at which time it was constructed at 
a cost of $75,000. From that time until 
1860 the hauling machinery was operated 
by hand. At the latter date steam haul- 
age was introduced, without very mate- 
rially quickening the work of taking a 
vessel from the water. With the revival 
of shipbuilding in the port of Dublin a 
few years ago, it became apparent that 
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the antiquated slip machinery and car- 
riage would have to be replaced by modern 
appliances. The change was provided for 
by the Dublin port and dock board in 
1902, and a new carriage and winch op- 
erated by electricity have been installed. 
The machinery was designed to draw a 
vessel weighing 900 tons out of the water 
in thirty minutes. A flexible steel wire 
hawser is coiled on grooved drums, which 
are large enough to carry the whole length 
of the hawser without a second coil. Spur 
wheels are bolted to the drums and work 
by pinions which can be put in or out of 
gear by means of clutches, and thus enable 
a small drum which is installed for haul- 
ing the empty carriage back to the water 
to be operated independently of the large 
one. The small drum is driven through 
spur gearing by means of a friction clutch, 
and operates at the same speed of wind- 
ing as the main winding drums. The 
motor drives the worm shaft through an 
enclosed single-reduction gearing. The 
worm is keyed to the pinion shaft. The 
motor selected is rated at 100 horse-power 
and runs at 750 revolutions per minute, 
drawing current at 500 volts. The gear 
ratio is 750 to 180. The motor is of the 
enclosed type, though usually operated 
with the sides of the cover open. It is 
provided with a number of resistances 
connected in the armature circuit, which 
are of sufficient capacity to reduce the 
speed to one-tenth the maximum when the 


motor is giving out one-tenth of its full- 
load torque, this for adjusting the car- 
riage under the vessel. The machine is 
shunt-wound, and regulation at starting 
is effected entirely by the armature re- 
sistance. For light loads, when a higher 
speed may be employed, a regulating re- 
sistance is inserted in the field circuit, 
thus increasing the speed somewhat. The 
gradient of the slip is one in sixteen; the 
weight of the carriage approximately 100 
tons. The usual size of vessels handled is 
not over 500 tons.—A bstracted from En- 
gineering (London), August 10. 


Society to Abate Smoke. 
About forty city smoke inspectors hela 
a convention in Detroit a few days ago 
for the purpose of forming a National 
Association of Smoke Inspectors. This it 
seems to us is an excellent idea, for the 


=- various members of this association by 


exchanging ideas and experience can en- 
able any city that cares for such things 
to have the benefit of the best knowledge 
there is in the abatement of what is get- 
ting to be almost as serious a drawback 
to life in some of our American cities as 
it has been for generations in certain 
English cities. Little smoke need be made 
with bituminous coal.—American Ma- 
chinist. 
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ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 


CENTRAL STATIONS IN CITIES OF 
50,000 POPULATION AND UNDER.? 


— 


BY J. M. BOBB. 


Success lies in never tiring of doing, in 
repeating and never ceasing to repeat; in 
toiling, in waiting, in bearing and observ- 
ing, in watching and experimenting, in 
falling back on oneself by reflection, turn- 
ing the thought over and over, round and 
about the mind and vision, acting again 
and again upon it—this is the law of 
growth. The secret is to do, to do it now; 
not to look away at all. 

Bishop Spalding’s definition of success 
fits the organization and conduct of a new- 
business department as though he had it 
especially in mind when he penned these 
lines. The ability to increase the sales of 
current must be as assiduously cultivated 
as you study the means of reducing costs 
and bettering your service, and there is no 
central station so small that it can afford 
to get along without a new-business de- 
partment. 

There is a general tendency to believe 
that others accomplish their work with 
less effort than ourselves, and this perhaps 
is responsible for the lack of confidence 
some central-station men have in their 
own ability to conduct a successful new- 
business department. 

The busiest manager or superintendent, 
if he will persistently devote a few 
minutes daily to increasing his sales of 
current will accomplish results as amazing 
as they are: gratifying when he reviews 
them. Do not let anything prevent your 
beginning vour new-business campaign at 
once. Start now. Don’t wait for printed 
forms or to think out definitely how you 
will go about it. When you have made 
your beginning you will be astonished at 
the opportunities for new business that 
will develop in the most unexpected places. 

Working a new-business department is 
like popping corn. Your first efforts pro- 
duce only a cracking sound, but no popped 
corn. If you stop now your work is lost; 
but keep on; first one kernel pops and 
then another and another. Encouraged 
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A department devoted to the commercial development of Central Stations. 
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by these, more and more kernels pop until 
your popper fills as if by magic. 

If, most fortunately for you, your busi- 
ness seems to be in the condition of the 
full popper, remember the unpopped ker- 
nels that are always found when the pop- 
per is emptied. 

There are plenty of unpopped kernels 
of undeveloped electrical business in your 
territory which a little attention would 
convert into profitable income. 

Naturally your first thought will be 
“How much money shall I spend to se- 
cure more business?” As the limit up to 
which money can be profitably spent for 
this purpose is in all probability beyond 
your means, your chief concern will be 
to use to the best advantage the largest 
appropriation you can get. Go slowly at 
the beginning. As a general rule any ex- 
penditure for pushing your business will 
be beneficial, there are great possibilities 
for waste. Hence the necessity for wait- 
ing, observing, watching and experiment- 
ing. 

How shall you spend your new-business 
appropriation? For solicitors? for news- 
paper advertising? or for “direct-by-mail”’ 
advertising ? 

The most efficient results will be ob- 
tained by a combination of all these 
methods; newspaper advertising to awaken 
your public to the possibilities of electric 
service, make your customers realize your 
appreciation that your business is governed 
to the largest possible extent by the same 
principles applying to any retail selling 
business, and to prepare the way for your 
solicitors. 

Solicitors to call upon your possible cus- 
tomers, answer their questions, argue away 
their objections and clinch their orders, as 
well as to investigate the troubles of your 
present customers; explain your methods 
of handling their business, and convince 
them that they are actually receiving full 
value for the money they are paying you. 

And, finally, direct-by-mail advertising, 
to excite the interest of these possible users 
of vour service your solicitor can not 
readily reach; to back up his argument 
with those he does see, and to keep alive 
his prospective customers’ interest between 
his calls. 

Each of the above divisions of business- 
getting, properly handled, will produce 
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excellent results, but the most effective 
work can only be done with a combination 
of all three. 

Endeavor to handle your new-business 
appropriation so that your efforts will be 
continuous. If you must choose one of 
the three methods above outlined, by all 
means employ a solicitor and make strenu- 
ous efforts to keep him permanently at the 
work. 

SOLICITORS. 

In picking your solicitors, pay the most 
attention to their ability to handle people. 
For this work you must have salesmen, 
and no man who can not handle people 
can ever be a salesman. 

The gift of “gab” is not an essential, 
but the ability to talk convincingly is. 
Many a loquacious salesman spoils his 
work by talking too much. Beware of the 
brilliant, sharp man who works by fits 
and starts. 

Dependability is of the utmost import- 
ance. The slow plodder who never for- 
gets a point once mastered will soon dis- 
tance the speedy man who quickly catches 
on but just as quickly tires if his first 
efforts are not successful. 

Persistency counts for more than dash. 
Few prospects are interested at the first 
call, and just as water constantly dropping 
wears away stone, so patient solicitation 
secures profitable business. 

If you have, among your employés, a 
man who evidences selling ability, use 
him for a solicitor. 

Your solicitor must, of course, thorough- 
ly understand your business, but this does 
not mean that he must start with a work- 
ing knowledge. If your man is a real 
salesman, he may be ignorant of the elec- 
tric business at the start. A few days’ 
coaching will fit him to begin your work, 
and every day after that will add to his 
knowledge. Some gas companies have 
made solicitors of their regular employés 
in connection with their routine work by 
paying them commissions on new busi- 
ness secured, with the understanding that 
the new-business work should be pushed 
only outside of regular working hours. 

Properly handled, this practice will pro- 
duce results, and it possesses the addition- 
al advantages of arousing the men’s in- 
terest in pushing your business. 

There is always danger, however, that 
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the prospect of a commission will lead to 
neglect of some regular duty, and the 
practice is further likely to foment jeal- 
ousy among the men. 

An excellent way to pick solicitors is to 
advertise for salesmen and carefully study 
the applicants. You can soon pick out the 
effective men. The man who can’t be 
earnest in advancing his own interests 
certainly won’t make much headway in 
pushing yours. 

In searching for soliciting material, do 
not neglect to consider how a woman can 
push your interests, if you can find one 
of the right sort. 

Having picked your solicitors, take 
time enough to thoroughly explain your 
business policy to them. Discuss with 
them your rates, your contracts, your 
customs, and your rules and regula- 
tions. 
tinction between profitable and un- 
profitable business. Teach them to 
think in dollars and cents and give 
them enough data to enable them to 
estimate the cost of connecting any 
business they secure. 


t 


Make clear to them the dis- r 


me et Sos 


ai 


ELECTRICAL REVIEW 


Have each man tell of the orders he se- 
cured yesterday, the prospects he de- 
veloped, and anything which helped him 
secure an order. 

Encourage the men to discuss the busi- 
ness freely and to advance their criticisms 
and suggestions. Be liberal in your com- 
mendations of good work, and sparing of 
criticism, but criticize sharply when cir- 
cumstances require it. 

As often as possible, explain the opera- 
tion of some appliance you are pushing. 
Demonstrate its good points and teach 
the men the arguments to down any ob- 
jection that could be advanced by a pros- 
pective customer. | 

Use every means at your disposal to 
increase the men’s knowledge of your 
business. constantly impressing upon them 
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Take them over your plant and 

endeavor to make them appreciate 
the amount of work involved in ren- 
dering good service to your cus- 
tomers. 
) If possible, make a few calls with 
each solicitor, letting him do all the 
talking, and then coach him be- 
tween calls. If you already have 
one or more solicitors, they can as- 
sist you in training the new men, 
but it will be to your best interest 
to let the beginners receive their first 
notions of your methods of handling your 
customers from yourself. 

Divide your territory into as many dis- 
tricts as you have solicitors, arranging as 
nearly as possible an equal division of 
business and residence territory in each 
district, so as to give each man an equal 
amount of possible business. 

The size of your new-business appro- 
priation will determine the number of 
solicitors you can use. Some companies 
have profitably worked one solicitor to 
each 4,000 of population. Each central 
station must determine the number of so- 
licitors to employ from his own conditions. 

Your solicitors are now ready to go 
after business, but your work in handling 
them has just begun. It depends on you 
to arouse their enthusiasm to the highest 
pitch and keep it there. 

Have the solicitors report to you each 
morning as early as convenient and can- 
vass their previous day’s work. Have 
a little booster meeting to start the day. 
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reference to current results and to results 
obtained in any previous period. 

This form should be printed on sheets 
in letter-head size and put up in pads. 
The completed sheets should then be filed 
in a vertical file, where they give a com- 
plete record of each man’s work. 

You must train your solicitors to be 
old-business retainers as well as new-busi- 
ness getters. They must realize that their 
own, the customer’s and the company’s 
interests are all bound together. 

Turn over to them for investigation 
the complaints of customers in their terri- 
tory. Have them look up the customer’s 
apparatus, re-read his meter, explain to 
him the methods used in handling his 
business and make a vigorous effort to 
convince the customer that he has the 

same check on his purchases of cur- 


— ‘rent that he has on his purchases of 


any other commodity. 

Energy expended to convince cus- 
tomers that they are receiving full 
value for the money they pay you, 
is one of the most profitable means 
of securing more business. If your 
customers are made to realize that 
they are receiving their money’s 
worth in service rendered, they will 
use your service much more liberally 
and be much more open to your sug- 
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that any increase in their efficiency is to 
your mutual advantage. Note carefully 
any articles in trade papers, etc., or any 
articles on salesmanship that will help 
your men and specifically call their at- 
tention to them, asking the men to read 
them carefully and then tell you what 
they think of the matters discussed. 

Have your men ’phone to you at noon, 
both to let them know that you are fol- 
lowing their work and to advise them of 
any prospects which may have developed 
in their respective territory since morn- 
ing. 

Keep a blackboard record of each man’s 
work brought up to date, to advertise to 
all the employés the work the solicitors 
are securing. Have each solicitor turn in 
a daily report each morning, similar to 
form No. 1, given herewith. 

If any payments are collected, the 
amounts must be properly entered, footed 
and receipted by your cashier, or who- 
ever is authorized to receive the cash. 

The daily, weekly, monthly and yearly 
totals make possible an immediate com- 
parison of each man’s work, both with 


veniences requiring additional cur- 
rent. 

It is a mistake to pay solicitors 
solely commissions on the sales of 
apphances. This practice will surely re- 
sult in sales of appliances to customers 
who can not advantageously use them, and 
will certainly cause much dissatisfaction 
and loss to you. 

A flat salary is preferable, and some 
managers adopt the flat-salary method be- 
cause of the labor required to record the 
results of each solicitor’s work. 

The ideal method is a combination of a 
flat salary and a commission based upon 
the volume and value to the company of 
the sales of current effected by the solici- 
tor, with a fine for business lost in the 
territory allotted to him. ` 

One prominent gas company pays its 
solicitors a salary of $50 per month and a 
commission based on results secured, 
which is determined as follows: 

A pool is made each month, represent- 
ing a certain sum for each solicitor em- 
ployed. The various kinds of business 
to be secured are classified and given an 
arbitrary value of a certain number of 
points. The greatest number of points 
is assigned to business requiring no ad- 
ditional investment to serve, and to busi- 


l gestions for their use of more con- 


338 


hess corresponding to sign and power busi- 
ness. | 

From this the business is graded down 
to the lowest number of points for busi- 
ness which is simply renewal business, due 
to consumers removing from one location 
to another, and business requiring a heavy 
investment for a relatively smal] income. 

To assist in the classification, the so- 
licitor must report on a card the estimated 
cost of connecting the customer as de- 
termined from a schedule furnished him 
in which are given the costs, as determined 
by the previous years’ averages, of the 
various items entering into the total in- 
vestment necessary to serve the new busi- 
ness. He must also report an estimate of 
the first year’s revenue from the new cus- 
tomer. 

The ratio between cost of connecting 
and volume of sales is considered by the 
new-business department manager in as- 
signing the number of points to the 
jbusiness secured. 

At regular intervals the solicitor’s 
records are checked from the cus- 
tomer’s ledgers, so that the tendency 
to over-estimate the value of secured 
business may be offset. 

A deduction of an arbitrary num- 
ber of points is made for business 
lost in each solicitor’s territory. 

At the end of each month, each 
solicitor’s points are totaled, and the 
percentage his total bears to the total 
of all the solicitors’ points determines 
his share of the pool. 

In this particular case the sum pooled 
for each solicitor is $25, making the aver- 
age salary $75 per month per man. Some 
of the solicitors on this basis earn as much 
as $125 per month. 

A better way is to determine what price 
you can pay for each kilowatt of new busi- 
ness secured, grading this price from a 
high rate for profitable business to a very 
low rate for business requiring a heavy 
investment, and no rate for unprofitable 
business. l 

Then agree to pay the solicitors a com- 
mission at these rates for a year for all 
business secured, having it understood 
that any business lost in their territory 
shall be deducted from the commission 
at the same rates. 

Such an arrangement is, mutually 
profitable for both solicitor and company. 

The business secured can be readily 
determined if the backs of the possible- 
business index sheets be printed as shown 
on sheet “A.” 

The solicitor should be required to turn 
in with each order the corresponding pos- 


ELECTRICAL REVIEW 


sible-business index sheet on which he 
has noted what his order covers. 

If the order represents a customer al- 
ready connected, the amount of the custo- 
mer’s business for the year previous to 
securing the order should be entered on the 
possible-business index sheet and also the 
monthly average for the year. The sheet 
should then be filed in a secured-business 
binder under the name of the solicitor 
securing the business. 

Each month for the year following the 
date of the order, the amount of the cus- 
tomer’s business should be posted to the 
sheets and the increased business credited 
to the solicitor at the agreed rate. Such 
an arrangement may be kept up with a 
minimum of work and may be modified to 
suit any set of conditions. | 

It would induce the solicitors to devote 
their efforts along channels most profit- 
able to the company, and the deduction 
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Pope says: 


Index learning turns no student pale, 
But it grasps the eel of science by the tail. 


That expresses the aim of a possible- 
business index. It is to the conduct of 
a new-business department what plans 
and specifications are to a piece of con- 
struction work. No two men will work 
up their new-business data precisely alike. 
Where one will want a complete plan, 
setting forth every detail, another will be 
content with a free-hand pencil sketch 
with a few notes. 

It is well to bear in mind that when a 
man goes hunting he must have a pretty 
definite idea of what he seeks. If you 
have in your new-business campaign a 
complete index of the possibilities in 
your territory, you will waste less of your 
new-business appropriation. 

While cards are generally used for such 
an index, loose sheets five inches by eight 
inches in size and bound in binders 
hvill be found to be far more useful, 
and, in addition, will give all of the 
advantages of a card index. 
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Some of the advantages over cards 
are as follows: 

The sheets are larger, giving more 
space for useful data. 

The sheets bound in the binders 
will always be found in their proper 
sequence, and, if necessary, can be re- 
moved from a binder as easily as a 
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for business lost would insure their being 
old-business retainers as well as new-busi- 
ness getters. 

Under such an arrangement the solici- 
tor would have every inducement to make 
every effort to remedy complaints, and he 
would find it very unprofitable to waste 
his time selling appliances to customers 
who could not use them to their best ad- 
vantage. 

If the foregoing seems too complicated 
a method of handling solicitors, you 
would do well to reflect that the success 
of your new-business department demands 
good men to carry on the work. You 
can secure the best work from good men 
only when you pay them in proportion to 
the results they secure for you. 

Any plan which will increase the effici- 
ency of your men in securing more busi- 
ness for you is mutually profitable to every 
one concerned. 

POSSIBLE-BUSINESS INDEX. 

One of the most necessary essentials 
of a systematic campaign for new business 
is a possible-husiness index. 


card from a file. 

By using thin paper much more in- 
formation can be filed in a given space. 

By using a thin binder it may be car- 
ried in the pocket, and in this manner the 
sheets are much easier to handle in the 
field than cards. 

Forms 2 and 3 and “A” give a set of 
forms for a possible-business index. Form 
“A” is to be printed on the reverse sides 
of 2 and 3. These forms are self-explana- 
tory. The *phone number is put in be- 
cause often very affective soliciting can 
be done by phone. The data file number 
is to be used when correspondence or esti- 
mates, etc., accumulate in soliciting a 
prospect. — 

An envelope, large enough to contain 
all of the letters, estimates, etc., in flat 
sheets, is used, given a number and filed 
in your data files. The envelope number 
posted to the index sheet gives quick ref- 
erence to all of the data on file for the 
prospect. 

Your .possible-business index should 
contain a sheet for each house or prospect 
in your territory. As your territory is 
extended put in a shect for each house or 
prospect in the new territory. 
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new man and he quickly becomes familiar 
with his territory. 

Periodically, at regular intervals, de- 
pending upon your local conditions, have 
your man check up the new-business index 
and carefully make the necessary correc- 
tions. 

If you are mailing matter to your pros- 
pects, this practice will not only save 
money in postage, but the moral effect 
upon your prospects will increase the 
efficiency of your new-business department 
many per cent. 

To assist in keeping your pos- 
sible-business index up to date, 
give your solicitors credit for 


_ —_ No. Floors No. Rooms __ Used fur _—_— 
hued sds Bldg, Wired - Fiztures bung —— _ : A 
T Why outo oc ce any business closed in your 
ated. _— -Apparatus in Leundry — _ — 


| | joffice, where the index shows the 


OR Poste Business INDEX. 


white paper to indicate 
> no current has ever been 


to indicate a building 
lied with current. Make 
is class of business show 
tement of the connected 


a building where current 
ed, but for some reason 
ected. 

to indicate power pros- 


) indicate sign prospects. 
ut and handled, the pos- 
dex will not only show 
for business, but it will 
nount of work done on 
ıd when the business is 
e index sheets can be used 
of the business obtained 

This is easily accom- 
on the sheets the orders 
the solicitors and then 
Jarate binder behind the 
citor who is entitled to 


ally, the revenue from 
_ be posted to the sheets 
olicitor, and his income- 
‘hus readily determined. 
‘st methods of starting 
to have them first go 
y to make up reports for 
ss Index. In this man- 
ore easily broken for a 


solicitor has called on the cus- 
tomer within thirty days of the 
date of the order. 

NEWSPAPER ADVERTISING. 

Your new-business depart- 
ment can be made to prosper 
without the aid of your news- 
papers, but, if you are wise and 
your appropriation permits, you 
will use them liberally and continuously. . 

Properly used, the newspaper will aid 
you in molding a favorable public opinion, 
and it will also secure new business for 
you. If it does nothing else, it will pay 
its cost in the increased efficiency it will 
produce in your solicitors work. The 
newspaper adds a dignity to the house-to- 
house work of your men, which it would 
otherwise lack. 

Use as much space as your appropria- 
tion will buy, but us it continu- 
ously. Don’t splurge unless vour 
appropriation will stand it. Con- 
sider, also, how the average person 
scans his newspaper, and you will 
realize that if you would have 
vour advertisements noticed they 
must be arranged so that “he who 
runs may read.” 

This means that your news- 
paper talks must be very, very 
short, sharp, pithy, incisive. They 
must stand out so that upon the = ——— 
paper being opened the advertise- 
ment at once catches the eye. 

Plenty of white space must be used to 
accomplish this. 

The following excellent suggestion 1s 
taken from the Electrical World and En- 
gineer of March 25, 1905: 

“In preparing copy for newspaper ad- 
vertisements the central station man mus; 
bear in mind that his efforts will not be 
searched for, except by himself.. Neither 
can he, as a rule, use sufficient space so 
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that his advertisements will demand at- 
tention merely on account of their size. 
His problem, therefore, is to devise a 
means of insuring that his announcements 
wil] be read without resorting to anything 
bizarre or in bad taste. 

“The plan here suggested has proved 
very successful, and any one who adopts 
it will find that his advertisements will 
be the most prominent thing on the 
pages which they adorn. 

“It consists essentially of the purchase 
of a few fonts of a large, legible type to 
be used for your own announcements ex- 
clusively and differing from anything in 
regular use by the paper in which they 
appear. The type in which the advertise- 
ment here reproduced (but reduced to 
about sixteen points) is set is known as 
twenty-eight-point Caslon Old-Style and 
has the reputation of being the most 
legible face ever cut. It can be used to 
advantage in two ways—first, as in the 
example given, in a few lines well spaced 
and surrounded by plenty of white space ; 
and second, in two or three lines well `^ 
spaced, as before, and followed by matter 
in small type. While Caslon Old- Style 
is probably the best type for this purpose, 
there are other plain, bold and legible | 
faces which can be used if the Caslon is 
preempted, though, as a matter of course, 


the results will not be so good if others . 


are already using the same idea. Wh 
there is no competition in the lighting 
business, it is just as well in this style of: 
announcement to omit all reference‘ to. 
name and address. It is ‘different, a. 
that in itself is good advertising. The 
following are offered as suggestions for, 
‘copy.’ Some of them are original, others * 
have been culled from various sources: 
“In papers of ordinary get-up as to 
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their advertisements, it is surprising how 
impossible it is to look at a page contain- 
ing one such as I have described without 
seeing it first, almost to the exclusion of 
everything else. Two fonts of type cost- 
ing about $8 will set any of the adver- 
tixements which can be set in the space 
commonly used.” 

In connection with the above, note the 
Macbeth lamp-chimnney advertisements 
running in the magazines. 

(To be concluded.) 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Polyphase Revolving-Field Engine- 
Type Generators. 

The present practice in central-station 
and isolated plant engineering is away 
from the belt-driven type of generator, 
as the engine-driven type possesses some 
advantages. The large diameter of the 


rotating element enables the desirable 


Tyre QRE Fort Wayne Two-PHASE, REVOLV- 
ING-FIELD, ENGINE-DRIVEN ALTERNATOR, 
wftH OUTBOARD BEARING. 


high pheripheral speed to be obtained, 
while the weight of the moving part en- 
ables it often to take the place of the usual 
flywheel. Moreover, a direct-connected 
unit requires less floor space than a 
belted one and does away with the un- 
desirable and expensive belt. 

To meet the demand for these machines 
the type of polyphase generator shown in 
the accompanying illustrations has been 
put out by the Fort Wayne Electric 
Works, Fort Wayne, Ind. 

These alternators, when arranged for 
mounting the revolving field direct on 
the engine shaft, are designated as TRE 
type, when three-phasc, and as QRE 
type when two-phase. When furnished 
with one or more bearings and a short 
shaft, and, if necessary, a base arranged 
for coupling to the source of power, they 


are designated, respectively, as type TRC 
and QRC. 

The revolving field of these alternators 
is made particularly rigid to withstand 
all mechanical strains. The cores consist 
of laminated iron stampings of high 
grade, clamped in place by means of 
through bolts which force them into a 
uniform rigid mass. ‘These cores are 
mounted upon the rim of a cast-steel 
spider either by dove-tail construction or 
by means of through bolts, according to 
the centrifugal force which they must 
withstand during operation. Either con- 
struction permits the easy removal of any 
particular field core, if necessary. The 
field coils consist of edge-wound copper 
strips, each turn being insulated from its 
neighbor by means of paper templets 
placed between the layers, a construction 
which ensures efficient insulation and cool- 
ing, as the bare edges of the field con- 
ductors are directly exposed to the air. 


, Current for the field coils is supplied from 


the exciter through two cast-iron slip 
rings mounted upon the shaft. Carbon 


frame the armature core, built up of high- 
grade iron punchings clamped into.a rigid 
mass, is supported by means of dove-tails 
into the frame. This construction re- 
duces eddy currents and ensures a con- 
stant air-gap at all points; and also pro- 
vides amply for ventilation. 

The armature coils are form-wound, in- 
sulated and tested before being assembled 
in the core. This construction enables a 
damaged coil to be replaced easily. Great 
care is taken to provide insulation which 
will not deteriorate under all ordinary 
conditions of operation. 

Two types of exciter are provided for 
these machines. That usually supplied 
is belt-driven from a small pulley placed 
on the slip ring end of the shaft, but, 
when desired, a direct-connected exciter 
will be supplied. 

One feature of these alternators is the 
combined alternator-exciter field rheostat 
which is provided. This rheostat does 


double duty, as both the alternator and 
the exciter field currents are passed 
through it. 


Two contact arms are pro- 


Tyre TRC Fort Wayne THREE-PHASE, 2,300-VoLT, ENGINE-DRIVEN ALTERNATOR. 


brushes are used for making contact with 
the rings. 

The main frame casting for these gener- 
ators forms the support for the armature 
core, and the whole is designed so that it 
may be moved in a direction parallel to 
the shaft, in order to gain access to either 
the armature or field coils. Within this 


vided, one for each field circuit; but an 
adjustment of either one, since it affects 


a current flowing through a resistance 
which also carries the other current, wi!! 
cause a corresponding adjustment in both 
circuits—that is to say, increasing the re- 
sistance in order to cut down the field 
current also lowers the voltage of the 
exciter. 
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A Voltage Regulator for Both Alter- 
nating and Direct-Current 
Systems. 

A simple and reliable automatic voltage 
regulator for both direct and alternating 
currents is shown in the accompanying il- 
lustration. This regulator is the latest 
product of W. H. Chapman, and embodies 
the results of a long experience in solving 
problems of regulation in central station 
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Fia. 1—SEcTION oF ReLAY, “W. H. C.” Vott- 
AGE REGULATOR. 


and isolated plants. The regulator is 
manufactured by the Portland Company, 
of Portland, Me. 

There are four methods in which this 
regulator may be applied. It may be 
used first either for alternating or direct- 
current generators, for regulating the volt- 
age output and maintaining it constant at 
the bus-bars or at a distant end of the line. 
Secondly, the regulator may be applied 
for controlling the voltage delivered by a 
storage battery, maintaining it constant 
on a circuit for lamps and motors. Or 
the regulator may be used in the reverse 
manner for controlling the storage-battery 
charging current, keeping it constant. 
Finally, the regulator is suitable for con- 
trolling the voltage of individual lamp 
circuits or motors which are fed from a 
variable source of supply. 

This regulator is composed of three es- 
sential parts—a relay for detecting small 
changes of voltage or of current and ap- 
plying the corrective force; a rheostat, 
and a pair of working solenoids for oper- 
ating the rheostat switch in response to 
the movements of the relay. 

Fig. 1 shows a section of the relay. It 
consists of a coil wound upon a brass spool. 
Within the coil is a thin iron disc pivoted 
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at opposite ends of a diameter. Due to 
the magnetic force set up by current pass- 
ing through the coil, this disc tends to 
turn so that its plane will be along the 
axis of the coil, but is opposed in its mo- 
tion by the spring shown. This spring is 
under tension, and is controlled by means 
of the thumb-screw and lock-nut shown 
at the bottom. This device enables a close 
adjustment of the voltage to be made, as 
to produce a change of one volt requires 
that the thumb-screw be given merely a 
turn. 

Attached to this rotating disc is a 
spring having platinum contacts at the 
end. This, due to the motion of the disc 
one way or the other, makes contact at 
one or the other of two adjustable fixed 
contact points, which close the circuit 
through the controlling solenoids. These 
points are also tipped with platinum, and 
are protected from dust by means of a 
metal cover with a glass top. Two re- 
sistance lamps are placed in series with 
the relay coil for cutting down the cur- 
rent and for compensating for tempera- 
ture changes. The temperature coefficient 
of resistance of the lamps is positive, 
while that of the coil is negative. In this 


Fie. 2.—SWITCHBOARD TYPE or “W. H. C.” 
VOLTAGE: REGULATOR. 


way errors due to changes in tempera- 
ture are avoided. 

Fig. 2 shows the switchboard type of 
regulator. The relay is seen in the upper 
left-hand corner, while in the centre are 
the two solenoids. These solenoids are 
carrying current only when the circuit 
is completed by means of the coil, so that 
they are in operation only a small part of 
the time. They have two windings—a 
primary, which carries the operating cur- 
rent; and a secondary, wound in the same 
direction. The latter is short-circuited 
upon itself, and its function is to prevent 
arcing at the relay contacts, this being 


. are cast-iron grids. 
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done by the reaction of the secondary 
current induced when the circuit is 
broken. There is, in addition, a pair of 
high-resistance lamps connected up so as 
to absorb any little discharge remain- 
ing after this action. 

The rheostat by means of which the cir- 


Fic. 3.—Back or 150-Kitowatr “W. H. C.” 
VOLTAGE REGULATOR, SHOWING RESISTANCE 
GRIDS CONNECTING TO THE CoprER Seg- 
MENTS, PROJECTING THROUGH THE SLATE 
PANELS. 


cuit is controlled is made in two types. 
For smal] currents the resistance is built 
up of a set of enameled resistance units, 
while for larger sizes the resistance units 
One of these grids 
may be seen in the bottom of Fig. 3. This 
figure also shows a rear view of a 150- 
kilowatt regulator, illustrating the man- 
ner in which the grids are held in position 
and connected to the dial plate on the 
panel-board. 

To prevent oscillatory motion or drift- 
ing of the regulator, a dashpot is attached 
to one of the solenoid cores. This is a 
simple device, and by means of an in- 
genious arrangement the dashpot ports 
are opened or closed by a slight turn of 
the cylinder. 

For use on large systems the regulator 
is supplied with a shunt block, from which 
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the small current required by the relay is 
obtained. For alternating systems, a 
series transformer takes the place of the 
shunt. 

In Fig. 2 may be seen the method 
of making contact with the resistance 
units is clearly shown. ‘The resistance 
units are connected to a set of cop- 
per segments arranged in the arc of 
a circle on the face of the regulator, and 
a lever arm carrying the contact. shoes, 
pivoted at the centre of the circle, moves 
over them. The shoes are held firmly to 
the surface, yet cause but a small amount 
of friction. A current of one-half an 
ampere is sufficient to operate a 500-kilo- 
watt regulator. For commercial purposes 
the regulator is designed to control within 
one per cent, this being all that is re- 
quired, although, if necessary, a regula- 
tion of one-quarter per cent can be se- 
cured, though at some additional expense. 


ee 
Commutating-Pole Variable-Speed 
Motors. 

The exacting requirements of machine- 
tool motor drives, hoist work and other 
classes of severe service have created a de- 
mand for a variable-speed electric motor. 
In order to meet these conditions and also 
to increase the output from a given motor 
frame, the General Electric Company is 
placing on the market a line of variable- 
speed commutating-pole motors, known as 
the CLC type for large power, while the 
smaller sizes are designated as type CQC. 

As can be seen from the illustrations, 
the commutating poles in these new ma- 
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neutralize the effect of the current in the 
armature coils which are short-circuited 
during commutation. Sparkless commu- 
tation at all Joads within the speed range 
specified is thus obtained. As the action 
of these poles is reversible the motors can 
be run equally well in either direction. 
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the bearing brackets through 90 degrees or 
180 degrees relatively to the frame, the 
machines can be mounted on wall or ceil- 
ing. When motors are used in places 
where flying particles or dirt are liable 
to injure the machine, the bearing brack- 
ets are fitted with perforated hand-hole 


CoOMMUTATING-POLE VARIABLE-SPEED Motor. SHOWING GENERAL DESIGN. 


Not only does the addition of commutat- 
ing poles improve the operating condi- 
tions of the motors, but the new machines 
can be operated at a higher output over 
a wider speed range, so that greater power 
is concentrated in a small-size frame. 


CoOMMUTATING-POLE VARIABLE-SPEED MOTOR. ARMATURE REMOVED TO SHOW ARRANGEMENT 
OF POLES. 


chines are placed between the main field 
poles and are so wound that they are ex- 
cited by a portion of the main current. 
The main field is usually provided with an 
ordinary shunt winding, but may be also 
compound wound when service conditions 
require. The commutating poles provide a 
magnetic field of sufficient intensity to 


The mechanical details of construction 
of the new line of motors is similar to 
that of the well-known CL and CQ mo- 
tors made by the same company. In the 
CLC motor the field frames are of cast 
iron, while in the smaller size CQC type 
they are built of steel. Both types of mo- 
tors are so constructed that, by turning 


covers, which furnish complete protection 
to the motor and, at the same time, allow 
free circulation of air through the wind- 
ings. Solid hand-hole covers can be sup- 
plied when it is necessary to enclose 
totally the motor; the capacity of the 
motors under such circumstances, how- 
ever, will be somewhat reduced, owing to 
the increase in ventilation. 

The CQC motor combining as it does 
the compactness and general efficiency of 
the CQ type of motor, together with the 
advantages accruing from the use of the 
commutating pole, is particularly suita- 
ble for individual variable-speed machine- 
tool drive. It is small in diameter, com- 
paratively short along the shaft, and sub- 
stantial in construction. All these quali- 
ties make it an ideal motor for driving 
lathes, as it can be mounted on the top, 
bottom or side of the driven machine. 
Similarly, the commutating-pole type CLC 
motor is suitable for the larger classes of 
machine-tool work as well as for ordinary 
commercial requirements. Type CQC 
motors range in size from five to twenty 
horse-power. For heavier work the CLC 
motor is built in capacities up to and 
including 130 horse-power. 
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A Rythmic Regulating Socket Plug 
for Fan Motors. 

The accompanying illustration shows 

the outward appearance of a rythmic fan 

regulating socket plug which the Phelps 


RYTHMIC REGULATOR PLUG FoR FaN MOTORS. 


Company, Detroit, Mich., has recently 
placed on the market. This plug contains 
. within the extended fibre tube a thermo- 
stat, which throws the fan motor on and 
off, keeping the air in a disturbed condi- 
tion, and, at the same time, cutting down 
the consumption of current. The regu- 
lator is interpolated between the electric 
fixture and the fan plug. 


The “ Peerless” Switch. 

A new five-ampere switch has been put 
upon the market by the Marshall Electric 
Manufacturing Company, of Boston, 
Mass. This is designated as the “Peer- 
less” and has been got out to meet the 


“PEERLESS” FIVE-AMPERE SWITCH, WITH 
COVER. 
demand for such a switch. The accom- 
panying illustrations show the inside and 
outside appearance of the switch. From 
them it is seen that there are but few 
parts; that the mechanism of the switch 
is quick-acting, strong and serviceable. 
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Tests have been made which have proved 
that thousands of turns of the switch 
might be made, as required by the under- 
writers, without any injury to the mechan- 
ism. 

One feature of the switch which is 
worthy of notice is the lining of the cover. 


“PEERLESS” FIVE-AMPERE SWITCH, COVER 
REMOVED. 


This is drawn in one solid piece without 
seams or crimping. 

These switches are carried in stock at 
the New York office of the company, 227 
Fulton street, and at the Chicago office, 
169 Adams street, as well as at the office 
in Boston. 


A New Company to Manufacture 
Incandescent Lamps. 

Financial interests comparatively new 
to the electrical industry are behind a new 
company — the Novelty Incandescent 
Lamp Company—which is being organ- 
ized in St. Marys, Elk county, Pa., for 
the manufacture of incandescent lamps. 
The new company is being operated on an 
entirely independent basis, it is an- 
nounced, and no understanding or agree- 
ment as to methods or prices will be 


' entered into with any existing association 


of manufacturers in this field. It is be- 
lieved that the eharacter of the men com- 
mitted to the company and the policies as 
to sales methods and prices which it is 
the purpose of the management to inaugu- 
rate will be sufficient to gain the interest 
of lamp buyers. 

The product to be marketed will em- 
brace the new “Elk Standard” incan- 
descent lamps, “Novelty? miniature 
lamps, and “Novelty” renewed lamps. 

For the manufacture of the new types 
of standard incandescent and miniature 
lamps the company is now erecting a new 
building at Emporium, Pa., twenty-one 
miles from St. Marys. For handling the 
department devoted to renewed lamps a 
two-story brick addition to the plant now 
occupied at St. Marys is in course of con- 
struction. 

The officers of the company are: R. K. 
Mickey, president and general manager, 
St. Marys, Pa.; Josiah Howard, vice- 
president, Emporium, Pa.; Joseph Kaye, 
secretary, Emporium, Pa.; A. F. Vogt, 
treasurer, Emporium, Pa. These gentle- 
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men, together with Henry Auchu, of Em- 
porium, Pa., constitute the principal mem- 
bers of the board of directors. 

It is announced that in the near future 
the two plants of the Novelty Incandes- 
cent Lamp Company will have developed 
facilities for the production of 10,000 
lamps daily. 


oe 


An Interesting Suggestion for the 
Electrical Contractor. 

Ralph A. Schoenberg, proprietor of the 
Sarco Company, New York city, has intro- 
duced a novel suggestion concerning the 
placing of electrical specialties by the 
workmen in charge of the installation. 
This suggestion is embodied in a letter 
recently sent to à number of contractors 
throughout the country, an extract of 
which is given below: 


At the National Contractors’ convention, 
recently held at Cleveland, I chanced to meet 
a contractor who has two stores in London 
and a branch office in Paris. 

I happened to show him the new pendant 
switch manufactured by us, and he informed 
me that in London, when an article of this 
kind is brought out on the market, the con- 
tractor gives each of his wiremen a sam- 
ple to carry in his pocket, and when he goes 
out on a job, either to a private house, 
store or office, where they have electroliers, 
cluster lights, banquet lamps, brackets or 
chandeliers out of reach, the wireman is 
instructed to show the owner how easily 
the light can be controlled by a switch in 
circuit. - 

The average customer would be more in- 
terested in a suggestion from the wireman, 
who is a disinterested party, than from the 
boss, who is out to make his profit, the 
result being the wireman in some instances 
has sold as high as twelve or fifteen pendant 
switches at a price ranging from $1.50 to 
$2 apiece, and the wireman gets the com- 
mission for the extra work received, which 
at the same time induces the wireman to 
keep his eyes open for other extra work. 

I have mentioned the above method to 
several prominent members of the Contrac- 
tors’ Association here in New York and they 
have secured such very good results that I 
have decided to mention the matter to you, 
and should you try it and meet with suc- 


' cess, I would appreciate a line from you in 


regard to same. 


> 
New System of Railway Signaling. 

A new system of railway signaling is 
being experimented with by the Great 
Western Railway, of England. This is 
briefly described by United States Consul 
Frank W. Mahin in a recent report. A 
noteworthy feature of the new system is 
that the signal is given audibly, and not 
visually. The engine, as it travels along 
the track, comes into contact with an ap- 
paratus fixed to the track, which is con- 
trolled from the signal tower. This appa- 
ratus sets in motion the signaling mech- 
anism on the engine. Signals are given 
by means of a whistle and a bell, both of 
which are fixed in the cab beside the engi- 
neer. The new system is thought to be 
of particular value for foggy weather, and 
is therefore suitable for parts of England. 
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NORTHWESTERN TELEPHONE STOCK INCREASED—The 
Northwestern Telephone Company, Minneapolis,, Minn., will issue 
$5,000,000 new stock, increasing its capital from $10,000,000 to $15.- 
000,000, to provide for the extension of lines through Minnesota 
and the Dakotas. 


TELEPHONE LINE ACROSS PENNSYLVANIA—A charter has 
been granted to the Philadelphia, Pittsburg & Erie Telephone Com- 
pany, of Harrisburg, Pa., to operate a telephone line across Penn- 
sylvania. This is understood to be a combination of the independ- 
ent telephone companies. 


SOUTHERN PACIFIC TO ELECTRIFY PART OF ITS SYS- 
TEM—The Southern Pacific Company has undertaken the work of 
transforming its entire Alameda (Cal.) system of local trains to 
an electric system, and will extend the system into Oakland over 
new lines. Engineers of the company have about completed detailed 
plans for the change. 


ST. LOUIS TO VOTE ON INSTALLING A MUNICIPAL ELEC- 
TRIC LIGHT PLANT—An ordinance will be sent to the municipal 
assembly of St. Louis, Mo., when it reconvenes September 7, provid- 
ing for the submission to the voters of a proposition to install a 
municipal electric light plant. It is estimated that the cost of such 
a plant would be $1,000,000. 


MEXICAN LIGHT AND POWER COMPANY—An interim report 
of the Mexican Light and Power Company has been issued for the 
first half of the present fiscal year. It shows gross earnings for 
that period of $1,754,833, in Mexican currency, with operating ex- 
penses of $722,330, which represents about forty-one per cent of the 
gross receipts. There has been a steady increase in the monthly 
earnings since the commencement of 1906. 


NEW UNDERGROUND TELEPHONE SYSTEM—An under- 
ground telephone line is being constructed between Chicago, Ill., 
and Milwaukee, Wis. It is estimated that this will be ninety miles 
in length and will carry 18,000 miles of wire. The Pupin system of 
loading coils is being installed. The construction work will be car- 
ried by the Chicago Telephone Company to a point near the Wis- 
consin line and by the Wisconsin Telephone Company from there 
to Milwaukee. 


PUEBLA (MEXICO) ELECTRIC COMPANIES MERGE—It has 
been announced that the Puebla Light and Power Company, recently 
formed by Canadian capitalists, has taken over the lighting and 
power companies in the city of Puebla, in addition to the tramway 
lines. The latter were secured from the Wernher-Beit company, 
who also formerly owned the Mexican tramway lines, while the light 
and power companies were purchased from other English capitalists. 
The Puebla company will have a capital of $5,000,000 bonds, and 
$3,500,000 stock. 


CONSOLIDATED TELEPHONE COMPANY BUYS GREAT EAST- 
ERN COMPANY’S FRANCHISE—lIt is announced that the Consoli- 
dated Telephone Company, of Buffalo, N. Y., has bought from the 
Great Eastern Telephone Company the latter’s franchise to main- 
tain and construct telephones, telegraph lines and electric lights in 
New York city. The amount paid is said to be $50.000,000. A syndi- 
cate is to be formed to take over the franchise, and an operating 
company will later be formed to install an independent telephone 
service in New York. 


DAYTON COMPANY INCREASES CAPITAL STOCK—The Day- 
ton Citizens’ Electric Company has increased its capital stock from 
$100,000 to $1,500,000 and elected the following board of directors: 
Valentine Winters, Adam Schantz., S. W. Davies, E. J. Barney, George 
Sohngen, S. J. Patterson, of Dayton; Edward Sohngen, Edward Mur- 
phy, of Hamilton, and George B. Cox, of Cincinnati. Mr. Winters 
was elected president and treasurer; Adam Schantz, vice-president, 
and Cyrus E. Mead, secretary and general manager. The company 


will expend $1,000,000 during the present year and already has the 
work well under way. 


WORK STARTED ON NEW POWER PLANT—The Spartanburg 
Electric Power Company will spend $1,000,000 in developing water 
powers in Spartanburg and Cherokee counties, South Carolina. The 
company is composed of Pittsburg and Spartanburg capitalists. 
R. C. Crawford, J. C. Slack and F. R. Dravo, of Pittsburg, are among 
those interested. The work of building an electric power-house on 
Broad river, near: Gaffney, is now under way. As soon as this is 
completed the company will erect a power-house at Nesbitt shoals 
for supplying electricity to cities and towns in the adjacent terri- 
tory. 


LARGE BOND ISSUE SOLD—lIt is announced that the Chicago 
State Bank and the Trowbridge & Niver company, of Chicago, Ill., 
have bought the $3,000,000 bond issue of the La Crosse Water Power 
Company. The water-power company will build a water-power plant 
at Mormon riffies, on Black river, near Hatfield, Minn., and pro- 
poses to supply Winona, La Crosse, Black River Falls and other 
cities within the territory with power and light. The company will 
also build an electric railway line between La Crosse and Black 
River Falls, a project which has been under consideration for a num- 
ber of years, and for the accomplishment of which several com- 
panies have been organized in the past. 


PITTSBURG COMPANY BUYS MASSENA POWER PLANTS— 
The Pittsburg (Pa.) Reduction Company has obtained absolute con- 
trol of the extensive electric power facilities at Massena, N. Y. The 
company bought the controlling stock of the St. Lawrence County 
Electric and Water Company, capitalized at $100,000; the St. Law- 
rence Water Company, capitalized at $100,000, and the Massena 
Electric Light and Power Company, capitalized at $50,000. The 
Pittsburg company recently purchased the St. Lawrence River Power 
Company, which owns the canal between the St. Lawrence and Grasse 
rivers, now developing 35,000 horse-power, with an ultimate capacity 
of 150,000 horse-power. 


ELECTRIC WATER POWER IN HAWAII—The first electric 
water-power plant in Hawaii has been completed on the island of 
Kanai. The plant is operated by the Kanai Electric Company, and 
its entire equipment represents an investment of $300,000. The elec- 
trical machinery was furnished by the Westinghouse Electric and 
Manufacturing Company. The main purpose of the plant is to 
operate a number of pumping stations on a large sugar-cane tract, 
distributing water over the land situated at high levels. This work 
had been done with steam pumps. By the utilization of the electric 
current the capacity of the plant will be raised to 40,000,000 gallons 
a day, at a saving of $17,000 a month. 


PORTLAND (ORE.) RAILWAY CHANGES HANDS—Important 
changes have been effected in the management of the United Rail- 
ways Company, placing the entire control and nearly all the stock 
of that organization in the hands of C. E. Loss, of San Francisco, 
Cal. In addition to the steps already taken, Mr. Loss announces 
that the reorganization of the company will soon be completed, sub- 
sequent to which the construction of its projected lines in and tribu- 
tary to Portland will immediately be commenced. W. L. Benham 
will retire as president of the company and will be succeeded by 
Mr. Loss. It is planned to spend $3,000,000 in constructing lines in 
Portland and vicinity. Of this amount $1,250,000 will be required 
to build and equip the system within the Portland boundaries. The 
lines within the city are to be constructed first. 


MICHIGAN LAKE SUPERIOR POWER COMPANY—The United 
States Circuit Court of the Western District of Michigan has granted 


permission to Receivers C. D. Warren and Clarence M. Brown, of 


the Michigan Lake Superior Power Company, to issue $500,000 re- 
ceivers’ certificates. The receivers will dispose of these certificates 
immediately. They will probably be placed with Philadelphia and 
New York banking houses, although the bondholders may be given 
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the opportunity to subscribe to a portion of the issue. The pro- 
ceeds will be used to complete the necessary improvements to the 
power plant, so that it can be brought to its maximum capacity. 
The Lake Superior corporation has guaranteed that the $500,000 
will cover the cost of all necessary improvements. The Union Car- 
bide Company, which now has a considerable contract with the 
power company, has also agreed to take as much additional power 
as can be allowed it when the improvements are completed. 

PERUVIAN ELECTRIC CONSOLIDATION—Details are at hand 
of the recent consolidation of electric companies in Lima, Peru. 
The capital of the new corporation will amount to 15,000,000 soles 
($500,000), to which the united companies have contributed in the 
following proportion: the Santa Rosa Electric Works, 6,150,000 soles, 
or, say, 615 soles for each of its 10,000 shares; the Lima Electric 
Tramway, 5,500,000 soles, or twenty-five soles for each of its 222,000 
shares; the Lima & Callao Electric Railway, 2,100,000 soles, or twenty- 
one soles for each of its 100,000 shares, and the Lima & Chorrillos 
Electric Tramway, 1,200,000 soles, or fifteen soles for each of its 
80,000 shares. To this capital must be added the various issues 
of bonds of the united companies, which amount in the aggregate 
to about 6,000,000 soles, the whole making 21,000,000 soles, which 
may be considered as the representative value of the concerns com- 
posing the so-called trust. The corporation’s board of directors 
will be made up of twenty-two members, including two chairmen. 

CINCINNATI LIGHTING DEAL—A lease for ninety-nine years 
of the Cincinnati Gas and Electric Company has been signed, giving 
it into the hands of the Union Gas and Electric Company. A. S. 
White, C. A. Leib, J. J. Rollins, of New York, and R. W. White, of 
Cleveland, represent the new company. The leasing company de- 
posits $3,000,000 as a guarantee of dividends to the old stockholders. 
The capitalization is $20,000,000, half preferred at six per cent and 
half common. It is expected that Norman Kenan, president of the 
old company, will be elected to a similar position in the new cor- 
poration. It is said that the new company, which will succeed to 
a practical monopoly of the lighting business in Cincinnati, will 
spend large sums in the improvement of its property. The contract 
is said to contain a stipulation that $2,000,000 is to be expended in 
the next five years. The Union Gas and Electric Company has in- 
creased its capital from $10,000,000 to $20,000,000. It is understood 
that $10,000,000 six per cent preferred stock will be sold imme- 
diately. 

PERSONAL MENTION. 

MR. ERNEST RITTER, manager of the York (Pa.) office of the 
Pennsylvania Telephone Company, has been made manager of the 
Easton office. He is succeeded by Mr. G. H. Fulmer. 

DR. GEORGE G. BAKER, an old-time electrical man who some 
years ago was prominently connected with telephone and telegraph 
interests. is visiting relatives in New York city. Dr. Baker is now 
permanently located at Denver, Col. 

MR. JAMES ROSS has retired from the presidency and direc- 
torate of the Mexican Light and Power Company. His successor 
is Sir George A. Drummond, president of the Bank of Montreal. 
Mr. Charles H. Cahan, the company’s solicitor, has been added to the 
directorate. 

MR. GEORGE B. TRIPP, formerly general manager of the Colo- 
rado, Springs Electric Company, has become associated with the 
organization of Messrs. Curtis & Hine, engineers and central station 
managers, with headquarters at Colorado Springs, Col. A number 
of large projects are under way, and Mr. Tripp expects to be very 
busy in the future on various undertakings that his company may 
supervise. Mr. Tripp had been connected with the gas and electric 
proposition at Colorado Springs for five years, aud under his direc- 
tion these properties have been very successful. He is one of the 
best-known men in the Western field, and for several years has 
been the efficient secretary-treasurer of the Colorado Electric Light, 
Power and Railway Association. 

MR. MAX LOEWENTHAL, the well-known electrical heating 
engineer, having been commissioned by Mr. John Wanamaker to 
reorganize the electrical supply department, is now installing an 
elaborate display covering a floor space of 1,600 square feet in the 
basement of the New York city building. A model kitchen and bed- 
room are being erected, in which every conceivable electro-domestic 
appliance, from a push-button to a refrigerating plant, will be shown 
in actual operation. Electric cooking will be demonstrated at another 
portion of the exhibit, which will be opened to the public during 
the first week in September. 
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ELECTRICAL SECURITIES. 


Every full business day during the last week in the stock mar- 
ket showed a record in excess of a million shares. Prices show not 
only general gains for the week, but, in some cases, the advances 
have been of very generous proportions, showing new high levels 
for the year. So far as the industrial and commercial situation is 
concerned, it can be said that there is no let-up in the widespread 
prosperity. There are already unmistakable signs of the usual fall 
trade expansion. This is refiected in bank clearings, railroad earn- 
ings and in reports of conditions in the leading trades, notably iron 
and steel and the cotton industry. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 25. 


New York: Closing. 
Allis-Chalmers common................5000. 20 
Allis-Chalmers preferred.............e.ee008 48 
Brooklyn Rapid Transit.................0008 17% 
Consolidated Gas........... ccc cee eee cee 140 
General Hlectri¢ ss. 03.02 6«Fiedawks Seek ose 168 
Interborough-Metropolitan common.......... 39%, 
Interborough-Metropolitan preferred......... 80 
Kings County Electric............... ccc eens 160 
Mackay Companies (Postal Telegraph and 

Cables) COMMON..........cc ecw cece cece 73% 
Mackay Companies (Postal Telegraph and 

Cables) preferred...........cccccccccees 72% 
Manhattan Elevated............ ccc cee eee 147% 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone........ 125 
Western. Union........ssesssosssssosesesseo 91% 
Westinghouse Manufacturing Company...... 150% 

Boston: . Closing 
American Telephone and Telegraph......... 132% 
Edison Electric Illuminating................ 245 
Massachusetts Electric.............2. cee eeee 71% 
New England Telephone................-00:% 130 


Western Telephone and Telegraph preferred. 84 


There has been a remarkable increase in the list of stockholders 
in the American Telephone and Telegraph Company, from 10,790 
on January 1, 1903, to 17,556 on January 1, 1906. 

The Edison Company, of Boston, during July showed an in- 
creased business of 22,000 sixteen-candle-power equivalents, against 
an increase for July, 1905, of 15,000 sixteen-candle-power equivalents. 
The company has closed a contract to supply the electric lighting 
and electric power for the new National Shawmut Bank building. 
The contract calls for about 4,000 lights. 


Philadelphia: Closing. 
Electric Company of America.............. 11 
Electric Storage Battery common........... 71 
Electric Storage Battery preferred.......... 71 
Philadelphia Electric............... 0.0.00 85% 
Philadelphia Rapid Transit................. 291% 
United Gas Improvement................... 87% 

Chicago: Closing. 
Chicago Telephone................ ccc ceces 120 
Chicago Edison Light...................... 138 
Metropolitan Elevated preferred............ 68 
National Carbon common................0¢: 85 
National Carbon preferred................00. 120 
Union Traction COMMON............ sec eees 4 
Union Traction preferred............0c0000. 14 


The Metropolitan West Side Elevated has issued its report for 
the year ended June 30. It is as follows: gross, $2,530,279; ex- 
penses, $1,208,287; net, $1,321,992; other income, $11,997; making 
a total income of $1.333,989; charges, $975,479, leaving a surplus of 
$358,510, equal to 4.11 per cent on the preferred stock. This sur- 
plus compares with $230,142 a year ago. 


OBITUARY NOTICE. 


MR. L. W. EATON, president of the Bryant Electric Company 
and the Perkins Electric Switch Manufacturing Company, of Bridge- 
port, Ct., died at his residence in that city on the morning of 
August 16. 
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TELEPHONE AND TELEGRAPH. 


BROCKTON, MASS.—The mayor of Brockton has signed the 
franchise of the Home Automatic Telephone Company. 


LAMONT, IOWA—The Buchanan County Telephone Company 
has sold the local telephone exchange to the Delaware County Tele- 
phone Company, the sale dating from August 1. The company will 
make many improvements to the system, and will shortly install 
a copper circuit. 


VICTORIA, TEX.—The Southwestern Telephone and Telegraph 
Company will make extensive improvements to its system at Vic- 
toria and the section adjacent. Among the improvements will be 
the moving of the exchange nearer the wire centre, and the install- 
ing of a new switchboard and new telephones. The company’s 
long-distance business has so increased that it is necessary that 


additional wires be strung between Victoria and Houstcn and points 
north and west. 


COTTONWOOD FALLS, KAN.—E. P. Kellam has sold the tele- 
phone system of Cottonwood Falls and Strong City, with a num- 
ber of rural lines, to the Missouri & Kansas company, of Kansas 
City. Prior to the sale Mr. Kellam had made arrangements for 
several new rural lines and will act as local agent for the new com- 
pany until the proposed routes are completed. This is one of the 
best paying telephone systems in the state in proportion to its 
size. It is understood that the Council Grove system has also been 
sold to the Kansas City company. 


RICHMOND, IND.—The trouble between the independent tele- 
phone companies in western Ohio and the Richmond Home Tele- 
phone Company, which threatened to cut off relations if the Ohio 
companies gave their patrons connection over the Bell long-distance 
lines, is to be amicably adjusted. The injunction suit brought by 


the Ohio companies, to prevent the Richmond company from cutting | 


off service, has been called in the Wayne Circuit Court, and a con- 
tinuance was granted till the September term of court, with the 
understanding that the differences will be patched up. 


TOLEDO, OHIO—The Central Union Telephone Company has 
installed a despatching system for the Toledo Urban & Interurban 
Railway Company. There are now twenty-three sets of telephones 
in operation between Findlay and Toledo. The same company has 
also installed a despatching system for the Canton-Akrom Railway 
Company between Canton and New Philadelphia. In addition to 
sixteen stationary sets in the offices of the traction company at 
various points there are twenty-five portable sets carried on the 
cars for the use of the motormen in receiving running orders. 


SPOKANE, WASH.—Official announcement is made by Charles 
W. Reynolds, manager of the Spokane division of the Pacific States 
Telephone and Telegraph Company, that $500,000 will be expended 
on its system in the improvements now under way. New instrv- 
ments are to be installed and the distributing frames will be re- 
placed with apparatus of the newest design, the cost of the latter 
being $66,000. The company recently completed the installation of 
1,500 telephone instruments, connecting the ranchers and farmers 
in the Spokane district with the central offices in that city. 


WHEELING, W. VA.—At a meeting of directors of the National 
Telephone Company, held at Wheeling, a semi-annual dividend of 
three per cent was declared, and plans were announced for several im- 
portant extensions and connections which will greatly improve the 
service of the company. It was decided to start work at once 
upon the new line to Mannington and Fairmont at an outlay of 
about $40,000. The right of way has been secured as far as Cam- 
eron. With the connections, which will be made at Fairmont, the 
extension will give National subscribers service to all important 
cities in northern part of West Virginia as far north as Steuben- 
ville. It was also decided, in connection with general plans for 
giving a first-class service to all parts of West Virginia, to pro- 
ceed to close the gap of twelve miles between Wheeling and Mari- 
etta and Parkersburg. When this improvement is completed a large 
additional number of cities will be reached. The directors decided to 
close a contract with the United States Telephone Company for the 
construction of a line to Cambridge. This will furnish service to 


Columbus and Indianapolis and to all important points in Ohio, 
Kentucky and Michigan. 
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NEW INCORPORATIONS. 


GUTHRIE, OKLA.—Weatherford 
pany, Weatherford. 250,000. 

JEFFERSON CITY, MO.—The Kelso Telephone Company, I1]mo. 
Increase of capital stock from $5,090 to $10,000. 

JACKSON, MICH.—Cambridge Telephone Company. $220. Di- 
rectors: Millard E. Managan, Herbert R. Watkins and Chandler R. 
Knapp. 

CAMDEN, N. J.—Electric Tramway Construction Company, Cam- 
den. $500,000. Incorporators: M. L. Berry, J. A. Riggins and W. B. 
Wolcott, of Camden. 

NASHVILLE, TENN.—Hollow Rock Rixie Telephone Company, 
Carroll county. $1.000. Incorporators: J. W. Rowe, T. T. Park, 
M. G. Bowers, F. A. Broughton and T. A. French. 

COLUMBUS, OHI1O—The Navarre Electric Light Company. $10,- 
000. Incorporators: George A. Myer, John W. Zinsmaster, David 
A. Fisher, Peter Zinsmaster and Charles Fetters. 

AKRON, OHIO—The Canton-Akron Consolidated Railway Com- 
pany, Akron. $10,000. Incorporators: Andrew Squire, C. E. San- 
der, W. M. Duncan, J. H. Dempsey and J. Wallrath Sutphen. 

NEWARK, N. J.—Panama Street Railway Company, Newark. 
To construct railways, car lines, ete. $500,000. Incorporators: 


J. J. Spellman, of Orange; A. C. Walker and W. F. Delaney, of 
Newark. 


Interurban and Light Com- 


ST. LOUIS, MO.—North St. Louis & Suburban Railway Company, 
St. Louis. For the purpose of constructing and operating a line of 
street railway in St. Louis and St. Louis county. $50,000. Stock- 
holders: John Scott. John Scullin, Edward J. Scott, John B. Scott, 
Thomas Murphy, James Scullin and William Scullin. 


KANSAS CITY. MO.—Electric Terminal Railway Company, Kan- 
sas City. Incorporated for the purpose of building a line of rail- 
way five miles in length, all within the limits of Kansas City. 
$300,000. Incorporators: John Mayer, of Parsons, Kan.; George H. 
Kahmann, W. E. Winner, Bayles Steele and H. G. Pert, all of Kan- 
sas City. 

NEW PUBLICATIONS. 


REPORT OF THE BOSTON (MASS.) WIRE DEPARTMENT— 
The annual report of the wire department of the city of Boston, 
Mass.. for the year 1905, prepared by the commissioner of wires. 
Patrick J. Kennedy, has been issued. This describes in detail the 
work accomplished by the department. 


THE STANDARD UNDERGROUND CABLE COMPANY’S HAND- 
BOOK—The Standard Underground Cable Company, Pittsburg, Pa.. 
has published a handbook of price lists, telegraph code and useful 
information relating to bare and insulated wires and cables for the 
conduction of electric currents, compiled by Joseph W. Marsh. While 
this handbook is primarily a price list of the insulated wires, 
electric cables and accessories manufactured by the company, there 
are included sufficient engineering data to remove it entirely from 
the classification of ordinary trade catalogues. There are a num- 
ber of very interesting half-tone illustrations of wires and cables 
of different types, and a number of illustrations showing applica- 
tions of various accessories. The sections entitled “Working Direc- 
tions,” “Testing” and “General and Electrical Information” will be 
found of particular value to engineers in general. The company is 
limiting the gratuitous distribution of the book to one to each of 
its customers and one copy to the executive officers of the larger 
corporations using such material as it manufactures. In order, how- 
ever, that any one interested in the subject may be able to secure 
a copy. the company has decided to put the book on sale at a figure 
which is really nominal and which represents less than half the ac- 
tual cost, viz.: grade A, bound in blue cloth, fifty cents; grade B, 
bound in plain leather, gilt edges, seventy-five cents; grade C, bound 
in limp leather with bill flaps and pockets, gilt edges, $1. 


NEW MANUFACTURING COMPANY. 

ALBANY, N. Y.—-A certiticate of incorporation of the New York 
Beck Lamp Company, of the village of Mineola, has been filed with 
the secretary of state. It is proposed to manufacture and sell elec- 
trical machines and appliances. The capital stock is placed at 
$50,000, consisting of shares of $100 each, and the directors for the 
first year are as follows: William Ottman, Henry E. Schwartz and 
Septime S. Sanguenette, of Brooklyn. 
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ELECTRIC LIGHTING. 


GENEVA, IND.—H. O. Fisher, cf Toledo, Ohio, is trying to se- 
cure a franchise to install an electric light plant at Geneva. 


LAREDO, TEX.—-The Cannel Coal Company has closed a con- 
tract to have a complete electric plant installed at its mines, twenty 
miles above Laredo, at a cost of $30,000. All work in the mines 
will be done by power furnished by electric motors. 


HYATTSVILLE, MD.—Bids have been invited for installing an 
electric lighting system in Hyattsville, the voters having recently 
approved a bond issue of $12,000 for this purpose. Hyattsville has 
been practically without street-lighting facilities for about six 
months, and the citizens are anxious to remedy the conditions. 


EAST LIVERPOOL, OHIO—Steps are being taken to secure in- 
formation concerning municipal operation of lighting plants by the 
East Liverpool council. The contract for city lighting with the 
East Liverpool Traction and Light Company expires soon, and it 
is expected that the company will seek a renewal of the contract 
for at least three vears. The council appropriates annually about 
$12,000 for street lighting. 


RICHMOND. VA.—The common council at its last regular meeting 
failed to pass the ordinance providing for an electric light plant 
to be owned and operated by the city. The vote was lost through 
lack of a two-thirds majority, standing eighteen to twelve. The 
finance committee and the board of aldermen had already reported 
adversely on the proposition. The matter will probably come be- 
fore the new council, which will convene early in September. 


HEMPSTEAD, L. I.—The trustees of Hempstead have received 
from Robert M. Van Dorn an application for a franchise to erect 
and maintain a system of electric lighting, heating and power. 
The applicant agrees to furnish lighting to the village at a con- 
siderable reduction from the present rate paid, also to improve 
on the system of installation now in vogue. The trustees have 
requested the applicant to furnish evidences of his financial back- 
ing before they act on his application. 


SCHAGHTICOKE, N. Y.—It is thought that shortly a dam will 
be built on the Hoosic river, near Schaghticoke, for impounding 
water for a power plant. Borings are being made under the direc- 
tion of Charles Hollingsworth to determine the character of the 
rock of which there is in the vicinity sufficient to entirely construct 
the dam. It is expected that the power plant will form another of 
the series that have been built by the Hudson River Water Power 
Company, although it has not been authoritatively stated that this 
company is responsible for the survey now going on. 


YAKIMA, WASH.—William Filey has sold his 160-acre farm on 
the Columbia river at lower Priest Rapids to the Hanford Power 
and Irrigation Company, of Seattle. The price is not made public, 
but it is understcod to be in the neighborhood of $20,000. The com- 
pany is composed of a number of leading capitalists who propose to 
put in a large pumping plant for the purpose of pumping water 
from the Columbia river for irrigating the arid lands on the west 
side of the stream. They alsc expect to erect a large electric plant 
and will furnish power to the land owners in that section, who in 
turn will put in plants for pumping the water and irrigating their 
farms. 


WILMINGTON, DEL.—Mayor Horace Wilson has vetoed the fran- 
chise recently granted by the street and sewer department to the 
Commercial Light, Heat and Power Company. The company prom- 
ised to pay the city $50,000 within eighteen months for the franchise, 
one-fourth to be paid within ninety days, to give the city three per 
cent of the gross receipts for electricity furnished to others than 
the city; to furnish the city are lights at $40 per year each, elec- 
tricity for street lighting at two cents per kilowatt and for public 
buildings at five cents per kilowatt. and to the public at a rate not 
exceeding ten cents per kilowatt, to furnish gas to the city at seventy- 
five cents per thousand cukic feet for street lighting and ninety 
cents per thousand cubic feet to the public. The mayor said he did 
not think additional franchises of the kind were necessary or ad- 
visable, that in future cnly such as provided for underground con- 
duits should be granted, and he was not convinced that the city 
would be benefited by the corporation in question. A movement is 
said to be on feot to secure a franchise for a gas and electric com- 
pany composed of local interests, 
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ELECTRIC RAILWAYS. 


MARYSVILLE, CAL.—The city council of Marysville has granted 
tLe Northern Electric Company a franchise to build through the 
streets of that city. 


ASHLAND, KY.—The Ashland Interurban Street Railway Com- 
pany has secured a franchise for its line through Greenup county. 
The company’s engineers are at work, and the line will be con- 
structed as rapidly as possible. 


EAST LIVERPOOL, OHIO—After two years of fighting, J. L. 
Francis has secured the passage of a franchise ordinance which gives 
the Ohio River & Northern Railroad Company the right to build a 
second railroad through East Liverpool. 


CHAMBERSBURG, PA.—An application will be made on August 
28 for a charter for the Chambersburg & Western Electric Railway 
Company, the line to run from Shippensburg to Chambersburg, 
thence to Fort London, a distance of twenty-five miles. 


SEATTLE, WASH.—The city council has passed an ordinance 
calling for a special election to vote on the issuance of $4,273,000 
worth of bonds for a municipal street-railway system and the ex- 
tension and enlargement of the Cedar river water system. The date 
of the election was set for September 12. 


MASONTOWN, PA.—W. J. Sheldon, F. S. Gleason, Sr., O. K. 
Eaton, T. J. Lewis and T. B. Black, of McKeesport, with C. M. Watt, 
of Pittsburg. and G. R. Anderson, Lewis Kail, Dr. J. H. Cloud, 
Frank A. Madas and James Sterling, of Masontown, have secured a 
charter for a new street-car line into Masontown. The title of the 
concern is the Masontown Electric Railways Company. 


UTICA, N. Y.—The Utica & Mohawk Valley Railway Company 
has fited an application for a franchise to construct, maintain and 
operate a double track on North Genesee street to Deerfield Corners, 
a single track from the Corners westerly along the Marcy road to 
tre Seymour road, and a single track from the Corners northerly 
te the reservoir. Permission is also asked to erect the necessary 
poles, switches, etc., to maintain and operate the Deerfield road by 
electricity instead of by horse power. 


FORT WORTH, TEX.—It is announced that the merger of the 
Arlington Heights Traction Company, Rosen Heights Street Rail- 
way Company and Citizens’ Light and Power Company, all of Fort 
Worth, has been accomplished. W. W. Christy, H. H. Johnson and 
S. M. Kelsey, of Cleveland, and C. B. Close, of Toledo, represent 
Cleveland capital, and the company will be the largest in the state. 
Millions of dollars are to be expended in building and equipment, 
including a fifty-mile interurban line from Fort Worth to Mineral 
Wells, the noted Texas health resort. 


WASHINGTON, PA.—The borough council has granted a per- 
petual franchise over certain streets in Washington, Pa., in favor of 
the Washington & Cancnsburg Street Railway Company. The Pitts- 
burg Railways Company will reach Washington by the new road, 
and will operate a car line direct from Pittsburg to Washington. 
It is hoped to have cars running before winter. Large interurban 
cars will be used, and Pittskurg will be reached through the Mount 
Washington tunnel. The company is already at work on the upper 
end of the line and is building from a point on the Charleroi line 
to Canonsburg. 


LORAIN, OHIO—The Lake Shore Electric Railway Company is 
planning to spend hundreds of thousands of dollars on improve- 
ments to its lines in the near future. According to a despatch from 
Lorain, the company intends to set aside $750,000 for these improve- 
ments, which will be on a large scale. The Lorain despatch says: 
“With the filing of incorporations at Columbus for the Lorain Street 
Railroad Company, with a capitalization of $2,500.000, the Avon 
Beach & Southern and the Lorain Street Railway companies will 
sink into oblivion. With the incorporation of the new company the 
property of the two ccmpanies will be merged into one and will 
be known under the new name. In addition to merging the two 
roads, the value of which is placed at $1,750,000, a bond issue of 
$750.000 is also to be provided for, which will be used in the im- 
provement of the line now operated on Broadway in Lorain. The 
bonds are issued in the name of the Lorain Street Railroad Com- 
pany, but are guaranteed by the stockholders of the Lake Shore 
“electric. The company will doubletrack the Lorain Street Railway 
from Lorain to Elyria, and will remove the loop in the business dis- 
trict of Lorain.” 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1416 describes and illustrates the style K Gates rock and 
ore-breaker. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., is send- 
ing out a neat postal card showing an illustration of its enlarged 
factory at Van Buren and Morgan streets. 


THE OSWEGO BOILER AND ENGINE COMPANY, Oswego, 
N. Y., will be pleased to send bulletin No. 50-A, giving statistics con- 
cerning its horizontal return tubular boilers. 


THE NEWTON MACHINE TOOL WORKS, Twenty-fourth and 
Vine streets, Philadelphia, Pa., will send catalogue No. 44, describing 
keyseat milling machines, to any one interested upon request. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bulle- 
tin No. 66, describes and illustrates form W motors for rolling mills. 
These are for 220 volts, one speed, either series or compound-wound. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., are mail- 
ing to the trade a very attractive circular-letter. The wording of 


this letter is particularly clever, and the company ought to secure’ 


great results from its distribution. 


THE SARGENT STEAM METER COMPANY, Chicago, Ill., has 
ready for distribution an attractive little booklet describing and 
illustrating the Sargent steam meter. This booklet will be mailed 
to any one interested upon request. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York, N. Y., has ready for distribution a new booklet showing net 
prices and discounts covering contents of catalogue No. 21, and also 
showing changes and corrections which have occurred since publica- 
tion. 


THE ELECTRIC GOODS MANUFACTURING COMPANY, Bos- 
ton, Mass., in bulletin No. 9 describes and illustrates a few exam- 
ples of representative installations. This bulletin has been very 
carefully prepared, and will be found of great usefulness to any one 
interested in this apparatus. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is send- 
ing out to the trade its cost price list applying to its general cata- 
logue No. 24. The prices quoted are the latest in force, and it is 
suggested that any one who has been overlooked in the distribution 
to write to the company for a copy. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 
issued bulletin No. 1081, describing and illustrating type A trans- 
formers. Bulletin 1080 describes multiphase, revolving field, engine- 
type generators. A price sheet for catalogue No. 2004, to replace 
page 73, gives new prices for parts of “Wood” form 1 arc regulator. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., has produced a very neat bulletin entitled “How 
Shall We Know Good Switches?” This literature is really more than 
an advertisicrg proposition, as it contains some engineering data 
which can be assimilated to advantage by every one interested in 
this material. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., is beginning the erection of a new factory at Wal- 
tham, Mass. This has become necessary in order to take care of 
the company’s increasing business. The Marshall company reports 
a brisk demand for its new “Peerless” switch, which is carried in 
stock in large quantities at Boston, New York and Chicago. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has issued bulletin No. 609, superseding 
bulletins No. 25 and No. 194, devoted to fioor and wall outlet boxes. 
Circular 786 is devoted to new type K arc lamps. Circular 787 is 
devoted to direct-current motors and generators. Any of this litera- 
ture may be secured by addressing the Pittsfield office or any of the 
branch offices. 


CHARLES F. JOHNSON, Cleveland, Ohio, announces a number 
of bargains in railway motors, interurban cars and general railway 
and electrical equipment. Mr. Johnson makes a specialty of mail- 
order business for heavy supplies. The company has recently estab- 
lished new offices at 710 Citizens’ Building. Offices are also located 
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“at 623 Ellicott square, Buffalo; 111 Broadway, New York city, and 
1240 First National Bank Building, Chicago. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., announces that it will shortly issue its new catalogue 
No. 9, which will be prepared on lines similar to the company’s 
catalogue No. 8, “The Insulator Book.” In addition to the regular 
English edition there will be published a polyglot edition printed 
in Spanish, German and French. This has been found necessary 
on account of the company’s extensive foreign trade. 


THE MURRAY IRON WORKS COMPANY, Burlington, Iowa, has 
published a handsome catalogue descriptive of Murray Corliss en- 


-gines, high-pressure boilers and complete power plants. This cata- 


logue is replete with interesting information concerning this charac- 
ter of equipment, and in addition to the text there are many half- 
tone illustrations of equipment and typical applications, and line- 
drawings and diagrams showing the parts of the apparatus in detail. 


THE TRUMP MANUFACTURING COMPANY, Springfield, Ohio, 
is distributing some attractive literature describing the features of 
Trump turbines. These turbines are guaranteed under heads as 
low as three feet and as high as 300 feet. The company builds hori- 
zontal turbines on draught chests, efther single or in pairs. The 
company is also constructing vertical turbines in steel and cast-iron 
casings. Full information and literature will be sent upon request. 


THE WESTERN TUBE COMPANY, Kewanee, Ill., has ready for 
distribution a booklet regarding a new discovery in bronze mixture 
known as the “High-Duty” metal. As indicated in the pamphlet. 
this metal shows a loss in efficiency when subjected to high tempera- 
tures of only 5.6 per cent. The company announces this metal as 
a distinct advance in bronze compositions, and asserts that the dis- 
covery is worthy of careful consideration. Copies of the pamphlet 
will be forwarded upon request. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has recently contracted with the Sheffield Company for a 1,250- 
kilowatt Westinghouse-Parsons steam turbine to be installed in its 
plant at Sheffield, Ala. The turbine will run under rather poorer 
operating conditions than usual—a steam pressure of 125 pounds 
and twenty-six-inch vacuum. It will be direct-connected to a West- 
inghouse three-phase turbo-generator of the enclosed type, deliver- 
ing current at 2,300 volts to a light and power system. 


“PHONO-ELECTRIC TROLLEY AND TELEPHONE WIRE” is 
the subject of several unique pieces of literature recently issued by 
the Bridgeport Brass Company, New York city. One of these fold- 
ers sententiously reports: ‘Over seven years ago we received a let- 
ter of enquiry from one of the largest street-railway companies ask- 
ing about ‘Phono-Electric’ wire. We gave them all the data at our 
command; showed them where the relative proportion of efficiency 
was considerably in favor of ‘Phono-Electric’ over hard-drawn cop- 
per wire. Now, they did not exactly doubt our word, but they made 
their own tests, and in a short time we received their first order. 
To-day they operate over 500 miles of track, and every foot of over- 
head wire is ‘Phono-Electric.’ ” 


THE STRAUSS BASCULE AND CONCRETE BRIDGE COM- 
PANY and the WALLACE-COATES ENGINEERING COMPANY, 
Chicago, Ill., announce that they have entered into an agreement 
whereby the latter will act as general sales agent and constructor 
for the Strauss bascule and concrete bridges. The rapid growth of 
the Strauss Bascule and Concrete Bridge Company has necessitated 
the division of the business, and under the new arrangement the 


' Strauss company will confine itself exclusively to the engineering 


work in connection with its general designs, and will also give its 
attention to general engineering. The Strauss conipany has under 
way a number of prominent installations of its bascule bridges. 
The Wallace-Coates Engineering Company was organized a short 
time ago and incorporated in Maine with a capital of $500.000 by 
H. U. Wallace, formerly chief engineer of the Illinois Central Rail- 
road, and who, during the past year, has been third vice-president 
of J. G. White & Company; and by F. R. Coates, formerly chief engi- 
neer of the Chicago Great Western Railroad, and who, during the 
past two years, has been vice-president of the Thomas Phee Com- 
pany. The company will open an office in Portland, Ore., in charge 
of O. O. Alexander, general western agent. 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


VOL. XLIX. No. 10. 


PRESIDENT AND EDITOR 
SHCRETARY AND MANAGER 
. TECHNICAL EDITOR 
MANAGING EDITOR 


CHARLES W. PRICE . gl ee HY Te eo 
STEPHEN H. GODDARD . .... a’ L L 
WM. HAND BROWNE, Jr. 

AINSLIE A. GRAY 


NEW YORK 


PUBLISHING OFFICE 13-21 Park Row 


CHICAGO 


WESTERN OFFICE, L. W. MARSHALL, Manager, MANHATTAN BUILDING 
BOSTON 

New ENGLAND OFrFicn, M. W. BARBER, Mgr., DeLra BLDG., 10 Post Office Sq. 
LONDON 


EUROPEAN Orrick, Henry W. HaLL, Manager, 42 OLD Broap STREET, E. C. 


TELEPHONE AND CABLE 
TELEPHONE "21 Cortlandt.” Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: ‘‘Electview,’’ New York. 


SUBSCRIPTIONS 
One Year, United States and Canada $3.00 
One Year, Foreign Countries IAS ok 5.00 


Single copy, 10 cents. Back numbers, beyond one month, each . . .25 


ADVERTISING 
CHANGES for advertisements should be in this office by Friday noon for the 
following week’s issue. |, 
NEW ADVERTISEMENTS should be in the office not later than Monday noon 
to assure publication in that week’s issue. 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 


CONTENTS. 
EDITORIAL : 
The Second Law of Thermodynamics. ........c0 ccc eee ere nneee 349 
The Life of Electrical Machinery........ 0. ccc cee eee eee ee eens 349 
The Rotating Sector-Disc Photometer......... 0... cece eee e eee 350 
Progress in Electrification. cic ccc ci ee ei ee ee ee es ae es ees 351 
Progress Toward an Ideal......... ccc ce ee te ete eee teens 351 
The Second Law of Thermodynamics—Its Basis in Intuition and Com- 
mon Sense, by Dr. William S. Franklin. .......... 0.0. cee eee eee 352 


The Present Status of the Electrification of the New York Zone of the 


New York Central & Hudson River Railroad, by W. J. Wilgus.... 354 
The Field of a National Engineering Society, by Calvin W. Rice....... 358 
The Single-Phase System in Steam Line Electrification and Electric 

Railway Development. by Calvert Townley......esssesesssessso 360 
Problems in the Chemistry of Rubber.......... cc. cece ec een eee eee 361 
Improving the Italian Telephone Systems.......... 0 ccc ee cece en aee 362 
The Railway Signal Association... ...... 0.0 ccc ere cee cee eee ee tenes 362 
Improvements in the Tantalum Lamp............... cece cece neues 362 
LETTERS TO TAZ EE DITOR gio: iG snes BO Wy We SOE N. ee Gee Me dl a 363 
A Unique Electric Motor Installation. .......... 0... cee eee ee wee 363 
Recent Advances in Steam Turbines—Land and Marine............. 363 
Discovery of the Mariner's Compass...........0 cc cee cee eens 364 
The Electrical Discharge in Air and Its Commercial Application..... 364 
The Sons of loves. 5 ces hice Shs SAE EO he a ee OS ee eS 364 
The Benefit of Enquiry to Lightning-Arrester Practice. by N. J. Neall. 365 
Electric Power from Southern Waterfalls, by J. W. Fraser........... 367 
Small Ratiway Substations, by W. L. Waters..................0008. 372 


Report of the British Assoclation Committee on Practical Standards 
for Electrical Measurement............. 0c ce ecw eect eeren n ena 375 


Fuel. Water and Gas Analysis for Steam Users, by John B. C. Kershaw. 376 
The Sao Pauto Tramway, Light and Power Company. by F. M. Feiker.. 378 
The Telephone Situation in Chicago, by a Staff Correspondent....... 381 
The Liberal Education cess eeacig 4.8 eA eo a8 Melee Be es Be Bowe dered & Ae ad ek 383 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE...... 384 
METHODS OF GETTING NEW RUSINESS——"Organization and Conduct of a 
New-Business Department Suitable for Central Stations In Cities 
of 50,000 Population and Under,” by J. M. Robb (Concluded)..... 386 
INDUSTRIAL SECTION: 
Single-Phase Induction Motors............ 0.0000 eee eee e eens 388 
New Generators for the Ottumwa Railway and Light Company... 389 
Enlargement of Equipment of the Locke Insulator Manufacturing 
Company, Victor. N. hates tein 64 c0 6 Gok adie & Be a Ge ea wed wero ts 389 
Meeting of the Sales Managers and Representatives of the Buckeye 
Electrie Company aore od oi a Seco hoards ak ras aa Ate wc Go ae Re he as caw Deon 389 
Meeting of the Shelby Electric Salesmen’g Association........... 390 
The Gleason Universal Moulding Box.......... ccc cece esc eccees 390 
The “Star Oe es ON airs oe sated oe alee Poe eu faeces a cent E a 301 
Eureka Electrice Fatal rons yori se is A EES OE we A 391 
Weatherproof Incandescent Lamps............0 ccc cece cree teens 391 
Adjustable Incandescent Lamp Fixtures..............06. oe eee 392 
New Type Midget Plug and Receptacle... ........ 0.0 ce eee ee news 392 
The Buckeye Two-Cycle, Single-Acting Gas Engine for Generator 
Driving ee his Ores tase i inne ais gua age a Ur righ gs ge ae Ee Geass on aaa 9 Sane Doge tics 392 
National Afr-Compressorp ......... 002 ccc cece ee ence cee e nce wees 394 


CURRENT ELECTRICAL NEWS 
Directory of Electrical and Allied Engineering and Scientific Societies.. 401 
Record of Patents Issued 


Copyright, 1906, by Electrical Review Publishing Co. 


NEW YORK, SATURDAY, SEPTEMBER 8, 1906. 


ISSUED WEEKLY 


THE SECOND LAW OF THERMODYNAMICS. 


One of the fundamental laws of physics, and yet one which 
is very frequently misunderstood, is that known as the second 
law of thermodynamics, the law which states the maximum 
possible efficiency of a process involving the transfer of heat. 
This law is encountered in nearly all of our dealings with 
energy, and the engineer should have not only a complete grasp 
of its meaning when expressed in mathematica] symbols, but it 
should become second nature with him, so that he recognizes 
it in all his dealings with nature. Something of this sort of 
fecling does exist, although it is not generally recognized as 
a law of thermodynamics. This idea is enlarged upon in a most 
interesting paper appearing on another page of this issue by 
Dr. W. S. Franklin, professor of physics at Lehigh University, 
who contends that the law has a basis in intuition; that we 
recognize its application unconsciously; and he drives his argu- 
ments home with apt quotations from old, but honored, sayings. 
No one who reads this article can fail to get a better under- 
standing of what the law implies and how wide is its application. 


—— p neee a 


THE LIFE OF ELECTRICAL MACHINERY. 


A good deal has been said recently about the rapidity with 
which electrical machinery becomes antiquated and the readiness 
with which machinery only a few years old is thrown out, to be 
It has been said that the 
generation of electrical machinery is, at the most, three or four 


replaced by more recent designs. 


years, and that at the end of this time it should be replaced by 
new. 

Such statements probably lead many to believe that electrical 
apparatus is delicate, and that a few years’ service render it 
unsuitable for further use; otherwise, why should it be thrown 
out after such a short time? This, of course, is an incorrect 
view, for machinery which becomes useless after but three years’ 
service could not give that reliability in service which is neces- 
sary. Should one who is not informed make some enquiry into 
the matter, he would probably be told that the changes are 
made, not because the old machinery is worn out, but because 
the new machinery is so much better that it may be purchased 
and the old thrown away, and yet the difference in the returns 
Such 


an incomplete explanation would naturally lead to the idea that 


to the station show that the change has been profitable. 
the old machinery was very poor and inefficient. Here again 
the conclusions would be at variance with the facts. 

To illustrate the fact that, although a generation in electrical 
machinery may be brief, this does not mean that the life of any 
particular machine is short, a report recently made by Sir 
William Preece respecting the equipment of the Bristol, 
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England, municipal power station may be mentioned. While 
this station was put in service in 1893, it contains a good 
deal of modern machinery, including a number of steam-turbine- 
driven alternators. Enlargements and changes becoming de- 
sirable, and the plant being a municipal one, it was necessary 
that all items of cost should be carefully examined. Sir William 
was asked to prepare a statement showing the probable life of 
all parts of the equipment if properly maintained, also the 
value at the end of this life. In his report he states as his 
opinion that the life of the dynamos and alternators is thirty 
years, and the residual value eight per cent. The life of the 
armored cables is thirty-five years, with a residual value of 
fifteen per cent. The life of motors is put at twenty-five years, 
and their value at the end of that time at nine per cent. 
Compare these figures with the similar ones for other parts of 
the equipment. The water-tube boilers, for example, are given 
a life of twenty-five years and a residual value of five per cent. 


The engines and other machinery are given twenty-five years 


and a residual value of six per cent. It is evident that, accord- 
ing to this report, the electrical machinery has a longer useful 
life than have other moving mechanisms, and this is to be 
expected if one considers the character of the work performed. 

A few other figures from this report may be interesting. 
Storage batteries, for example, are given a life of fifteen years, 
with a residual value of ten per cent—figures which will, doubt- 
less, be surprising to many. Arc lamps are expected to last 
twelve years, and lamp-posts forty years. Meters and accessory 
instruments of a similar kind are given twelve years. 

Such figures certainly do not agree with the idea of delicate 
mechanisms; so the question may properly be asked, why should 
the old equipment be thrown out? The answer is, of course, 
as mentioned above, to increase the efficiency of the station. 
But electrical machines are probably the most efficient mechan- 
isms, taken as a class, that man has yet constructed, and a 
change of a fraction of a per cent would hardly seem to warrant 


_ wholesale condemnation and vast expenditure. 


The explanation is the correct one, but it does not go far 
enough. The fact is that while the new electrical machinery is 
more efficient than the old—and this is to be expected with 
our growing cxperience—it is in other parts of the equipment 
that the gain is made. The enormous new generators now be- 
coming standard are not so very much better than the older 
machines, but they make possible the use of more efficient 
engines, the doing away with wasteful appliances, and the 
operation of the station in such a way as to obtain better results. 
It is not simply because the 5,000-kilowatt generator is some 
per cent more efficient than the 500-kilowatt machine that it 
is being adopted and the other thrown out, but it is because, 
with this size of unit, the station as a whole is much improved 
and economies are effected which would otherwise be unob- 
tainable. In other words, while electrical machinery is highly 
efficient and may be run satisfactorily as long as other classcs 
of machinery, advances in electrical design have made possible 
such improvements throughout the entire plant that it becomes 
profitable to change from the old to the new. 
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THE ROTATING SECTOR-DISC PHOTOMETER. 

Accurate work with the photometer is not as easy as the 
uninitiated would suppose. It requires a considerable degree of 
skill, and is trying work. Any new method of making photo- 
metric comparisons which brings increased accuracy or relieves 
the operator of some of the strain is valuable. There are so 
many precautions to be observed, such as protecting the operator, 
as well as the photometer itself, from stray light, and distinguish- 
ing between a difference in intensity of illumination and a 
difference in tint, and the fact that the final comparison must 
depend upon the eye, that any new method must be scrutinized 
carefully and put to very severe tests before it should be adopted. 


One of the methods which. is used to some extent depends | 


upon reducing the intensity of illumination of one of the surfaces 


observed by means of a rotating disc cut in such a way as to en- 


able the amount of light which falls upon the surface to be varied 
at will. This device is not new, but its accuracy has been ques- 
tioned. It possesses some advantage, since, when used, there is 
no need to move either of the two sources of light which are 
compared. Their position is then always known exactly. But 
the physiological effect upon the eye would seem at first thought 
to be a more or less complicated function of the amount of light 
falling upon the retina, so that actual proof must be given before 
we can accept the principle that a certain intensity of illumina- 
tion acting continuously produces the same effect as one of 
double the intensity, but which is allowed to act upon the eye 
intermittently but half the time, even though the interruptions 
come so rapidly that the eye does not perceive them. If, on 
the other hand, it can be demonstrated experimentally that the 
actions produce the same stimulation, it would seem to establish 
a law of simple relations. This effect is the so-called Talbot 
law, which was enunciated in 1835. ‘Talbot himself recognized 
that a physical law could not be applied to physiological phenom- 
ena, but his law was based upon experimental evidence. Since 
his time many have investigated the law, some finding that it 
holds with fair accuracy, and others not finding satisfactory 
agreement; and while the apparatus has continued in use, the 
question raised regarding its reliability has never been satisfac- 
torily answered. To clear up the uncertainty thus surrounding a 
useful photometric instrument, Mr. E. P. Hyde has recently 
carried out a very careful and somewhat elaborate investigation, 
and he gives his results in the bulletin of the Bureau of Stand- 
ards, Washington, D. C., for June. 

In making these comparisons, since a high degree of accuracy 
is sought, certain assumptions usually made in photometric meas- 
urements were not allowable. For example, the law of inverse 
squares, which is universally adopted—at least, in all commercial 
measurements—could not be employed when using a source of 
light the luminous surface of which was not fairly well con- 
centrated at a point. For this reason incandescent lamps of the 
usual types were not available, because of the length of the fila- 
ment, although, in other ways, they are most satisfactory. With 
such lamps there is also a possibility of error due to the images 
formed by reflections from the bulb. Mr. Hyde therefore sub- 
stituted for the incandescent lamp the Nernst lamp, and inves- 
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tigated the deviation from the inverse square law which would 
follow when a cylindrical luminous surface such as is presented 
by the glower was employed. The investigation showed that if 
the radiating cylinder had infinite length, the intensity of the 
action varied inversely with the distance, agreeing with a well- 
known law in electromagnetism. For ordinary distances, how- 
ever, and for lengths of glower such as were used, the deviations 
from the inverse square law were entirely negligible. Certain 
precautions were found necessary when using the glower, particu- 
larly the method adopted for protecting it from draughts of air, 
which caused changes in temperature. 

Mr. Hyde found that the deviation from Talbot’s law varied 
When the 


opening was 180 degrees there was perfect agreement with the 


with the angular opening of the disc in degrees. 


law. With an opening greater than this there was an apparently 
slight deviation from it, amounting in the worst case to an error 
of 0.2 per cent. With smaller openings the error was in the 
other direction, amounting to about 0.4 per cent when the 
opening was but forty degrees. 

A closer examination of the conditions of the experiment 
suggested to the investigator that some of the discrepancy might 
be due to a congested condition of the apparatus at those times, 
and to the deviation of the glower in the inverse square law; but 
the error under the excellent conditions of the experiment was 
surprisingly small. Experiments made with colored lights alse 
gave approximate agreement with the law, but the error of 
observation was in these cases somewhat greater; and when 
lights of different color were employed on the two sides of the 
The 
author concludes that Talbot’s law, in its application to a 


screen, the same satisfactory agreement was obtained. 


rotating sector disc, is verified for white light for all total 
angular openings between 288 degrees and ten degrees, to within 


a possible error of 0.3 per cent, which represents probably the | 


limit of accuracy of the experiment. The deviations from the 
law for red, green and blue light are of the same order of 
magnitude as those for white light. Moreover, a difference in 
color on the two sides of the photometer screen produces no 
appreciable change in the observed deviation from the law. The 
last word is thus in favor of the rotating sector disc, and this 


convenient piece of apparatus may now be used with confidence. 


PROGRESS IN ELECTRIFICATION. 

Somehow or other, when one speaks of “electrification” 
to-day the idea conveyed is the substitution of electric motors 
for the steam locomotive on railways. Why this one adaptation 
should have appropriated to itself the term can not be explained, 
though it probably has something to do with the interest which 
the public has in all matters relating to railway improvement. 
Whatever may be the explanation of the limitations imposed 
upon this term, there can be no question regarding the great 
interest of all in the work itself, and for this reason all will read 
with pleasure the two articles on this subject appearing in this 
issue of the ELECTRICAL REVIEW. The one by Mr. W. J. Wilgus 
describes the progress which has been made by the New York 
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Central & Hudson River Railroad in the enormous change which 
is being carried out on its New York section. This is, un- 
doubtedly, one of the most magnificent pieces of engineering 
work that is being done in the world to-day. 

The second article is by Mr. Calvert Townley, and it deals 
with the possibilities of the single-phase system, which has been 
adopted by the New York, New Haven & Hartford Railroad, 
the conversion of which to electric traction is also one of the 
big transformations now going on. 

Mr. Townley is a firm believer in the single-phase system, 
but his arguments are not merely an advocacy of that system. 
They deal with the larger problems of electrification; the ad- 
vantages to be secured by the adoption of the motive power, 
irrespective of the particular system employed. The arguments 
in favor of electrification most frequently heard are that it will 
reduce the expense of operation and will give a cleaner and 
more frequent service. ‘These, however, are not the real reasonz 
for adopting the new system; in fact, an increase in operating 
expense may follow electrification, and yet the transformation 
be most satisfactory from a commercial point of view. The 
real advantages lie in the fact that the capacity of the road, and 
therefore its earning power, may thereby be greatly increased. 
More cars may be run, more passengers and more freight 
handled without necessitating a reconstruction of the roadbed. 
This is an argument which will appeal to those who are called 
upon to furnish capital for carrying out the transformation. 


— —! 


PROGRESS TOWARD AN IDEAL. 

From time to time every journal which keeps pace with the 
growth of the industry to which it is devoted finds that certain 
changes become desirable, if it is to present to its readers the 
information they seek in a form at once the most complete, 
the most instructive and the most attractive. To this end it 
becomes imperative to adopt those improvements in the arts of 
printing and of illustrating which are continually being made. 

Again one of these periods has come to the ELECTRICAL 
ReEvIEw, and those changes and enlargements which make this 
journal better and more representative of the great electrical 
Attention is called to them 
with the confidence that they will meet with approval and that 


industry are made in this issue. 


this issue will receive the commendation of all readers as an 
example of a well-balanced journal. To emphasize these 
changes, a number of unusually valuable and interesting papers 
have been contributed by men eminent in the various branches 
of electrical engineering. - 

In carrying out these improvements the old ideals set forth 
in the first issue have not been lost sight of: “To keep our 
readers informed as to the most important and valuable inven- 
tions pertaining to these subjects, giving suitable illustrations 
of new objects and discursive reviews of the same, is the 
principal purpose of this journal.” But it is believed that the 
ELECTRICAL REVIEW in its present form more nearly represents 
these ideals as they are held to-day. 
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The Second Law of Thermodynamics; Its Basis in 


Intuition and Common Sense. 


By William S. Franklin, Sc.D., Professor of Physics in Lehigh University. 


T is the object of this article to give a 
simple account of that fundamental 
principle in physics which is known 

as the second law of thermodynamics. This 
law ranks with the principle of the con- 
servation of energy, and the two are, per- 
naps, the most important of the general- 
izations of modern physical science. Some 
adequate sense of the meaning of both 
must sooner or later-become ingrained in 
the intuitive consciousness of all men; in- 
deed, most men have already an intuitive 
sense of the second law of thermodynamics 
of no mean order, and it is the purpose of 
this article to give a sharp characteriza- 
tion to this widely diffused intuition. 

Every one has a feeling of the irretriev- 
able effects of disaster. The collapse of 
a bridge, the destruction of a house by 
fire, or the wreck of a ship, these things 
involve losses which indeed may be for- 
gotten after reconstruction, but never 
balanced. The havoc that is wrought is 
essentially irreparable. 

It is desirable to use the word degenera- 
tion in a very narrow technical sense later 
when we come to consider the second law 
of thermodynamics, and the way may be 
paved to a clear understanding of the 
later and accepted use of this word in 
physics by applying it now to designate 
that aspect of disaster which is irreparable. 
We may speak, for example, of the de- 
generation of any structure from a state 
of coordinated perfection to a cataclysm of 
chaos, and this degeneration is essentially 
irreparable, or it can be repaired only at 
a certain cost. 

It is very important, however, to avoid 
the carrying over of this idea of structural 
degeneration to thermodynamics, where a 
much more limited conception of degen- 
eration arises. The term thermodynamic 
degeneration applies to the effects of tur- 
bulence, in the changing of a gas from 
high to low pressure, in the equalization 
of temperature in a pail of water when a 
hot stone is dropped into it, and so on. 

Before passing on to the consideration 
of that kind of degeneration which accom- 
panies turbulence, thermodynamic degen- 
eration, as it is called, it is important to 
consider the extent to which the laws of 


mechanics, including the laws of equilib- . 


rium and acceleration, and the law of ac- 


1 All rights reserved. Copyright. 1906, by Willam S. 
Franklin. 


tion and reaction, are inapplicable to the 
infinitely complicated phenomena that ac- 
company turbulence in physical systems. 
The laws of motion! Ivery one has to 
some extent a feeling of the absurdity of 
the idea of reducing the more complicated 
phenomena of nature to any orderly sys- 
tem of mechanical law. For, to speak of 
motion is to call to every one’s mind first 
of all the phenomena that are associated 
with the excessively complicated, inces- 
santly changing, turbulent and tumbling 
motion of wind and water. These phe- 
nomena have always had the most insistent 


‘appeal to us; they have confronted us 


everywhere and always, and life is an 
unending contest with their fortuitous 
diversity, which rises only too often to de- 
structive sweeps of destruction in fire and 
flood and in calamitous crash of collision 
and collapse where all things commingle 
in one dread fluid confusion. ‘The laws of 
motion! Be assured that the science of 
mechanics is circumscribed in utter re- 
pudiation of such universal phrase. 

Before attempting to define the limits 
of mechanics, which we must do if we are 
to define the limits of thermodynamics, 
for most of present-day physical science 
falls under the one or other of these two 
heads, let us consider a very general ap- 
plication of the simplest idea of motion, 
the idea of velocity. Every one has an 
understanding of what is meant by the 
velocity of the wind, and a sailor having 
what he calls a ten-knot wind knows that 
he can manage his boat with a certain 
spread of canvas and that he can accom- 
plish a certain portion of his journey in 
a given time; but an experienced sailor, 
although he speaks glibly of a ten-knot 
wind, belies his speech by taking wise pre- 
caution against every conceivable emer- 
gency. He knows that a ten-knot wind 
is hy no means a sure or simple thing, 
with its incessant blasts and whirls, and 
a sensitive anemometer, having much more 
regard for minutie than any sailor, usu- 
ally registers in every wind a number of 
almost complete but excessively irregular 
stops and starts every minute and changes 
of direction that sweep around half the 
horizon. 

Surely the science of mechanics, using 
the term in its broad sense, which includes 
hydraulics and pneumatics, can not extend 
in its strict application to such fitful 


phenomena as those presented by the wind. 
In fact, the science of mechanics, except 
in its vaguely general aspects, as exempli- 
fied by the above application of the idea of 
velocity to the wind, is limited to the more 
or less ideal phenomena which are asso- 
ciated with the motion of rigid bodies, 
either singly or in connected systems, 
with systematic motion of distortion of 
elastic bodies, and with ideally simple mo- 
tion of flow of liquids and gases. When 
we consider actual motion, however, we 
always encounter turbulence moire or less 
marked, and the science of mechanics, 
which is the science of describing the 
pl:enomena of motion, fails utterly if we 
insist upon taking account of the minute 
details of the phenomena of motion which 
are involved in this turbulence. 

Let one, for example, watch the move- 
ment of the water at a certain point in a 
brook. There is indeed a fairly steady 
average velocity of the water at the point 
and a certain mean rhythmic variation, 
but superposed upon this average motion 
there is an erratic variation of velocity 
that is infinitely manifold, the details of 
which are beyond the scope of any de- 
scriptive science, a descriptive science 
being a science like mechanics, which is 
concerned with how things progress as a 
phenomenon develops itself, how the 
structural members of a bridge stretch 
and shorten as a car passes across the 
bridge, how pressure and temperature of 
steam vary during the successive stages of 
admission, expansion and exhaust of a 
steam engine; how electromotive force, 
current strength, electromagnetic force 
and all of the changing variables play in 
the operation of a dynamo. But who could 
recite the story of the most minute details 
of these phenomena? It can not be done, 
and if it could be done it would be of no 
avail, for these details can never be twice 
alike, and the very essence and value of a 
science lies in the discovery of types which 
in their important features recur so that 
a knowledge of these types can serve as a 
basis for anticipation and design. 

The important thing in connection with 
the turbulent aspect of a physical phenom- 
enon is its general result or consequence, 
just as the important thing about the 
burning of a house is the loss. How ut- 
terly useless and uninteresting it would 
be, for example, to study the minutest de- 
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tails of a conflagration, assuming such a 
study to be possible, recording height and 
breadth and the irregular and evanescent 
distribution of temperature throughout 
each flicker of consuming flame, the story 
of each crackling sound, and every yield 
and sway of timber and wall. 

The fact is that we are immersed in an 
illimitable sea of phenomena, every single 
detail of which is itself infinitely mani- 
fold, and no completely adequate descrip- 
tive science can ever be developed. One 
fundamental fault in modern meteorology, 
for example, lies in the complete domina- 
tion of nearly all meteorologists by the 
methods and ideas of the so-called exact 
sciences, exact because they refer very 
largely to ideal phenomena and ignore 
minutia. 

Physical science, then, consists of three 
main branches: (1) mechanics, including 
hydraulics, electricity and magnetism, 
light and sound; the science of those phe- 
nomena in which turbulence may be for 
practical purposes ignored; (2) statistical 
physics, the science of those phenomena 
in which turbulence introduces an appre- 
clable and practically important erratic 
element; meteorology is the best example 
of statistical physics, although any phe- 
nomenon whatever has its statistical as- 
pect; and (3) thermodynamics, and in or- 
der to explain the essential characteristics 
of thermodynamics it is needful to draw a 
parallel. In every-day life we see the fire 
insurance companies concerned with cer- 
tain broad features of statistical physics 
in their examination and records of fires, 
and we see them also concerned with a 
profit-and-loss account which is wholly ab- 
stracted from the details of the phenomena 
of conflagration. Thermodynamics is the 
profit-and-loss branch of physics, as it 
were, and, like the profit-and-loss branch 
of fire insurance, thermodynamics, prop- 
erly speaking, is completely and absolutely 
abstracted from any consideration of the 
details of any physical phenomenon. Ther- 
modynamies is concerned with the meas- 
urement and accounting of that type of 
physical degeneration which accompanies 
turbulence, just as fire insurance is con- 
cerned with the estimation and account- 
ing of what we might call, using a fine 
phrase, structural degeneration by fire. 

A turbulent process'.in a physical sys- 
tem always plays a certain havoc, or ef- 
fects a certain degeneration of the svstem. 
‘Thus a certain degeneration is associated 
with the escape of a compressed gas 


1It is undesirable here to go into a full discussion 
of the three types of physical action which produce 
thermodynamie degeneration. See an article in Science, 
November 20, 1908, and see chapter on thermodynamics 
in Nichols and Franklin's * Elements of Physics.“ vol. i. 
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through an orifice, a certain degeneration 
is associated with the flow of heat from a 
region of high temperature to a region of 
low temperature, a certain degeneration is 
associated with the conversion of work 
into heat by rubbing a coin on a board, 
and so on. 

The numerical measure of thermody- 
namic degeneration is called entropy.! 


THE SECOND LAW OF THERMODYNAMICS. 


(a) The thermodynamic degeneration 
which accompanies a turbulent process 
can not be directly repaired, nor can it be 
repaired by any means without compensa- 
tion. 

This is an entirely general statement of 
the second law of thermodynamics. The 
direct repair of the degeneration due to a 
turbulent process means the undoing of 
the havoe wrought by the turbulence by 
allowing the turbulent process to perform 
itself backwards, an idea which is exactly 
as absurd as the idea of allowing a burned 
house to unburn itself, or as the idea of 
the man in our town who was so wondrous 
wise, and who after scratching out both 
his eyes, just scratched them in again! 

Following are several specialized state- 
ments of the second law of thermody- 
namics: 

(b) Heat can not pass directly from a 
cold body to a hot body, nor can heat be 
transferred from a cold body to a hot body 
by any means without compensation. 

(c) Heat can not be converted directly 
into work nor can heat be converted into 
work by any means without compensation. 

The direct conversion of heat into work 
would be the simple reverse of any of the 
ordinary turbulent processes which involve 
the degeneration of work into heat. For 
example, work is degenerated into heat in 
the bearing of a rotating shaft, and we al] 
know that to reverse the motion of the 
shaft will not cause the bearing to grow 
cold and the heat so lost to appear as 
work and drive the shaft! That would 
be a rotary engine indeed! There is an 
important general theorem in thermody- 


namics to the effect that if two tur- 


bulent processes, A and B, involve the 
same amount of degeneration, and if 
either of the processes, say A, has been 
allowed to perform its sweep, then, by a 
lever arrangement, as it were, the process 
B can be let down gingerly and the havoc 
wrought by the sweep of A can be undone, 
leaving the system B, however, in the con- 
dition into which it would be degenerated 
if the process B had been allowed to 
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1It is not desirable here to outline the argument 
which establishes the idea of entropy and fixes its use 
as anumerical measure of thermodynamic degeneration, 
See Science. and Nichols and Franklin, lec. cit, 
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sweep instead of being let down gingerly. 
This is very much as if, having two exactly 
similar houses, A and B, one of which, A, 
has burned, we could rig up a mechanism 
which would reduce B imperceptibly to 
ashes and thus cause A to be restored, 
and vice versa. This general theorem is 
as thoroughly established as any general- 
ization in physics, and if it is true, and 
if we ever find a way to convert heat into 
work unconditionally and without cost or 
compensation, then it will be proven in- 
directly that a shaft can be driven by 
heating one of the journals in which it 
rotates, for direct conversion of heat into 
work by one process must be, according to 
this general theorem, equivalent and re- 
placeable by the reverse of any ordinary 


process which converts work into heat. 


(d) A gas can not pass directly from a 
region of low pressure to a region of high 
pressure, nor can a gas be transferred from 
a region of low pressure to a region of high 
pressure by any means without compensa- 
tion. 

Fancy a gas squirting itself backwards, 
through a nozzle into a high-pressure res- 
ervoir! The repeated statement of self- 
evident facts concerning direct repair in 
these statements of the second law of ther- 
modynamics may seem ridiculous to the 
intelligent reader, but it must be remem- 
bered that few people realize that the sec- 
ond law of thermodynamics is a statement 
of a fact which every one knows coupled 
with a generalizing clause which once 
thoroughly understood is almost if not 
quite self-evident. Here is one more state- 
ment of the second law, the oldest English 
version of it: 

Humpty Dumpty sat on a wall, 

Humpty Dumpty had a great fall. 

All the king's horses and all the king’s men 
Can not put Humpty Dumpty together ngin. 

This is perhaps the most dignified of all 
the statements of the second Jaw, for which 
we will allow it to pass for the moment, 
inasmuch as it omits all nonsense about 
direct repair and refers at once to external 
means. 

It is of the utmost importance, however, 
to remember in Humpty Dumpty’s case 
that we are concerned with structural 
degeneration; or, if Humpty Dumpty 
was ever really alive, with a much more 
elusive and irreparable kind of degenera- 
tion which defies all external means, com- 
pensated or not compensated; but let us 
return to the fourth statement (d) of the 
second law and consider by means of an 
example what is meant by compensation 
in its thermodynamic sense. 

A gas can be transferred from a region 
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of low pressure to a region of high pressure 
by means of a pump, and the work that is 
done in driving the pump, even supposing 
the pump to be frictionless, is all con- 
verted into heat. This conversion of work 
into heat, which is a degeneration, is the 
necessary cost of or compensation for the 
transfer of a gas from a low-pressure re- 
gion to a high-pressure region, which 
transfer is what might be properly called 
a regenerative process. 

Considering the second statement (b) 
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of the second law, we know that in an 
artificial-ice factory heat is continually 
abstracted from the freezing room and 
transferred to the warm outside air, but 
in order to accomplish this, even by an 
ideally perfect and frictionless mechanism, 
a certain amount of work must be allowed 
to degenerate into heat so that the amount 
of heat that is delivered to the warm air 
outside exceeds the heat that is abstracted 
from the cold room by the amount of heat 
that has resulted from the conversion into 
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heat of the work spent in driving the re- 
frigerating machine. 


Considering the third statement (c) of 
the second law, we know that in an ordi- 
nary steam engine heat is converted into 
work, but in order to accomplish this 
transformation a large quantity of heat 
must he supplied to the engine at high 
temperature, and some of this heat (about 
nine-tenths of it in the very best engincs) 
must be let down, as it were, to the law 
temperature of the exhaust to compensate 
for the conversion of the remainder int» 
work. 


The Present Status of the Electrification of the New York 
Zone of the New York Central & Hudson 


River Railroad. 


By W. J. Wilgus, Vice-President of the New York Central & Hudson River Railroad. 


HE change of motive power from 
steam to electricity on the New 


York Central & Hudson River 
Railroad involves a number of problems 
of almost as much interest and importance 
as the substitution of electricity for steam 
as a motive power. The departure from 
steam practice of seventy years’ growth 
brings with it the necessity for many other 
changes from existing methods of hand- 
ling traffic. The use of electricity natur- 
ally carries with it a much more frequent 
train service, which necessitates the elim- 
ination of all track, street and highway 
grade crossings, radical changes in pas- 
senger station facilties, increase in the 
number of main tracks for handling a 
larger number of high and low-speed units, 
the substitution of automatic for con- 
trolled manual signals, and many other 
improvements that are necessary for hand- 
ling an increased electrically propelled 
traffic with safety, convenience and relia- 
bility. 

The agreement between the city of New 
York and the railroad company calls for 
the substitution of electricity for steam 
through the Park avenue tunnel only, but 
the railroad company, from a broad stand- 
point, concluded that the benefits of elec- 
tric traction should be extended to embrace 
not only the remainder of its passenger 
lines in New York city lying northerly of 
the Park avenue tunnel, but also extend- 
ing ouv into Westchester county for a dis- 
tance of from twenty-five to thirty miles 
from the Grand Central terminal. In 
reaching this conclusion it was also decided 
that the ordinary principles of humanity 
must be observed in carrying on, simul- 
taneously with the change of motive power, 
the elimination of grade crossing through 


the cities and towns. In almost every in- 
stance the local communities cooperated 
with this policy, but regardless of the 
strenuous efforts of all concerned the pro- 
posed improvements north of the limits of 
Greater New York are at a standstill be- 
cause of the lack of approval of the plans 


the electrical service northerly from those 
points to the ultimate termini at Croton 
or Peekskill on the Hudson division and 
North White Plains on the Harlem divi- 
sion is dependent upon the action of the 
state officials in approving the elimination 
of grade crossings. 


GRAND CENTRAL TERMINAL IMPROVEMENT.—TuHtRD Ratt AND PIPE LINE. 
2 Tnirp Rate ERECTED WITHOUT COVERING. 


RAIL ERECTED COMPLETE. 
BRACKETS ERECTED. 


for the elimination of grade crossings by 
the board of railroad commissioners as 
provided by law. 

Consequently the railroad company is 
forced to temvorarily terminate the north- 
erly limits of its electric zone at High 
Bridge on the Hudson division and Wake- 
field on the Harlem division, seven miles 
and thirteen miles, respectively, from the 
Grand Central terminal. The extension of 
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The work incident to the change of mo- 
tive power in the initial electric zone south 
of High Bridge and Wakefield is progress- 
ing rapidly, and,’so far as motive power is 
concerned, everything will be in readiness 
for the change in the latter part of Sep- 
tember or the early part of October. The 
inability, however, to complete the new 
automatic block signals and all-electric 
interlocking at that time, coupled with the 
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abnormal rush of passenger business in In order that the change of motive on the east side of Park avenue between 
September and October, makes desirable power may be made prior to the final fiftieth and Fifty-seventh streets, is rap- 
the fixing of the final date for the change completion of the enlarged Grand Central idly approaching completion and will be 

3 temporarily equipped to act as an electric 
suburban terminal. The westerly side of 
the existing steam terminal will be elec- 
trified so that the through trains hauled by 
electric locomotives may be accommodated 
therein. This procedure will permit the 
abandonment of the easterly side of the 
existing steam terminal, the site of which 
will then be excavated and the permanent 
work constructed, so that the Lexington 
avenue terminal may be extended westerly 
sufficiently to accommodate all business, 
both suburban and through trains. The 
westerly existing terminal will then be 
abandoned, the site excavated and the new 
permanent terminal completed. The first 
step, as above described, will be in readi- 
ness for the change of motive power in the 
fall; the second step will follow about a 
year later, and the final completion of the 
terminal is expected to take place in 1910. 
Tt is, of course, self-evident that this grad- 


Porr Morris Power STATION, LOOKING NORTHEAST. 


Port Morris POWER-HOUSE—TURBINE Room, LOOKING WEsT. 


of motive power from steam to electricity terminal, the portion of the new terminal ual process of construction is necessary in 
in the latter part of October or the early adjacent to Lexington avenue, between order to avoid interference with the ex- 
part of November. = Forty-fourth and Fiftieth streets, and also ccedingly large regular passenger traffic 
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of the railroad companies using the Grand places engine-house facilities have been 
Central terminal at the same time that the provided for the steam locomotives and 


new double-storied station, yard and street inspection sheds and pits for the electric 
viaducts are being constructed. 


In addition to the Grand Central ter- keti 
minal, work is about to be started on the 
new Bronx station improvement at Mott 
Haven, which will involve the building of 
an overhead station spanning eight main 
tracks and the elimination of all grade 
track crossing at the junction of the four- 
track Hudson division and the four-track 
Harlem division with the four-track trunk 
line between Mott Haven and the Grand 
Central station. 

New commodious overhead stations are 
also about completed at High Bridge, Mor- 
ris Heights and University Heights on the 
Hudson division, and minor station 
changes are also under way at other points 
within the initial electric zone to harmon- 
ize with the change of motive power and 
reversal in direction of traffic. 


In order to properly provide for the 
change of motive power from steam to elec- 
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repairs of electric motor-cars and electric 


locomotives. 
Heretofore, the four-track line of the 
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YONKERS POWER STATION, LOOKING NORTHWEST. 
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GRAND CENTRAL YARD IMPROVEMENT.—GENERAL VIEW, SHOWING EXTENT OF EXCAVATION, LOOKING SOUTH FROM FORTY-NINTH STREET 


tricity, and vice versa, elaborate temporary 
engine terminals are about completed at 
High Bridge and Wakefield. At these 


locomotives. At Croton and North White 
Plains extensive permanent shops are un- 
der construction for the inspection and 


Harlem division terminated on the north 
at Woodlawn. Between that point and 
Wakefield two additional tracks have now 
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been laid, making four in all. On the High Bridge and Croton from two to four tunnel through Sing Sing prison. The 
Hudson division two additional tracks additional tracks are now under construc- construction of the proposed four-track 
have been constructed, making four in all tion, involving, among other items, the tunnel for straightening the alignment 
south of Spuyten Duyvil has been post- 

SS," Aa ae / f poned, pending the conclusion of negotia- 
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oe A i tions with the city for the right to pass 
beneath city streets. 

On the Port Morris branch between the 
Harlem river and the East river, at the 
terminus of which the Port Morris power 
station is located, the double-track line 
has been straightened and depressed so as 
to eliminate many street grade crossings, 
involving, among other items of heavy con- 
struction, a tunnel under St. Mary’s Park. 

Second only in importance to the change 
of motive power is the necessary radical 
change in signals and interlocking within 
the initial electric zone, as in conjunction 
therewith the direction of traffic is to be 
changed from left-handed to right-handed 
running. 

The construction of the new all-electric 
interlocking płants and electric automatic 
signals with alternating-current track re- 
lavs, the new signal bridges, towers, bat- 


MAIN FLook, INTERIOR OF Morr HAVEN SUBSTATION. 
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from the juncti . A ; l 
eion TE Sale with the Harlem divi- building of the Marble Hill cut-off in the tery houses, substations, duct-lines, ete., is 
$ a i ee . a 
diain ott Haven to Kings Bridge, some upper portion of Greater New York and well under way. 
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: north of High Bridge; between the four-tracking of the existing two-track For operating the ultimate electric zone 
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two large power stations are provided, one 
of which, located at Port Morris, is com- 
pleted and in regular operation, and the 


other, at Yonkers, is approaching comple- . 


tion. The power station at Port Morris 
has ample capacity to operate the initial 
electric zone. 

The four substations for operating the 
initial electric zone are practically com- 
pleted. 

The construction of the transmission 
lines has offered a number of interesting 
problems, as all kinds of conditions have 
arisen that have necessitated different 
methods of treatment. For instance, 
through the Park avenue tunnel, pipe- 
ducts have been adopted hung either from 
the roof or the sides of the tunnel; on 
the Park avenue viaduct, pipe-ducts are 
used located on the tops or sides of the 
virders; under the Harlem river, sub- 
marine cables are used; from the Harlem 
‘river to Mott Ilaven Junction, vitrified 


The Field of 


VERY reader of this article, 
whether or not a member, has 
ideas of the possible and legiti- 

mate activities of a national engineering 
society. l 

We will all agrce at the outset, first, 
that the society must be of use to every 
individual member. | 

This in particular should mean that the 
member living far away must have quite 
as much thought and attention as the one 
near headquarters, and second, with the 
increase of membership the service must 
be proportionately varied, and the respon- 
sibility for rendering same is even greater. 

Before starting to name some of the 
avenues of usefulness it is well to take an 
observation. 

Enginecring is passing into a new era. 
The necessity for specializing is greater at 
the present time than ever before, but the 
obvious advantages of cooperation among 
the several specialists was never more ap- 
parent, and the spirit of such cooperation 
was never more advanced than it is at 
present. 

The national engineering societies are 
organizations of men for the mutual bene- 
fit of themselves and the general promo- 
tion of the “arts and sciences connected 
with engineering,” but they will fail of 
substantial success if they lack the spirit 
of cooperation, do not 
bring about economy or general benefit, 


Combinations 


except that there is cooperation, and the ` 
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ducts beneath the streets have been 
adopted; through the Harlem depression 
as far as substation No. 7, at Bronx Park, 
cables are placed in pipe-ducts hung from 
the sides of the retaining walls; from 
Mott Hayen to the New York & Ptunam 
crossing near High Bridge, cables have 
been placed in vitrified ducts beneath the 
surface; northerlv of the cable tower at 
the New York & Putnam crossing on the 
Hudson division and northerly of substa- 
tion No. 7 on the Harlem division, cables 
have been placed on steel poles with sub- 
stantial steel trusses where it is neces- 
sary to have the transmission line cross 
the railroad tracks. 

All of the transmission line work, in- 
cluding circuit-breaker houses, is practi- 
cally completed. 

The third-rail working conductors are 
nearly finished, with the exception of the 
special work at important places like the 
Grand Central terminal, where it is ex- 
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pected that the finishing touches will be 
completed during the month of Septem- 
ber. At a number of complicated places 
overhead construction has been found 
necessary so as to afford electric locomo- 
tives continuous contact, and this work is 
well in hand. Feeders and jumpers ın 
connection with working conductors are 
progressing ranidly and will be finished 
early in September. 

Electrical equipment consisting of loco- 
motives, motor-cars and trailers has been 
partially delivered, and the remainder 
is coming along in time for use in regular 
operation in the fall. 

Thirty-five electric locomotives will be 
needed for the hauling of through trains 


and 186 steel suburban cars will be used 
in the initial service, of which 125 are 
motor passenver cars, six motor combined 
express and haggage cars, and fiftv-five 
trailer cars which can later be altered into 
motor-cars by the addition of electrical 
equipment. 


a National Engineering Society. 


By Calvin W. Rice. 


latter, it is always inferred, will result 
when the former is recommended. 

One very common mistake is the fear 
of the loss of identity in such combina- 
tions. This is an admission of the element 
of weakness on the part of the individual 
or association so deciding. It shows that 
that individual or society is thinking more 
of itself. He: who forgets himself abso- 
lutely and works solely for the ideal will 
more surely attain success, and with it 
the reward—ungrudgingly allowed by his 
fellows, because unselfishly sought. 

Several features suggest themselves, 
and they will be important, as they serve 
the greatest number. 

A— The library service. 

B—The miking of acquaintances. 

C— Research. 

The library must be there for perma- 
nency, and is of prime importance, al- 
though most societies start and are kept 
alive by the social or human element. 

Where possible, the circulating feature 
of the library should he permissable, and 
where not, then the organization should 
develop a department of research, so that 
a member may apply for “searches” on 
any subject. This would make, then, to 
every member a substantial acquisition to 
his resources. 

The library is an ideal avenue of use- 


fulness. This carries with it another, of 


which there is some doubt, but only ac- 


cording to the ability with which it is 


managed, the “Question Box” or bureau 
of information. | 

Theoretically, if not practically, all the 
members of a national engincering society 
are engineers, therefore their questions’ are 
legitimate and are not the attempt on the 
part of clients to secure for nothing engi- 
neering information and advice. 

There has been a very substantial suc- 
cess in the Question Box for a particular 
meeting. Why not make it continuous? 

If tried to a moderate extent it ought 
to be a living and practical benefit. Every 
engineer almost daily is mecting some 
problem which is more or less novel. If 
there could be a central bureau where as- 
sistance or suggestions could be imme- 
diately secured, this would be an invalu- 
able resource to the membership. 

B—One of the great benefits which one 
obtains from membership in a national 
society is the development of his acquaint- 
anceship. This feature should then be 
the work of importance of the meetings. 
This should be the central object of its 
meetings about whieh everything revolves. 

Make the programme attractive and of 
greatest profit so that full attendance is 
secured, then svstematically provide the 
machinery for the members to meet each 
other. 

The out-of-town member is the more 
deserving of attention and must have it. 
Particularly should the younger members 
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be brought in contact with the great men 
of the profession. 

Let each meeting be so broadening and 
uplifting that, so to speak, one may see 
the spirit of the society grow. Further, this 
is inseparable from the ideals of profes- 
sional honor, the standards of which are 
unconsciously formed at such times. 

C—With the increase of strength of the 
society should come the desire for ad- 
vanced work—research. In Germany this 
is undertaken by the government. In this 
country we have the large corporations 
and manufacturing establishments doing 
this in the most routine manner, consider- 
ing that such is an essential to their prog- 
ress, 

For obvious reasons the individual can 
not do it. 

The national engineering society is, 
therefore, the logical instrument to un- 
dertake research work in the lines of the 
activities of its members. 

The society should be in a position to 
suggest topics for investigation to colleges 
whose graduating students are preparing 
theses. There should be especially close 
sympathy between the colleges and the 
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national engineering society, and papers 
read before societies, and presumably the 
latest on a subject and the statement of 
actual experience, should be given to 
students as a text-book and the students 
required to abstract and discuss. 

In a certain sense societies should lead 
and not follow. This is peculiarly true of 
standards. This is not only true in the 
atmosphere of professional honor, the 
standards for which the society should 
stand, but also the material standards of 
the arts. 

To the extent that America is to excel 
must we adopt standards in manufacture, 
standards of measure, specification, 
strength of materials, etc. To maintain 
interest a magazine should be published, 
not to encroach on the regular publica- 
tions as such, but just to cover the items 
of peculiar interest to members of the 
society. 

While the foregoing cover the wants of 
the majority, yet there are numerous other 
activities which combine to reach every 
member, which, we have all agreed, must 
be served. 

Such another work is the maintenance 
of an employment bureau. 
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It ought to be true that a member is 
never long out of employment. The very 
fact that he has not been permitted to join 
till his record has been proved separates 
such a man from the average applicant 
and in general should make him accept- 
able. On the other hand, it is most 
natura] that the headquarters of a society 
should receive requests for men, and these 
should be conscientiously passed on to the 
members as their due. 

‘All of these opportunities of national 
engineering societies are founded on co- 
operation between the members, each con- 
tributing to the success of the whole. 

An evidence of the progress of the spirit 
of cooperation in engineering is the 
Union Engineering Building. Here will 
many societies make their headquarters, 
each preserving identity and constituency, 
but will combine libraries, and it is to be 
hoped in some intimate way with the 
technical sections of the New York Public 
Library developing a true centre of en- 
gineering in America. But let the in- 
fluence be to an ever-receding horizon, 
and with its growth the society takes its 
natural office as leader of the profession. 


The Single-Phase System in Steam Line Electrification 
and Electric Railway Development. 


HE remarkable success of the Ameri- 
can nation in the family of nations 
is undoubtedly due, in a great 

measure, to the vigor and persistence with 
which the average American man attacks 
the problems before him, whatever they 
may be. He has been trained to do what- 
ever he has to do as hard and as quickly 
ashe can. One effect of this training has 
been to make us a nation of partisans and 
to give us a persistence in adhering to our 
Individual ideas and a delight in seeing 
those ideas carried forward to a success- 
ful conclusion against opposition of vary- 
Ing kinds and intensities. Knowing this, 
it behooves al] engineers to discriminate 
as clearly as they can between the fixity 
of purpose, the energy and persistence 
necessary for a successful conclusion to 
any enterprises entrusted to them, and 
the danger of regarding as a part of their 
duty partisanship as to engineering 
methods. It ig natural that a manu- 
facturer of machinery who has succeeded 
m producing a new device, marking a step 
n the advance of his art, should urge 
upon the public al] the advantages of his 
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invention for purposes of commercial 
gain, while his less fortunate competitors 
should combat with equal vigor the intro- 
duction of something which will take their 
business away. The value of an engineer 
to his client lies, to a considerable extent, 
in his ability to discriminate between such 
opposing claims in determining the value 


of any advances that may be made in his. 


art, so that his client may make the best 
use of any new weapon in the battle of 
progress and escape being misled by false 
prophets. 

I have heard electrical engineers com- 
plain that their profession is not given the 
standing to which it is entitled by the im- 
portance of the interests involved. There 
is ground for this complaint, and it is, 
no doubt, due in part to the newness of 
the industry, and to the lack, until recent 
vears, of many high-grade neutral engi- 
neers. It can not be successfully denied, 
however, that this condition is also in no 
small degree due to their own readiness 
to belittle each others work. A public, 
or even a private, attack on a brother 


engineer may injure him. Tt is more 


likely to injure the author of it. It cer- 
tainly does not tend to raise the standard 
of the electrical engineering profession 
in the minds of the business public, on 
whose favor all engineers depend. An 
engineer usually strengthens himself by 
saving a good word for a brother engincer 
when opportunity offers. He can always 
discourage by ignoring them, or by dis- 
paragement, attacks made by others. The 
temptation to make public reply to some 
half-baked criticism of one who has 
rushed into print about your work, and 
who has thereby laid himself wide open 
for a telling retort, is undeniably strong, 
but it should generally be resisted. 

The production of a commercial single- 
phase alternating-current motor for rail- 
wav service by B. F. Lamme has placed a 
new weapon in the hands of the railway 
operator and his engineering advisors, 
about the use of which much has been said 
and written, both favorable and otherwise. 
The importance of this invention is very 
generally recognized, but its bearing on 
many of our modern problems is fre- 
quently misunderstood. A brief analysis 
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of the situation may not be out of place 
and may perhaps assist in preventing our 
regarding this motor as a panacea for al] 
our previous ills, or, on the other hand, 
as a quack nostrum which will soon be dis- 
credited by a later development. 

The application of electricity to the 
propulsion of cars involves three entirely 
separate and distinct essentials, t.e.: 

1. The generation of electric power 
from the prime mover; 

2. The transmission of such power 
from the point of generation to the mov- 
ing vehicles; and 

3. Its reconversion at those points 
again into mechanical power applied to 
the wheels. 

The single-phase alternating-current 
motor has done essentially one thing, and 
one thing only, i. e., it has made possible 
the use of simpler methods of transmit- 
ting power from the power-house to the 
moving vehicles. It has radically changed 
neither the method of generating power 
in the first place, nor the method of utiliz- 
ing it in the third place. Power-houses 
for the production of single-phase alter- 
nating current differ in no marked degree 


from our. standard polyphase power- 
houses. The alternating car or locomo- 


tive equipment, while changed much in 
detail, is likewise similar in all its ele- 
mentary features to the car or locomotive 
equipment previously used with continu- 
ous current. Therefore, whether or not 
the single-phase alternating-current sys- 
tem is desirable for any particular instal- 
lation depends in a very large degree—I 
had almost said depends altogether—on 
how valuable may be the simplified 
methods available for distributing elec- 
trical energy which its use permits. 

The essential difference between the 
alternating and the continuous currents is 
that the relation between the pressure and 
quantity can be readily changed in the 
alternating current, whereas with the con- 
tinuous current such change involves the 
introduction of cumbersome, complicated 
and expensive devices. The ability to 
transmit energy in the form of a high- 
pressure current permits smaller and less 
expensive conductors and simplifies the 
moving contact mechanisms for connect- 
ing the stationary conductors with the 
moving car. If the distances of trans- 
mission are short and the energy to be col- 
lected by any unit relatively small, the 
above-named advantages largely, or en- 
the 
distances of transmission are great and 


tirely, disappear; and, conversely, if 


the amounts of energy to be used per unit 
large, the advantages of the alternating 
current become more valuable. 
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Steam railroad service as compared with 
trolley service furnishes greater average 
distances and requires larger units of 
power. Therefore, the distributing sim- 
plicity of the alternating current has a 
greater relative value than in city trolley 
systems. 

The disadvantages of the single-phase 
system are largely those which are inci- 
dent to its newness. The car equipments 
as at present built are heavier, and they 
are more expensive. The details of the 
auxiliary parts are still somewhat more 
complicated, and they have not as yet 
been perfected in design. The introduc- 
tion of higher trolley voltages means 
better insulation and the adoption of addi- 
tional precautions to protect the travel- 
ing public against shock. All of these 
objections may fairly be put in the same 
class as the objections which have been 
many times encountered in the past 
twenty years’ development of the elec- 
trical industry, and which objections we 
may confindently expect will be duly re- 
movcd by the ingenuity and persistence of 
the American designer. The present 
arguments between advocates of the 
single-phase railway sysiem and of the 
continuous-current railway system remind 
one forcibly of the debate of eighteen to 
twenty years ago as to the relative merits 
of alternating and continuous current for 
lighting. They should not be allowed to 
cloud or confuse the underlying and ele- 
mentary facts which govern. An attempt 
to universally introduce the single-phase 
railway system would be doomed to fail- 
ure at once by reason of its imperfect in- 
terchangeability with the continuous-cur- 
rent system already in use on all the large 
trolley systems. The folly of discarding 
a satisfactory and successful continuous- 
current apparatus, and thus sacrificing 
present investments for the purpose of 
catering to a new fad, is even less pardon- 
able in an engineer's advice to his client 
than would be a neglect to take advantage 
of the single-phase system by reason of 
the conservative, but natural, mistrust of 
its new and somewhat untried features. 
By all means let us, in the first place, 
have as full information as possible, and, 
in the second place, countenance nothing 
but the most thorough consideration of 
the needs of every individual problem. 

Much has been said and written about 
the electrification of steam railways, and 
prognostications freely made by enthu- 
siastic electrical partisans who relegate the 
steam locomotive promptly to the scrap 
heap. The average man, however, has no 
very clear idea of what really does govern 
electrification, nor where it can reasonably 
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claim material advantages. Comparing the 
two methods of propelling cars it will be 
noted that the motive power, in the first 
place, is, in either event,. generated by 
burning coal—for the steam locomotive 
under its portable boiler, and for the elec- 
tric locomotive under a stationary boiler 
in the power-house. In the second place, 
the steam produced is used to drive an 
engine, likewise portable in the case of 
the steam locomotive, and stationary in the 
case of the electric locomotive. Here, how- 
ever, the steam locomotive scores a distinct 
advantage, because its steam is applied 
directly to produce propulsion, whereas 
in the electric system the energy must still 
go through several transformations, requir- 
ing complicated and expensive equipment, 
and entailing severe energy losses. There- 
fore, in the ease of a one-train railroad, 
the electric system is clearly outclassed. 
Suppose now that we multiply the traffic 
by 100, and consider a railroad on which 
100 trains on an average are in-service, 
what are the conditions? We now burn 
coal under 100 portable boilers for steam 
locomotives, or under suitable batteries of 
stationary boilers in the power-house for 
electric operation, while steam is applied 
in 100 sets of locomotive cylinders in one 
case, or to a few large engines in the 
power-house in the other case. 

It is perhaps worth while to here com- 
ment on the fact that the use of electricity 
has nothing whatever to do with the gen- 
eration of power; in fact, it is not a source 
of power at all, but simply a means of 
transmitting power which is generated by 
the prime mover to the point where such 
power can be used, an attenuated flexible 
steam pipe, 1f you will, between the power- 
house and the moving train. 

Now, having in effect an infinite boiler 
‘apacity on every engine, and likewise 
having in effect the ability to enormously 
merease the evlinder dimensions of the 
locomotive without increasing tts weight, 
it becomes possible to do with the etec- 
trified system what was previously, with 
steam traction, entirely out of the ques- 
tion, and a new and very interesting situa- 
tion is created. The limit of the weight of 
trains which can be hauled, and of the 
speed which they can maintain, is usually 
the power of the locomotive which draws 
them. The limit of the power of the larg- 
est locomotive that may be used is the 
strength of the track, bridges, ete., to with- 
stand heavy weights, and this means that 
bevond a certain milestone in the progres- 
sive increase of a railroad’s business there 
must be reconstruction, always at enor- 
mous expense and at a loss of valuable 
time, and usually at a seyere handicap to 
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operation, These difficulties electrification 
largely avoids, and, therefore, on a con- 
gested railroad system where increased 
train weights and speed, or both, are of 
value, electrification unquestionably af- 
fords facilities which are beyond the reach 
of steam. 

In the matter of the number of trains 
which can be operated over a given track 
and the measure of their safety of opera- 
tion, there is a different condition intro- 
duced by the use of electric traction. Pres- 
ent practice provides safety by signaling 
an approaching train whether or not there 
is another train in the block ahead. Ex- 
perience has shown that locomotive engi- 
neers too frequently disregard such signals, 
relving on their watchfulness to avert an 
accident. The signal man in the tower 
having set a danger signal is powerless to 
take further action, and, in fact, has less 
incentive to do so, knowing that he will 
be held blameless as soon as it is shown 
that his signals were properly set. The 
natural tendency of the above situation is 
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to cause railroad managers to somewhat 
lengthen their blocks, and thereby decrease 
the track capacity in an effort to increase 
the margin of safety. With an electric 
equipment, suitably placed switches. en- 
able the tower operative to cut off current 
from any section of track, so that an ag 
gressive engineer who overruns his signal 
will promptly find himself without power, 
and with the certain assurance that the 
incident will be reported by his conductor 
and by the tower man, and that he will 
be promptly up for punishment. The 
result of this practice must unquestion- 
ably be a physical increase in safety and 
must have an excellent moral effect in 
enforcing an observance of rules by the 
operatives, with the ultimate result of 
enabling shorter blocks to be used and 
increasing the train capacity of any given 
track. 

The foregoing are some of the possibili- 
ties of steam road electrification, entirely 
aside from these usually given the greatest 
prominence, i. e., cost of installation and 
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economy of service, freedom from smoke, 
cinders, ete. I will not comment on these 
matters, as they have been frequently and 
fully discussed, and as there are rapidly 
being accumulated facts and figures from 
actual service which will set at rest vari- 
ous and sundry disputed points. 

There are many roads which it will ob- 
viously pay to electrify. There are others 
which it obviously will not, but in between 
these two extremes and grading one into 
the other by almost imperceptible steps 
come many cases which are debatable 
ground. Investment and economy will al- 
ways play important parts in every de- 
cision, and if the single-phase svstem can 
reduce that investment and increase the 
economies, and if it will lengthen the 


stretches which can be economically 
equipped and operated, it has advanced 
the art of electric railroading by an appre- 
clable degree, has placed a new and valu- 
able weapon in the hands of electrical en- 
gineers, and has correspondingly broad- 
ened the field for the application of elec- 
tric traction to existing steam roads. 


Problems in the Chemistry of Rubber.’ 


There is no more important group of 
questions demanding attention from the 
chemist at the present time than those 
connected with the production of india- 
rubber or caoutchouc. An enormous in- 
crease in the demand for india-rubber has 
taken place in the last few years, and last 
year the production was not less than 
60,000 tons. Until recently the supply of 
rubber came chiefly from two sources— 
the forests of Brazil, which contain the 
tree known as Hevea Brasiliensis, furnish- 
ing the Para rubber of commerce which 
commands the highest price. and the 
forests of Africa, where climbing plants, 
generally of the Landolphia class, also 
furnish rubber. The increased demand 
for caoutchouc has led to the extensive 
planting of the Para rubber tree, especially 
in Ceylon and in the Federated Malay 
states, Systematic cultivation and im- 
proved methods of preparation are respon- 
sible for the fact that the product of the 
cultivated tree, which begins to furnish 
satisfactory rubber when six or seven years 
old, is now commanding a higher price 
than the product of the wild tree in Brazil. 
It is estimated that within the next seven 
years the exports of cultivated india-rubber 
from Ceylon and the Federated Malay 
states will reach between ten and fifteen 
million pounds annually, and that after 
fifteen years they may exceed the exports 
ee eee 
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of the so-called wild rubber from Brazil. 
The services which chemistry can render 
to the elucidation of the problems of 
rubber production and utilization are very 
numerous. Methods of treatment depend- 
ing on a knowledge of the other constit- 
uents of the latex have led to the produc- 
tion of rubber in a purer condition. Much 
still remains to be elucidated by chemical 
means as to the nature of the remarkable 
coagulation of the latex. As is well known, 
the latex is a watery fluid resembling milk 
in appearance which contains the rubber, 
or, as I think more probable, the imme- 
diate precursor of rubber, together with 
proteids and other minor constituents. The 
tonstituent furnishing rubber is in sus- 
pension, and rises like cream when the 
latex is at rest. On the addition of an acid, 
or sometimes of alkali, or even on mere ex- 
posure, coagulation takes place and the 
rubber separates as a solid, the other con- 
stituents for the most part remaining 
dissolved in the aqueous liquid or 
“serum.” The first view taken of the 
nature of the coagulation process was that, 
like the coagulation of milk by acids, it 
is dependent upon a process of proteid 
coagulation, the separated proteids carry- 
ing down the rubber during precipitation. 
This explanation can not, however, be 
considered complete by the chemist, and 
there are peculiarities connected with the 
coagulation of the latex which are opposed 
to the view that it is wholly explained by 
the coagulation of the associated proteida. 


A number of experiments were made at 
the Imperial Institute with latex for- 
warded from India, and the results 
obtained, especially with reference to the 
behavior of certain solvents toward the 
latex, led to the conclusion that “coagula- 
tion” can take place after removal of the 
proteids, and that in all probability it is 
the result of the polymerization of a 
liquid which is held in suspension in the 
latex and on polymerization changes into 
the solid colloid which we know as 
caoutchouc. Although the nature of the 
process 1s not yet completely elucidated, 
there is little room for doubt that the 
coagulation is due to the polymerization of 
a liquid, and possibly of a liquid hydro- 
carbon contained in the latex. For the 
chemist the important question remains 
as to the nature of this liquid from which 
caoutchouc is formed. 

The discovery of better methods of 
coagulation, preparation and purification 
will be effected through chemical investi- 
gation, as will also the determination of 
the manner of utilizing the various other 
plants which furnish rubber-like latices. 
That the physical properties of raw rubher, 
on which its technical value depends, are 
to be correlated with the chemical com- 
position of the material there can be no 
doubt. The chemical analysis of raw 
rubber, as at present conducted, is, how- 
ever, not always to be taken by itself as 
a trustworthy criterion of quality, and 
more refined processes of analysis are now 
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needed. Although the finest caoutchouc 
for technical purposes is only yielded by 
half a dozen plants, under whose names 
these varieties of caoutchouc pass, there can 
scarcely be a doubt that the elastic sub- 
stance in each case possesses a very similar, 
if not identical, chemical structure. 
Nearly all the latices and similar fluids 
furnished by plants contain more or less 
caoutchouc. Even opium, which is the 
dried juice of the capsule of the poppy, 
contains caoutchouc, while the opium 
yielded by certain Indian species contains 
a notable proportion. Chemistry must 
determine the means by which caoutchoue 
can best be separated from these relatively 
poor latices. In view of the increasing 
production of the nearly pure caoutchouc 
which is furnished by Hevea Brasiliensis, 
Funtumuia elastica, Castilloa elastica, Ficus 
elastica, and a few other plants which occur 
or can be cultivated in several of our 
tropical possessions, the question is not 
a pressing one at the moment. Moreover, 
it can not be doubted that chemical science 
will sooner or later be able to take a 
definite step toward the production of 
rubber by artificial means. 

The production of caoutchoue by chem- 
ical means has, indeed, virtually been 
accomplished in its formation from 
isoprene. The exact nature of this change 
has still to be determined. When this has 
been done it will only remain to cheapen 
the cost of production to make the manu- 
facture of synthetic rubber a purely prac- 
tical problem. I should be the last to 
discourage the great extension of rubber 
planting which is now taking place. It 
is warranted by the present demand for 
the materia]. It has also to be remembered 
that the actual cost of producing raw 
rubber, which is at present about twenty- 
five cents per pound, will probably be 
reduced, and the market price of rubber 
may eventually be so considerably lowered 
that, as with quinine, the synthetic pro- 
duction could not be profitably carried on. 

As I have said, our science is concerned 
with nearly every problem connected 
with the great rubber industry, and in 
concluding these few remarks I may allude 
to the production of vulcanized rubber 
depending on the formation of additive 
compounds of the hydrocarbon with 
sulphur. In this connection I should 


mention the recent experiments of Mr. 
Bamber in Ceylon, which appear to show 
that vulcanization may be accomplished by 
acting on the uncoagulated latex with 
chloride of sulphur. If this proves to be 
practicable, it may mean the transference 
to the tropics of the subsidiary industry 
of vulcanizaton, which is at present carried 
on in Europe. 
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Improving the Italian Tele- 
phone Systems. 


United States Consul Paul Naslr, of 
Venice, Italy, reports that the telephone 
systems of that country will be rapidly 
improved and brought up to a modern 
condition. 

The telephone service in Italy, both 
urban and intercommunal, has hitherto 
been almost entirely in the hands of two 
great companies—the Societa Alta Italia, 
operating in Milan, Genoa and Turin, and 
the Societa Generale Italiana pei Tele- 
foni ed Applicazioni Electtriche, control- 
ling Bologna, Florence, Rome, Naples and 
the Sicilian towns. 

In the beginning of 1904 the ministry 
of posts and telegraphs took over the 
Venice telephone system, extending the 
service, raising the pay of the employes, 
and reducing the rates, but, in spite of 
increased expenses, putting aside some 
$12,000 a year toward a fund for the 
changing of the entire system. The time 
has now come when bids for this change 
are being made, and already three have 
been reccived—one from an American, one 
from a French and one from a German 
firm. These bids are yet to be submitted 
to the ministry at Rome by the local di- 
rector, and:there is still time for other 
American firms to compete if they act 
promptly. 

The ministry of posts and telegraphs 
recently appointed a commission to in- 
vestigate the telephone service throughout 
the country, with the result that in many 
places a complete change was found to be 
necessary. In Rome, for example, the 
service was found to be extremely bad, 
and that town will probably be one of the 
first to be modernized in this respect. 
The appointment of this commission was 
the first step in the project of the 
ministry to take over control of the 
telephone service of the whole country. 
Thus the moment seems most propitious 
for investigation by our manufacturers, 
and because the government will un- 
doubtedly prefer a uniform system 
throughout Italy an immense business 
might possibly be the reward of the suc- 
cessful bidder for the modernization of 
the service in the first large towns in 
which it is undertaken under government 
control. 

The director of the local exchange says 
that the central-battery system is in use at 
Milan, and that as it gives perfect satisfac- 
tion the tendency will be to adopt it gener- 
ally. He also says that of the three propo- 
sitions already submitted to him for the 
new exchange in Venice that of the Ameri- 
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can firm seems to be the best, and that al- 
though the actual choice does not rest 
with him he believes the minister will 
award the contract to this firm, provided, 
of course, nothing better is forthcoming. 

American desk telephones should find 
a ready sale in Italy. The only thing of 
the kind in use in Venice is a French pro- 
duction known as the Bailleux-Ader, 
which, although excellent as far as mech- 
anism is concerned, is enclosed in a large 
wooden box, and is too heavy and cumber- 
some for convenience. 
eae! 

The Railway Signal Associa- 
tion. 

The next meeting of the Railway Signal 
Association will be held at the Great 
Northern Hotel, Chicago, Tuesday, Sep- 
tember 11, 1906. A paper entitled 
“Standard Specifications for Mechanical 
Interlocking” will be discussed and certain 
revisions recommended for consideration 
and action at the annual meeting. 

“Identification Marks for Wires and 
Cables From a Maintenance Point,” will 
also be considered. 

The secretary announces that on ac- 
count of the presence in Washington, 
D. C., of two other large conventions on 
October 9, 10 and 11 (dates noted for 
holding the annual meeting), and a scar- 
city of room to hold sessions and facil- 
ities to display apparatus and materials, 
the executive committee left it to a vote of 
the active members to select a new date, 
which is now fixed by this vote as October 
16, 17 and 18. 

The New Willard will be the association 
headquarters. 


Improvements in the Tanta- 
lum Lamp. 

It is reported in the foreign journals 
that some improvements have been made 
in the tantalum lamp as manufactured by 
the Siemens & Halske Company, of Ber- 
lin, Germany. The useful life of the lamp 
has been increased to 600 hours for the 
“H” type standard, and to 800 hours for 
the “L” type. The average total life may 
be taken as equal to that of the ordinary 
carbon lamp. These figures have been 
adopted provisionally for commercial pur- 
poses, although it is said that actual tests 
made on a large scale at the factory have 
shown better results. It has been found 
that if half of the bulb away from the 
base be frosted that a much better dis- 
tribution of light is obtained, more being 
thrown downward. This method of con- 
struction will be adopted as standard 
practice. 
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LETTERS TO THE EDITOR. 


Electric Motors for Operating Stone- 
Crushing Machinery. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 
Have you any information as to the 
successful use of electric motors operating 
large stone-crushing machinery? We shall 
be obliged if you can give us some spccific 


information as to the practicability and’ 


economy of such service. If you have 
not this information at hand, can you ad- 
vise us where the same can be obtained ? 
THE GENESEE COUNTY ELECTRIC 
LIGHT, POWER AND GAs COMPANY, 
R. M. Walker, Secretary. 
Batavia, N. Y., August 29. 


Electric Limiting Device. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I understand that there is on the mar- 
ket a limiting device by the use of which 
electric lights will flash when a certain 
load is exceeded. I would be glad if you 
could give me any information concern- 
ing this device, or place me in communi- 
cation with any of the manufacturers 
thereof. 

CANADIAN ELECTRICAL ASSOCIATION, 
T. S. Young, Secretary-Treasurer. 
Toronto, Ontario, August 29. 


Cost Table Wanted. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

If you have ever published a table or 
tables showing relative or approximate 
cost per kilowatt-hour to generate current 
under different conditions, please mail it 
to me and I will remit cost. 

GREENWOOD WATER AND ELECTRIC 
LIGHT PLANT, 
A. J. Sproles, Superintendent. 
Greenwood, S. C. ; 
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A Unique Electric Motor 
Installation. 


There are many mills, especially in New 
England, which depend on two sources of 
power for their operation, either using 
water under ordinary conditions, or hav- 
ing an auxiliary steam plant to carry the 
load when the water fails during the dry 
season. An interesting adaptation of elec- 
tricity as an auxiliary motive power under 
these conditions is to be seen at the mills 
of the Joslyn Manufacturing Company, 
South Scituate and Hope, R. I. This 
company operates three mills for the 
manufacture of shoe laces and corset 
strings: the Richmond mill, on the Pono- 
gansett river; the Ponogansett mill, two 
miles above the first on the same stream ; 
and the Rockland mill, situated about 
three-quarters of a mile west of the Pono- 
cansett mill. 

The scheme in which electricity is used 
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to adjust the differences between steam 
and water is highly interesting. ‘The idea 
throughout the mills is to get along with- 
out using the steam engine. The Rock- 
land mill, located between the other two 
of the series, contains a small power-house 
in which is installed a water-wheel-driven, 
200-kilowatt, 2,300-volt, three-phase Gen- 
eral Electric generator, with switchboard. 
The mill is driven by a 175-horse-power 
induction motor supplied from this gen- 
erator. The steam engine with which the 
mill was equipped as a reserve is retained 
for that purpose, but will probably never 
be used, as at dry periods all of the avail- 
able water is utilized by this mill alone, 
the pond near the Ponogansett mill serv- 
ing as a storage basin against the droughts. 
The electrical equipment in the Rockland 
mill thus supplies power to operate that 
mill and assists, as well, to operate the 
other mills throughout the year. 

The Richmond mill, the second mill of 
the three, operating twenty-four hours per 
day, ordinarily uses the water power of 
the Ponogansett river, but has a steam 
engine auxiliary for emergency. Here the 
electrical unit consists of a seventy-five 
kilowatt machine, which can be operated 
either as a generator or synchronous mo- 
tor according to the following schedule: 
when the plant is operated by water power, 
this unit is belted to the line shaft and 
runs as a generator in multiple with the 
200-kilowatt generator at the Rockland 
mill, taking its share of the load. When 
the water is low the unit is used as a 
motor, drawing current over the transmis- 
sion lines from the Rockland mill gen- 
erator. The Richmond mill engine is, 
therefore, seldom, if ever, used. 

At the third mill, the Ponogansett, there 
is a ten-hour working day, and water power 
is depended upon entirely for operating 
the machinery. In this mill a sixty-horse- 
power motor is used to drive the line 
shafting, while a one-hundred-kilowatt 
synchronous unit operates either as a mo- 
tor or generator in a similar way as in 
the Richmond mill. 

Both the Richmond and the Ponogan- 
sett mills are lighted by electricity, tak- 
ing current through transformers from the 
transmission line. 

In addition to this ingenious method of 
obtaining the most economical operation, 
the installation is further noteworthy be- 
cause of the use of high-voltage motors 
within the mills. The transmission line 
enters each mill in rubber-insulated, lead- 
covered cables, laid in galvanized-iron 
loricated conduit with the sheath ground- 
ed. The motor frames are likewise con- 
nected to earth, so that all danger of fire 


or shock is eliminated. The electrical 
equipment, including induction motors, 
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synchronous motors (or generators, as the 
case may be), and exciters as well as the 
switchboards, was furnished by the Gen- 
eral Electric Company. 


Recent Advances in Steam 
Turbines—Land and Marine. 


At the recent meeting of the British 
the Advancement of 
Science, held at York, England, a paper 
entitled “Recent Advances in Steam Tur- 
bines—Land and Marine,” was read by 
Gerald Stoney. 

The author dealt first with the develop- 
ment in the use of steam turbines for 
driving dynamos and alternators, from 
the first one, made in 1884 by the Hon. 
Charles A. Parsons, of ten horse-power, 
to the great ones of 8,000 horse-power 
used in the great power stations of Car- 
ville, Neasdon, Chelsea, Paris, ete. 

He then described the further develop- 
ment of the steam turbine for driving 
rotary air compressors of the turbine type 
now largely used for blowing blast fur- 
naces and other work, and pointed out the 
advantages gained—light weight, small 
foundations, small consumption of oil, 
and, above all, high economy of steam. 
These are generally for about 20,000 cubic 
feet free air per minute, and a pressure 
of ten to fifteen pounds per square inch. 
A slightly different type is also made for 
about 30,000 cubic feet per minute, at 
about one pound per square inch pressure. 
These are used in several large iron works 
and elsewhere for dealing with the waste 
gases from furnaces, and for driving these 
gases through -the recovering plant, etc., 
an important point being that they do not 
clog with tar and other matters. 

Since it is almost, if not quite, impossi- 
ble to utilize economically low-pressure 
steam at about atmospheric pressure in a 
reciprocating engine, the exhaust-steam 
turbine becomes of importance in many 
cases where there are non-condensing en- 
gines and other sources of exhaust steam. 
Several such installations were described 
and the high economy attained by such 
turbines was explained. 

As a steam turbine can utilize the high- 
est vacuum attainable to its full extent, 
the use of the vacuum augmentor de- 
scribed in a paper before the English In- 
stitution of Civil Engineers of Great 
Britain, read in December, 1905, was 
given, with some instances of the high 
vacua obtained in practice by its help. 

In conclusion, the marine turbine was 
briefly touched upon, and the great de- 
velopment from the little “Turbinia” of 
1897, to the gigantic Cunard express 
liners of to-day, was described. 
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Discovery of the Mariner’s 
: Compass. 

We are indebted to a magazine pub- 
lished about seventy years ago for the fol- 
lowing paragraph: “Much interest must 
forever attach to the discovery of this 


instrument, and yet there are few subjects 


concerning which less is known. For a 
period the honor of the invention was as- 
cribed to Gioia, a pilot or ship captain 
born at Pasitano, a small village situated 
near Malphi, or Amalfi, about the end of 
the thirteenth century. His claims, how- 
ever, have been disputed. According to 
some, he did not invent, but improved it, 
and according to others he did neither. 
Much learning and labor have been be- 
stowed upon the subject of the discovery. 
It has been maintained by one class that 
even the Phcenicians were the inventors; 
by another that the Greeks and Romans 
hal a knowledge of it. Such notions, 
however, have been completely refuted. 
One passage, nevertheless, of a very re- 
markable character occurs in the work of 
Cardinal de Vitty, Bishop of Ptolemais, 
in Syria. He went to Palestine during 
the fourth crusade, about the year 1204; 
he returned afterward to Europe, and sub- 
sequently went back to the Holy Land, 
where he wrote his work entitled “Historia 
Orientalis? as nearly as can be deter- 
mined, between the years 1215 and 1220. 
In chapter xci of that work he has this 
singular passage: “The iron needle, after 
contact with the loadstone, constantly 
turns to the north star, which, as the axis 
of the firmament, remains immovable, 
while the others revolve; and hence it is 
essentially necessary to those navigating 
on the ocean.’ ‘These words are as explicit 
as they are extraordinary; they state a 
fact and announce a use. The thing, 
therefore, which essentially constitutes the 
compass must have been known long be- 
fore the birth of Gioia. In addition to 
this fact, there is another equally fatal to 
his claims as the original discoverer. It 
is now settled beyond a doubt that the 
Chinese were acquainted with the compass 
long before the Europeans. It is certain 
that there are allusions to the magnetic 
needle in the traditionary period of Chi- 
nese history, about 2,600 years before 
Christ; and a still more credible account 
of it is found in the reign of Chingwang, 
of the Chow dynasty, before Christ 1114. 
All this, however, may be granted, without 
in the least impairing the just claims of 
Gioia to the gratitude of mankind. The 
truth appears to be this: the position of 
Gioia in relation to the compass was pre- 
cisely that of Watt in relation to the steam 
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cngine—the clement existed, he augmented 
its utility. The comnass used by the mar- 
iners in the Mediterranean during the 
twelfth and thirteenth centuries was a very 
uncertain and unsatisfactory apparatus. 
It consisted only of a magnetic needle 
floating in a vase or basin by means of 
two straws on a bit of cork supporting it 
on the surface of the water. The com- 
pass used by the Arabians in the thirteenth 
century was an instrument of exactly the 
same description. Now the inconvenience 
and inefficiency of such an apparatus are 
obvious; the agitation of the ocean, and 
the tossing of the vessel, might render it 
useless ina moment. But Gioia placed the 
magnetized needle on a pivot, which per- 
mits it to turn to all sides with facility. 
Afterward it was attached to a card, 
divided into thirty-two points, called Rose 
de Vents, and then the box containing it 
was suspended in such a manner that, how- 
ever the vessel might be tossed, it would 
always remain horizontal. The result of 
an investigation participated bv men of 
various nations, and possessing the hie’: 

degree of competency, may thus be stated. 
The discovery of the directive virtue of 
the magnet was made anterior to the time 
of Gioia. Before that period navigators, 
both in the Mediterranean and Indian 
seas, employed the magnetic needle, but 
Gioia, by his valuable improvement in the 
principle of suspension, is fully entitled 
to the honor of being considered the real 
inventor, in Europe, of the compass as it 


now exists.”—Electrical Engineer, Lon- 
don. 
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The Electrical Discharge in 
Air and Its Commercial 
Application. 


A paper was read before Section B 
(chemistry) of the British Association 
for the Advancement of Science during 
the recent meeting at York, England, by 
Messrs. Cramp and Lectham, dealing with 
“The Electrical Discharge in Air and Its 
Commercial Application.” This paper de- 
scribed an apparatus for the production 
of bleaching and sterilizing gas obtained 
by causing an electrical discharge to take 
place through air, the gases being used 
for treating flour. 

The paper was divided into three sec- 
tions: 

1. The Construction and Application 
of the Apparatus—This consists essential- 
ly of an alternator, transformer, ozonizer 
and spark-box, the two latter being in 
series on the high-tension side of the 
transformer. A current of air is caused 
to pass through these while they are ex- 
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cited, the general result being an cx- 
tremely active modification of the air 
supplied. 

2. The Electrical Phenomena Involved 
—This section includes an investigation 
of the laws which govern the various types 
of electrical discharge. 

3. The Chemical Phenomena Involved 
—This section includes the results of 
analyses, etc., of the gases used, together 
with an account of their action upon the 
flour. | 

Lantern slides illustrating the con- 
struction of the apparatus, and the be- 
havior of the different types of discharge, 
were shown. 

The authors found that 


a. All the types of electric discharge 
behaved similarly, and needed similar 
means for rendering them steady. 

b. With a properly. arranged circuit any 
desired type of discharge might be ob- 
tained, and, by proper regulation, might 
he gradually caused to pass to any other 
type. 

c. The number and distance apart of 
the discharge points, the shape of these 
points, the air velocity, and the frequency, 
all effected the discharge produced. ` 

d. So long as the air resistance was 
very high, the chief modification in the 
air was the production of ozone; but with 
a gradual breakdown of the air resistance 
oxides of nitrogen were yielded, though 
this change did not appear to depend 
upon the temperature of the apparatus, 
as might have been expected. 

e. The gas yielded was always in a state 
of lonization—but the higher the air re- 
sistance, the less marked was this ioniza- 
tion. 

f. Contrary to the statement of many 
authorities, ozone and oxides of nitrogen 
were found to exist side by side, without 
mutual destruction. 

g. The bleaching action of the gas ap- 
peared to be due to oxidation. 

h. Flour, treated by the gas, was found, 
for some unexplained reason, to absorb 
more water than similar flour untreated. 


—— Md 


The Sons of Jove. 


On Tuesday, September 11, 1906, it 18 
expected that a large attendance of the 
present membership of the Rejuvenated 
Sons of Jove will attend a meeting and 
initiation at Niagara Falls, N. Y. This 
order is rapidly growing in numbers and 
is gaining strength throughout the entire 
electrical fraternity. The organization p 
for the promotion of goodfellowship = 
closer acquaintanceship among 
workers in the electrical industry. 
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The Benefit of Enquiry to Lightning-Arrester Pracfice. 


By N. J. Neall, Consulting Electrical Engineer, Boston, Mass. 


N REVIEWING the development of 
i electrical apparatus one must be 
deeply impressed by the fact that al- 
most at the beginning of modern elec- 
trical transmission work the necessity was 
realized of having protection against 
lightning and similar static disturbances. 
In fact the future of such electrical de- 
velopment hinged very materially on the 
ability to find some means of protection. 
The methods followed previously by 
workers in telegraphy could not now be 
followed absolutely, because of the pres- 
ence of the electric current in compara- 
tively large values, which necessitated the 
discovery of some device which would dis- 
charge the line of its static disturbance 
and yet at the same time not allow a 
short-circuit to maintain itself. 

It is greatly to the credit of the manu- 
facturing companies of a decade ago or 
more, and to such men as Thomson, 
Wurts and others, that the matter was not 
only thoroughly investigated in its es- 
sentials, but certain elements of protec- 
tion were devised or discovered which 
have proven themselves of permanent 
value. 

It is of course to be recognized that 
the manufacturing companies were not 
purely disinterested in thus investigating 
lightning disturbances, and any features 
of general interest which may have been 
discovered were accidental rather than 
purposely sought out. This limitation of 
interest was, of course, not so easily recog- 
nized years ago as it can be recognized 
to-day, simply because the development 
of electrical apparatus has been not only 
so great but in its main features so suc- 
cessful, that the performance of the light- 
ning arrester has been relegated to a 
secondary position of interest. For ex- 
ample, generators, transformers, motors, 
measuring instruments and many other 
such devices have been developed to a 
point wherein failure from inherent de- 
fects of construction are rare, if not un- 
looked for. Recently, however, the trans- 
mission of power over long distances—and 
this is a relative expression which applies 
equally as well to hydroelectric installa- 
tions as to our larger systems of electric 
railways—has once more brought the sub- 
ject of lightning disturbances prominently 
to our attention. It also happens that 
the higher potentials now being taken up, 
such as 50,000 to 60,000 volts, have ap- 
parently reached the upper limit of elec- 


tric strength of such protective apparatus 
as has heretofore been reasonably suc- 
cessful. 

We therefore stand at the interesting 
point of investigation into the future pos- 
sibilities of protection for very high volt- 
ages, as well as determining the degrec to 
which all our systems must yet be pro- 
tected. We thus find that by the gradual 
elimination of imperfect design electrical 
engineering of power transmission to-day 
is confronted by practically one problem, 
viz., successful lightning protection. And 
it is a question to be discussed briefly in 
this paper in how far our present knowl- 
edge and facilities for investigation will 
enable us to make up for the large amount 
of neglect given lightning protection dur- 
ing the last decade. 

There are several ways in which this 
subject can be approached, and probably 
the most successful, certainly the most 
systematic, will be by the manufacturer, 
principally the larger manufacturers of 
electrical apparatus. If such work as has 
been done in the past under the auspices 
of the Westinghouse Electric and Manu- 
facturing Company and the General Elec- 
tric Company, through whom engineering 
literature on this subject has been much 
enriched, is carried into the future, there 
is much to expect of a satisfactory nature. 
If it were not for the commercial con- 
siderations involved, probably the most 
effective way of investigating this subject 
would be by a combination of all the 
parties interested, thereby eliminating all 
needless repetition and effecting a greater 
economy of expenditure for the results 
obtained. This is perhaps asking too 
much, but it indicates an element which 
would mean much for the future of this 
branch of engineering. 

There is a larger field of investigation 
jn which the manufacturers can not freely 
operate and wherein it is unnecessary that 
they should. This is the field of opera- 
tion. Every station manager, every super- 
intendent of a transmission system, has 
within his power a very simple means of 
obtaining valuable information as to the 
behavior of lightning protective appa- 
ratus, and it is interesting to know that 
the degree to which this has been taken 
up has been not only quite meagre but 
only of recent date. Such a method of 
investigation as is here referred to con- 
sists in placing some form of telltale 
paper in the protective apparatus in such 


a way as to have a record of its operation. 
In the case of a large plant this means 
quite an extensive investigation, but still 
very simple. By means of a record kept 
of these discharges from week to week, 
or oftener as circumstances might require, 
the manager of a system has not only a 
knowledge of the extent of the disturb- 
ances to which it has been subjected, but 
also a definite elimination of a certain 
amount of uncertainty as to the cause 
of any failure of apparatus from light- 
ning. 

On the surface this method seems won- 
derfully simple, and it is possibly because 
of this very simplicity and the need of 
persistence in its continuance that it has 
not been more warmly taken up. In such 
cases where this method has been followed 
important results have been secured which 
have been of benefit from the standpoint 
of operation and even of significance to 
the manufacturers. In several cases they 
have pointed to further needs of protec- 
tion which would not otherwise have been 
apparent. In addition to this, photogra- 
phy and test papers with time movement 
can be advantageously employed. 

Inasmuch as the average station oper- 
ator has so many harassing duties to per- 
form the investigation of lightning- 
arrester operation seems on the surface 
rather trivial. When one considers, how- 
ever, that this can be done at small ex- 
pense, after it is once started, and realizes 
at the same time the value of the appa- 
ratus indirectly involved, the point of 
view can be readily shown to be mistaken. 
As a matter of fact the very improvement 
in apparatus hereinbefore mentioned is 
bringing the subject of lightning protec- 
tion more vividly to the attention of the 
operator, and whether he wishes to do so 
or not the value of a reputation for unin- 
terrupted service demands that all pos- 
sible steps be taken to the end that light- 
ning, at least, be rendered harmless to 
operation. 

The recent reports under the auspices 
of the National Electric Light Associa- 
tion show the trend of sentiment in this 
direction, and indicate the great value 
which a combination of interests can have 
in this connection, wherein individual ef- 
fort might fail or be fruitless. These 
reports have, of course, comprised the re- 
sults of observation limited to the mem- 
bership and are therefore not as universal 
as might be desired. The fact, however, 
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that in the report of the present year 113 
companies have seen fit to respond, 1s 
not only significant of the interest felt 
in the matter but is also encouraging to 
the belief that the next five years will see 
a vast deal of misconception of the matter 
laid aside simply because of this sane 
method of presenting facts, not to speak 
of a greater efficiency in protection af- 
forded thereby. 

This report, entitled “Report on Pro- 
tection from Lightning during 1905,” is 
probably epoch-making in the regard 
which operators at large will henceforth 
give to this matter. It should not be un- 
derstood that the report is perfect, be- 
cause it still leaves much to be desired, 
but in its essential features there is much 
of value. 

From this report we find that approx- 
imately fifty per cent of the companies 
affected suffered no damage whatever by 
lightning; twenty per cent had losses con- 
fined solely to lightning arresters and 
meters, so that the remaining thirty per 
cent—let us say one-third of the com- 
panies—suffered serious loss thereby. The 
total power is represented by 269,695 kilo- 
watts, of which the foregoing percentages 
are not exactly but fairly closely matched 
by a slight change in proportionate loss; 
those not losing any, apparatus being 
thirty-one per cent of the total output, 
those losing only lightning arresters and 
meters twenty-eight per cent, while 
those having heavy losses represent forty- 
one per cent. This last fact, coupled with 
the fairly large percentage of number of 
companies, throws a most important light 
at the very outset of the report on the 
performance of lightning protective ap- 
paratus. Let us examine further: 

Over half of the stations were equally 
divided in three groups between 200 and 
990 kilowatts output; the remainder is 
found about equally divided among five 
vroups ranging from 1,000 to 5,000 and 
over kilowatts output, distribution volt- 
ages of 110 to 700 and 2,000 to 2,500 
volts having a strong representation. 
Nome of the companies evidently dis- 
tribute at low voltage by means of lower- 
ing transformers from high-voltage trans- 
mission, ranging in this case from 3,500 
to 55,000 volts, the largest number ap- 
parently operating at 10,000 to 13,000 
volts. It seems at first sight surprising 
to find but a few companies operating 
with direct current—ten against eighty- 
two at sixty cycles; these must be as rare 
as the sixteen plants at 125 to 140 cycles. 
Three-phase service is used the most. In 
any of these cases there is no way of tell- 
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ing in the report as to which service is 
more vulnerable. 

Of the types of apparatus in use the 
General Electric Company and Westing- 
house Electric and Manufacturing Com- 
pany predominate; the Stanley, Garton- 
Danicls and miscellaneous types being col- 
lectively about fifty per cent of cither of 
the first two. From the method of tabula- 
tion it is impossible to say what particular 
types failed mostly, for it scarcely needs 
mentioning here that both the General 
Electric ‘and Westinghouse companies 
manufacture several types according to 
the voltage of the system for which pro- 
tection is required. The returns show, 
however, high percentages of fa'lure and 
total loss, irrespective of type. 

The employment of choke-coils does not 
show any special gain; in fact a bare 
analysis of the figures would indicate that 
it was more satistactory not to use them, 
which seems incredible. Comparatively 
very few companies use overhead 
grounded wires, although the reduction 


‘therefrom in total loss, according to the 


table, seems most attractive. It should 
not be forgotten that all the foregoing 
Values are based on companies, not upon 
the accounts of actual apparatus. This 
fact really changes the aspect of+the re- 
port very materially, because it might be 
easily possible that the relative loss to 
one plant would not be as great as in 
another. Moreover, other conditions un- 
necessary of mention here might seriously 
affect the meaning of these indications 
if we take them as they stand. They are, 
however, valuable and even significant, 
because of the general idea which they 
give as to lightning protective apparatus 
practice throughout the country. A more 
direct result would have been obtained by 
referring to types of protective apparatus 
and the actual losses occasioned by their 
failure. 
Of the apparatus injured in 1905 light- 
ning arresters head the list with 107 
companies total, reporting; transformers, 
meters, armatures and oil switches fol- 
lowing successively in the order of extent 


` of breakdown—the latter two being rela- 


tively insignificant in number. It would 
be interesting to compare this experience 
with that of street railway companies, 
where doubtless armature failures from 
this cause would make a greater showing. 
The larger proportions of transformers 
and meters follow naturally from the 
general disposition of such apparatus on 
the system. The natural inductance or 
resistance to static disturbances of nearly 
all measuring instruments, and the fact 
that they are often unprovided with 
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choke-cuils ahead of them, permits the 
disturbance to reach them, and lacking 
proper protection be thrown off by way of 
the case to ground. It is also probable 
that the failure of many lighting trans- 
formers ariscs from their exposed loca- 
tions without ful] protection. In this 
connection it would have added to the 
interest of the report to state how often 
primary fuses are blown by lightning dis- 
turbances without any other consequence 
than interruption of service. 

Of the special items of interest reported 
on it is found that a large majority of the 
plants did not suffer from shutdowns due 
to too violent discharges or to arcs holding 
on in the arresters. Moreover, almost as 
great a number of companies report no 
damage from this cause. There seems to 
be little criticism of the arresters failing 
to discharge. The poles and insulators 
destroyed by lightning discharges have af- 
fected approximately twenty-five per cent 
of the companies, although the total num- 
ber of poles destroved is about 100, while 
only twenty-two insulators are reported 
broken from this cause. It seems to be 
agreed that damage is done most fre- 
quently by severe storms, although the 
lines are thought by a large majority of 
operators not to be affected at a distance 
from the centre of the storm. Unfortu- 
nately, this opinion is interesting as show- 
ing a state of mind, but it is doubtful if 
there is as yet much positive evidence on 
this point. It is curious and pertinent to 
the record to observe that the number of 
times plants have been disturbed by sud- 
den change of load or short-circuits is 
greater, nearly 100 per cent, than those 
reported from lightning directly. More- 
over, a large proportion, thirty-nine per 
cent, of these companies suffered a shut- 
down—a fact which is often lost sight 
of in discussing lightning-arrester opera- 
tions. A large majority of operators, 
however, did not consider the damage 
therefrom serious. 

One of the amusing results of the can- 
vass is to find that although some planis 
have had no trouble from lightning they 
do not consider their lightning protec- 
tion satisfactory. On the whole, the ex- 
pression for and against seems equally 
divided. 

Aside from the direct loss due to fail- 
ure of lightning arresters no serious criti- 
cisms can be made against them under the 
circumstances, because in so failing they 
may have saved much valuable apparatus. 
It is a characteristic, however, which 
should be eliminated more and more, be- 
cause of the danger to which such a fail- 
ure exposes a plant as a whole. Aside 
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from this the large number of failures 
of protective apparatus with attend- 
ant loss suggests forcibly the need of im- 
proving arresters or modernizing such in- 
stallations in order that the protection 
may be the best obtainable. No mention 
is made of the methods of protection fol- 
lowed—the methods of grounding, the 
frequency of inspection, etc., all of which 
show that operators to be successful must 
go further than this to make such a report 
effective and indicative of the true weak- 
nesses of modern lightning protective ap- 
paratus. 

In addition to the foregoing report, cer- 
tain other recent investigators in this field 
merit special mention. These are: Messrs. 
Wirt, Creighton, Osgood and Smith, who 
have contributed, respectively, through the 
channels of the American Institute of 
Electrical Engineers, very interesting data 
as to the performance of a new design of 
lightning arrester, its behavior in practice, 
and in the case of Smith, an important dis- 
cussion of auxiliary protective apparatus 
for transmission lines against direct stroke. 
It would be impossible to go into these 
cases in detail, and mention is made here to 
show principally the fact that not only is 
(he manufacturer still actively engaged in 
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proximately 300,000 horse-power, 
are now in operation below the 
Mason and Dixon line. Less than one- 
third of this is furnished by water power, 
while something like 2,000,000 horsc- 
power is still undeveloped in the very 
heart of the cotton field, and in a climate 
where ice can not materially affect this 
development. From a casual review of 
the situation it would seem that the South 
has been a little slow in developing this 
natural resource, but on second thought it 
appears that this slowness may prove bene- 
ficial in the long run. For under the 
more scientific treatment which it is now 
possible to bring to bear on the problems 
Involved, the advance may be more rapid 
than it would have been had the devel- 
opment begun earlier. However, this may 
be, it is evident to every Southerner that 
a few years will see an enormous develop- 
ment of water power in the South. 
Previous to 1894 mechanical drive was 
used in all water-power developments, and 
until within the last two or thee vears the 
hvdroelectrical developments were mostly 


AY UT 10,000,000 spindles, using ap- 
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this work but that he has been joined by 
the operator, who has taken to investiga- 
tion on his own account.- In fact, in the 
cases spoken of by Smith, the transmission 
service was effected by direct strokes of. 
lightning to such an extent that something 
had to be done. The manufacturing com- 
panies, apparently, could give no assist- 
ance, because their apparatus was intended 
solely for the protection of generating 
apparatus within the stations, so a cure had 
to be sought elsewhere. 

Although the protection of transmission 
lines has been considered tentatively for 
several years, it has been only within the 
last year or so that the subject has reached 
an acute stage. This arises from the fact 
that whereas the long transmission lines 
on the Pacific coast were relatively free 
of lightning, those in the East are not, and 
therefore it might be said that for this 
reason the longer the line the more the dis- 
turbance to be expected from this source. 

It is safe to say that the problem is now 
once for all strictly defined. It consists 
of two parts. First, station protection; 
second, line protection. The investigation 
of the former will doubtless remain for 
some time largely in the hands of inter- 
ested manufacturers, the latter in the 


local in scope, furnishing power to a few 
mills in the immediate neighborhood of 
the power plant or at the end of a com- 
paratively short transmission line. But 
the jndications at present are that the 
next ten years will produce networks of 
systems extending over hundreds of square 
miles and rivaling in amount of power 
transmitted any of the great northern or 
western systems. 

Several large plants are now under con- 
struction, but before calling attention to 
the progress of this work let us review the 
water-power situation since the introduc- 
tion of the electric drive. 

On June 27, 1894, the hydroelectric 
plant of the Columbia Cotton Mills, Co- 
lumbia, S. C., commenced operation. This 
event marks the first milestone in the de- 
velopment of large water powers in the 
South. I say “large” because of the fact 
that a great many small streams had been 
utilized for the direct drive of all kinds 
of mills and factories, but on account of 
the drive not being adapted for large 
mills, small powers were developed in pref- 


erence to large. Further, this was the 
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hands of operators. The service perform- 
ances of both must, however, be investi- 
gated by the operators. 

A concerted interest in this subject, to- 
gether with the cooperation of the United 
States Weather Bureau, or a use of its 
methods, can undoubtedly effect great 
results. It may not be a surprising result 
if the larger systems, at least, maintain 
hereafter a special lightning-arrester de- 
partment of their interests, wherein a 
vigilant record will be kept, not only of the 
oneration of the protective apparatus, but 
also an account of its original cost, main- 
tenance and expense involved through its 
failure. 

It is not the purpose of this article to 
prophesy what the future will offer in pro- - 
tective apparatus, because that must be a 
matter of evolution. It should be clear, 
however, that the result attained will be 
materially affected and perhaps hastened 
by a vigorous inquiry persistently main- 
tained. It has unfortunately been, here- 
tofore, a subject arousing picturesque . 
discussion. The dignity of its relation to 
operations in general merits more con- 
sideration, and it is safe to say that there 
is hardly anv branch of the sciences in 
which general observation can be more 


successful, 


Waterfalls. 


Company. 


first textile mill in the world to be 
equipped throughout with electric drive, 
and up to this time the feasibility of trans- 
mitting power by any other means than 
gear, belt or rope was thought impractica- 
ble by the mill engineer, and much credit 
is due to the pioneers who led the way to 
what must prove such an asset to the 
South. The distance of transmission in 
this case was only 800 feet, and a volt- 
age of 570 was sufficient. 

Another important step in advance was 
made when the Anderson Water, Light 
and Power Company, of Anderson, S. C., 
began the transmission at 5,500 volts, of 

75 horse-power in the latter part of 1895. 
This power was used for pumping the 
water supply of the city of Anderson and 
for light and motors. The development 
was at High shoals, on the Rocky river, 
six miles from Anderson, and marks the 
second milestone—the first long-distance 
power transmission in the South. Three 
years later this company developed Port- 
man shoals on the Seneca river and trans- 
mitted its output of 1.200 kilowatts to 
Anderson, a distance of ten miles, at 10.- 
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000 volts. Later this output was increased 
to 4,500 kilowatts. | 

Almost on a par with respect to date 
and on a much greater scale than the first 
development of the Anderson Power Com- 


THE DAM ON THE YADKIN, WHITNEY DEVELOP- 
MENT, NORTH CAROLINA. 


pany was that of the Pelzer Manufactur- 
ing Company, on the Saluda river; this 
plant was put in operation in the early 
part of 1896 and transmitted 3,000 horse- 
power three miles at 3,300 volts, three- 
phase to Pelzer. This output was after- 
ward increased to 5,000 horse-power. 

The next plant was that of the Fries 
Manufacturing Company, at Winston- 
Salem, N. C., where 1,000 horse-power 
was transmitted from the Yadkin river 
to Winston-Salem, a distance of thirteen 
and one-half miles, the latter part of 
April, 1898. This was the first transmis- 
sion plant in North Carolina. 


SPILLWAY AT THE WHITNEY DEVELOPMENT, 
Nortil CAROLINA, 


About the same time the Columbia 
Water Power Company completed an in- 
stallation of 5.000 horse-power (which 
may be increased to 10,000), making a 
total of a little over 5,000 kilowatts in 
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generator capacity installed in the South 
before the close of the century. 

Other plants of over 1,000-horse-power 
capacity completed since this date are the 
following : 

The plant of the Montgomery Water 
Power Company, at Tallassee falls, on the 
Tallapoosa river, nine and one-half miles 
from Milestead, which, although under con- 
struction, was not completed until 1902. 
Its output of 5,000 kilowatts is transmit- 
ted to Montgomery, twenty-seven miles, at 
30,000 volts and used for light and power. 

Atlanta Water Power Company’s plant, 
at Morgan falls (Bull Sluice), Ga., on 
the Chattahoochee river, eighteen miles 
from Atlanta. Jt was begun September, 
1902, and completed October, 1904. The 
output of 10.500 kilowatts is transmitted 
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on the French Broad, near Asheville, 
N. C., where two 750-kilowatt generators 
are furnishing power for commercial serv- 
ice in Asheville. (Provision has been made 
for four.) 

The North Georgia Electric Company’s 
plants, one at Gainesville, Ga., on the 
Chattahoochee river, above the Atlanta 
Water Power Company’s plant, and 
another at a shoal four miles below Can- 
ton on the Etowah river, with a total of 
4,000 horse-power. This power is trans- 
mitted to Atlanta on a forty-two-mile 
steel transmission line at 40,000 volts. 

The Union Power and Manufacturing 
Company, on the Broac river (a tributary 


of the Congarce), with a total capacity 
of 7,000 horse-power. 


The Catawba Power Company’s plant, 


Tuk NARROWS OF THE YADKIN AT THE WHITNEY DEVELOPMENT, NORTH CAROLINA. 


to Atlanta at 22,000 volts, and after being 
transformed to 6,600 volts is disposed of 
to the Georgia Railway and Electric Light 
Company. 

The Columbus Power Company’s plant, 
on the Chattahoochee river, just north of 
the city limits of Columbus. Two power- 
houses were built, one to supply 3,000 
horse-power direct from the water-wheels 
to the cotton mills by means of rope drive, 
and the other to supply commercial elec- 
tric power. In the latter is installed 
five 1,080-kilowatt, sixty-cycle, two-phase, 
6,000-volt generators, the output of which 
is used by the various cotton mills and 
other industries of Columbus. 


The Weaver Power Company’s plant, 


at India Hook shoals, on the Catawba 
river, seven and one-half miles from Rock 
Hil, S. C., and eighteen miles from Char- 
lotte, N. C. This plant commenced opcra- 
tion in March, 1904, with three cotton 
mills and a small lighting load. This 
amounted in all to 900 horse-power, and 
to-day it is driving fifteen cotton mills— 
a motor load of 8,000 horse-power for 
cleven hours per day, and a peak load 
of 10,000 horse-power, the maximum ca- 
pacity of the plant. 

The Dan River Power and Manufactur- 
ing Company’s plant, on the Dan river, 
about two miles above Danville, Va. The 
flow of the river at this point, with a 
twenty-five-foot head, gives 4,000 horse- 
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power, which is utilized to drive a large 
cotton mill. 

The Belton Power Company’s plant, on 
the Saluda river, eleven miles below Pel- 
zer, with a capacity of 5,000 kilowatts. 
This power is transmitted to Belton, S. C. 

The Ware’s shoals, on the Saluda river, 
sixteen miles from Greenwood and twentv- 
four miles from Anderson; capacity, 3,000 
horse-power. 
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give some idea to the extent of this devel- 
opment. 

We shall refer first to the work now 
under way above the narrows on the Yad- 
kin river, about sixty-five miles above the 
South Carolina state line, the most famous 
water power in North Carolina. Pre- 
liminary work was commenced on this 
plant about four years ago by the Whitney 
Company, under the general management 
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of all masonry structure is constructed 
of large irregular undressed stones, 
filled in with concrete. From one-half 
to two-thirds of the dam and canal are 
completed. Somewhere about 25,000 ad- 
ditional kilowatts are available on the 
same river within the boundaries of the 
land owned by the Whitney company. 
Within a radius of eighty miles of this 
plant there is enough power used in cot- 
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The Virginia Passenger & Power Com- 
pany’s plant on the James river at Rich- 
mond, Va. This plant is designed for an 
ultimate capacity of 10,000 horse-power 
in twin turbine units of 1,200 horse- 
power each, seven of which have been in- 
stalled. Turbines are direct connected 
to 700-kilowatt generators. 

The above comprises all or nearly all 
the hydroelectrical developments of 1,009 


= 


of the late E. B. C. Hambley, vice-presi- 
dent. A head of 129 feet will be obtain: 

by the completion of a dam 1,000 feet in 
length and thirty-eight feet in height and 
a canal four and one-half miles in length. 
The hydraulic equipment will consist of 
six vertical turbines of 9,000 horse-power 
each, only five of which will be installed 
at first. It is intended that the genera- 
tors will be direct-connected and will give 


ton mills alone to absorb the total out- 
put of both developments. But the com- 
pany purposes to induce manufacturers 
to locate in the immediate neighborhood, 
where it has holdings to the extent of 
14,000 acres. 

Another large plant under construction 
is that of the Chattanooga & Tennessee 
River Power Company, thirty-three miles 
below Chattanooga, at Hole’s Bar. The dam 
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horse-power and over now in operation in 
the South. The growth has certainly not 
been rapid, but these few scattered plants 
have paved the way for the many large 
developments now under construction or 
projected. The projected plants are so 
numerous that it is beyond the scope of 
this article to refer to them, and it will 
only be necessary to outline some of those 
actually under construction in order to 
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an output of 25,000 kilowatts at 11,000 
volts, three-phase, sixty-cycle, but the elec- 
tric equipment has not yet been decided 
upon. The canal will be forty feet at 
the bottom, 112 feet at the surface of the 
water and eighteen feet deep. The canal 
spillway will be 1,400 feet in length. 
Coursed face masonry is used for both 
faces of the dam and the river face of the 
and spillway. The interior 


will have an average height of fifty-two 
feet, will give a head of thirty-nine and - 
one-half feet at low water, and will back 
the water to Chattanooga. The variation in 
volume of water runs from about 5,000 
cubic feet per second to 250,000 cubic 
feet per second, and the minimum aver- 
age flow for two months in the year is 
about 8,000 cubic feet per second. De- 
signs for the electric equipment have not 
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one plant on the Chattahooche river and 


another on the Etowa river, and it should 
he noted that this company, under the di- 


rection of General A. 


I have already referred to the North quired several other powers which it ex- 


Georgia Electric Company in the list of 


completed plants as owning and operating 
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water six miles. This will require a 
thirty-eight-foot dam 1,650 feet in length, 
and it is estimated that this will give a 
capacity of 28,000 horse-power, but only 
12,000 horse-power will be: developed at 
present. 

Some other smaller plants are that of 
the Savannah River Power Company, at 
Gregg and Cherokee shoals, on the Savan- 
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Company was financed by Dr. W. Gill 
Wylie (president), who was a pioneer in 
long-distance transmission in the South, 
having been connected with the Anderson 
Water, Light and Power Company from 
its organization. The great demand for 
power in the immediate neighborhood of 
the Catawba station led Dr. Wylie to con- 
sider the advisability of developing other 
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udvantages obtainable from this control 
of water rights are very obvious to the 
hydraulic engineer. The flow of water 
can be regulated from one plant to another 
and from one storage to another to suit 
the demand at different points on the net- 
work of transmission. 

And as this company is leaving no stone 
unturned to make its whole system as 
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nah river, near Anderson—6,000 horse- 
power; Spencer Mountain Power Com- 
pany, on the South fork of the Catawba 
river—3,000 horse-power; Electric Maņu- 
facturing and Power Company, at Nes- 
bit’s shoals, on the Broad river—5,000 
horse-power for transmission to Spartan- 
burg, S. C.; Saluda River Power Com- 
pany, five miles from Greenville. Here in 
500 yards the river has a fall of sixty-four 
feet, which will give about 3,000 horse- 
power. 


plants in different parts of the country, 
with the result that a company was formed 
with Dr. Wylie as president (with a capi- 
tal of $7,500,000) to acquire and develop 
a sufficient number of water powers to fur- 
nish power to a section of country 160 
miles in length and sixty miles in breadth 
in the heart of what is know as the “Pied- 
mont region,” the richest and inost fertile 
section of the Carolinas. This section is 
dotted with cotton mills throughout its 
length and breadth, and: over 150,000 


modern and up to date in every respect 
as possible, we shall describe in some de- 
tail the work now in progress. 

Hardly was the company formed when 
preliminary work was commenced at.Great 
Falls, S. C., fifty miles below Charlotte 
and fourteen miles above Camden. This 
site was selected because of a possibility 
of quick development. There is a total 
fall here of 175 feet in seven miles and 
the choice of either two or three develop- 
ments. However, it was found by turning 
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In a preceding paragraph I referred to 
the quick sale of the total output of the 
Catawba Power Company’s plant, near 
Rock Hill, S. C. This company by its 
practical distribution of power has gained 
the confidence of the mill owners of that 
district and furnishes power to fifteen cot- 
ton mills within the radius of twenty 
miles of the plant. The Catawba Power 
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horse-power is used, generated mostly by 
steam. 

Eight undeveloped water powers on the 
Catawba river, besides the Catawba sta- 
tion, were taken over, and one on the 
Broad river. The water rights cover a 
distance of 110 miles on the Catawba river 
and form an aggregate head of 500 feet; 
in all, about 150,000 horse-power. The 
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the river into a natural canal about the 
middle of the shoal and building the 
power-house and main dam (or bulkhead 
wall) 6,000 feet further down a quick de- 
velopment could be made with a head of 
seventy-two feet. As this plan did not in- 
terfere with the other developments and 
promised to be the least expensive method 
of dealing with the situation it was de- 
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cided upon, and work was commenced at 
once. It was necessary to build a branch 
railroad, twelve miles long, in order to 
facilitate the movement of cement and 
machinery. Surveys were commenced on 
railroad and dam site in May, 1905, and 
the first stone was laid at the dam on 
February 2. 

Contracts already signed made it neces- 
sary that this plant be in operation by 
January, 1907, and at this writing every- 
thing points to its completion by that 
time. The dam and head-gates to 
the canal are two-thirds completed and 
the greater part of the power-house bulk- 
head is placed. The draught tubes and 
water-wheel casings are nearly all set and 
the transformer house is well under way. 

The electric problems involved in this 
proposition are somewhat different from 
any other comparable in size with it. The 
Niagara system receives power at one 
point and distributes to the surrounding 
country; the California Gas and Electric 
Company feeds, always in one direction, 
from a number of other points into one 
great reservoir (with a few small excep- 
tions), but the power to operate the im- 
mense network of lines that will be neces- 
sary for this system will be taken in at 
various points in the neighborhood of dis- 
tribution and may be fed in any direc- 
tion from any one of these points. This 
will be better understood by examining 
the accompanying map. 

Another problem was how to arrange for 
the variation of voltage necessary for a 
station that might be feeding into an im- 
mediate neighborhood at one time and 
feeding into a system sixty miles distant 
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a few hours later. This was arranged for 
by having the generators, transformers and 
complete station apparatus designed ca- 
pable of carrying continuously a fifteen 
per cent increase in voltage. 

Taking into consideration the amount of 
country to be covered, it was desirable to 
have the transmission voltage as high as 
practicable; against this was the fact that 
the larger part of this power would be 
tapped off at a great many cotton-mill 
substations having a capacity of from 250 
to 750 horse-power. After calculating the 
copper loss for an assumed (probable) 
distribution, 44,000 volts was decided upon 
as an electromotive force most suitable 
for this system. This worked in well with 
the pressure of the Catawba station, which 
is 11,000, and the installed transformers on 
the Charlotte lines, which are wound for 
11,000 and 22,000 volts. 

In the Great Falls station there will be 
eight 3,000-kilowatt, three-phase, 2,200- 
volt Westinghouse generators, direct-con- 
nected to six horizontal turbines of the 
Escher-Wyss pattern made by the Allis- 
Chalmers Company, and two Hercules 
turbines made by the Holyoke Machine 
Company. The 400-kilowatt, 250-volt ex- 
citers will each be capable of carrying the 
total exciting current. 

The plant is so designed that two gen- 
erators and their three transformers will 
form a complete unit, which, if necessary 
can be entirely separated electrically from 
the other units. All transformers will be 
in separate compartments and will be 
mounted on trucks. Both the high and 
low-tension switch structures will be in 
separate rooms. Low-tension switches will 
be Westinghouse type “C,” and high-ten- 
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sion, type “G.” Instrument pedestals to 
contro] stands will be arranged in a semi- 
circle so that the operator can see all 
meters without moving. A bench-board 
was not deemed advisable to meet con- 
ditions. 

The main transmission line will connect 
this plant with the Catawba station at 
Rock Hill, S. C., thirty-two miles distant, 
where a transformer station is being built 
to step up the voltage of the Catawba 
plant from 11,000 to 22,000 and to step 
down that of the main transmission line 
to 22,000 to feed the Charlotte division. 
It will also connect with Gastonia and 
Concord. Proposed connections can be 
scen by inspecting the map. 

Steel towers will be used for all main 
lines of transmission. The first 600 under 
order are now being shipped and will be 
crected as soon as received. They will 
carry two three-phase circuits of No. 000 
seven-strand hard-drawn copper and two 
grounded wires above the transmission 
cable. Besides this lightning protection, 
both horn and water arresters will be used. 
Surveys for these towers have been com- 
pleted, and most of the feet have been con- 
creted in position ready to receive the 
superstructure. 

Transformers for substations, whether 
purchased by the Southern Power Com- 
pany or by consumers, are being built 
under standard specifications and of 
selected size, so that in case of breakdown 
a new transformer can be quickly substi- 
tuted for the damaged one. 

Several new features have been incor- 
porated in the power-house and transmis- 
sion line design which will be described in 
a more detailed account of this system. 


Small Railway Substations. 


By W. L. Waters, Chief Engineer, National Brake and Electric Company. 


HE conditions of operation, and con- 
sequently the equipment of railway 
rotary-converter substations, vary 

so widely that we can hardly consider all 
such substations as coming under one 
broad class. We have substations such as 
those on the Interborough system in 
New York city, each station containing 
six or eight 1,500-kilowatt units and car- 
rying a practically steady load. And we 
have small interurban substations with 
perhaps two 100-kilowatt units carrying 
a load which at times fluctuates violently. 

The first-mentioned type, the high- 
power substation for city work, operates 
under the most favorable conditions. 


Usually no expense is spared in regard to 
equipment. A sufficient number of 
rotaries are installed to carry the load 
easily even under extreme conditions. 
Auxiliary motor generators or induction 
motors are provided for starting the ro- 
taries, and probably a storage battery is 
provided to help out on heavy overloads. 
The switchboard is conveniently located 
in a gallery and equipped with remote- 
control oil switches, time-limit and re- 
verse-current relays, and all the modern 
refinements for controlling a high-power 
station. The attendant in charge of such 
a station is highly trained and capable, 
and the supervision and operation of the 


machinery 3s usually as perfect as can be 
expected. The only danger for such a 
station les in the immense reserve power 
in the main generating station, and in 
the capacity and low resistance of the 
high-tension cables and in the low resist- 
ance of the direct-current feeders. The 
combined effect of these may produce dis- 
astrous results in the case of short cir- 
cuits or careless manipulating of switches, 
or in the case of the small breakdowns or 
failures of equipment that are certain to 
occur occasionally in any system. 
Contrasting this with the small inter- 
urban station, the difference is very great. 
In such small stations the first cost of the 
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equipment has to be reduced to an abso- 
lute minimum. The switchboard equip- 
ment is incomplete, the rotaries are often 
heavily overloaded, and the attendants 
and supervision in the station are usually 
very unskilled. The reserve power is not 
so great and the resistance of the feeders 
is higher, so that the results of mistakes 
in operation and breakdowns are not so 
disastrous. But the treatment the equip- 
ment gets is usually so bad that it is a 
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being usually installed. This means that 
oil-insulated transformers are a necessity, 
and as a water supply can not usually be 
obtained for cooling purposes, self-cooling 
transformers are practically always used. 
The usual arrangement of switch-panels is 
to have the complete switchboard at one 
side or one end of the station. In this 
position the operator has his back to the 
machines when operating switches. A 
variation from this arrangement is shown 
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seldom installed. The transformers are 
connected direct to the high-tension mains 
by means of disconnecting switches, these 
switches being capable of breaking only 
the no-load current of the transformers. 
In case of trouble on the high-tension side 
the power station is instructed by tele- 
phone to disconnect the substation feeder. 

The characteristic feature of the load 
on a small or interurban rotary substation 
is the violent fluctuations that take place. 
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much more severe test for the machines 
than is ever put on the larger station. 


The small or interurban type of sub- 


station can usually be considered as hav- 
ing an output of less than 1,000 kilowatts 
in units of 100 to 500 kilowatts. When 
laying out such a station the main thing 
usually considered is economy in first cost. 
The power is generally transmitted to 
such a station by means of overhead 
feeders. This means a probability of more 
or less lightning trouble. Lightning ar- 
resters are provided, but no particular 
care is used in their selection, the cheapest 


in the illustration herewith. The rotary 
panel in this case is located at the side of 
the machine and so arranged that the 
operator faces the machine when operat- 
ing switches. This design is due to O. 
M. Rau, chief electrician of the Milwau- 
kee Electric Railway and Light Company, 
and has the advantage that the operator 
can watch the rotary at all times. It is, 
however, slightly more expensive than the 
standard layout. The switchboard equip- 
ment in small substations is always the 
simplest that will handle the equipment. 
Oil switches on the high-tension side are 
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The car service is infrequent and the 
station normally carries a light load, the 
load being distant from the substation and 
being partly carried by other substations. 
But at intervals we get suddenly thrown 
on the station the load of starting one or 
two cars or trains. This usually heavily 
overloads the station for a short time, and 
then the load gradually drops back to 
normal. The most suitable way of deal- 
ing with such heavy loads depends some- 
what upon the layout of the system. If 
we have a long line with a number of sub- 
stations and with all the trolley sections 
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tied together and paralleled by feeders, we 
get the best arrangement by using shunt- 
wound rotaries, standard transformers 
and no reactance coils. As the load comes 
on any substation we get an increas- 
ing drop in the alternating-current 
feeders and in consequence a lower 
alternating-current voltage at the station. 
And as the ratio of the voltage on 
the direct-current side of the rotary 
to that on the alternating-current side is 
constant, this means that with shunt- 
wound rotaries we get a direct-current 


voltage which falls as the load comes on 


the station. The voltage will probably be 
about 650 with no load, falling to about 
550 for overloads. With such a system 
consisting of a number of substations tied 
together, this gives the desired result that 
the lightly loaded stations running at 
higher direct-current voltage tend to help 
out the heavily loaded stations running at 
lower voltage. This prevents the whole 
of the heavy load coming on one station 
and enables us to make our substations of 
smaller capacity. If, on the other hand, 
we have conditions in which one sub- 
station feeds a long line, then shunt- 
wound rotaries would not be suitable. 
Because in this case we must have the 
direct-current voltage at the station rise 
as the load comes on in order to coni- 
pensate for the increased drop at the end 
of the long direct-current feeder. In this 
case we should install compound-wound 
rotaries and reactance coils. By suitable 
adjustment of the compounding of the 
rotaries and of the reactance coils we can 
get the desired rise in the direct-current 
potential as the load comes on the station. 
In this case the direct-current voltage 
would probably be arranged for 550 volts 
at no load, rising to 650 volts at full load. 
It would take too long to discuss the com- 
parative advantages and disadvantages of 
shunt and compound-wound rotaries. 
This question is dealt with in the author’s 
paper on “Synchronous Converters for 
Railway Work,” read before the annual 
convention of the American Institute of 
Electrical Engineers, May, 1906, and the 
reader is referred to that paper for 
further and more detailed information. 
The compounding of rotaries is a great 
advantage in the one case in which we 
sometimes have a heavy load to be carried 
at the end of a long direct-current line 
or feeder. Otherwise this method of com- 
pounding rotaries is not so satisfactory as 
would be expected, the svstem being quite 
complicated and much less under control 
than in the case of shunt-wound rotaries. 
And as the ability of the attendants em- 
ployed in such substations is usually quite 
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limited, it is always a great advantage to 
have everything as simple as possible. 
The usual way of starting rotaries in 
a small substation is from the alternating- 
current end by means of half-voltage taps 
on the transformers. The rotaries are run 
up to speed, the field circuit is closed, and 
the polarity and voltage tested by means 
of the voltmeter and the machine then 
thrown on the direct-current line. This 
method is much preferable for such substa- 
tions to that of starting from the direct- 
current side, because the direct-current 
voltage is usually fluctuating anywhere 
from 300 to 500 volts. In consequence, 
the speed of the rotary running as a 
direct-current motor varies rapidly, and 
often the alternating-current frequency 
fluctuates at the same time so that it be- 
comes impossible to even attempt to syn- 
chronize. The result often is that the at- 
tendant finally gets tired of trying to 
synchronize and throws the machine in 
when the speed is very different from syn- 
chronism. The rotary then flashes over 
and has to be pulled off and started again. 
One of the chief requirements of the 
equipment in such a substation is ability 
to carry sudden and extreme overloads. 
Fortunately rotary converters, when well 
designed and liberally rated, are capable 
of carrying easily quite heavy overloads. 
And standard rotaries are, or should be, 
rated so that they will carry about three 
times full load for sixty seconds without 
flashing over. The transformers will of 
course carry heavy overloads if they are 
not long continued. The usual mistake 
made in considering the overload capacity 
of such a substation is that too small a cir- 
cult-breaker is provided. The usual ro- 
tary-converter circuit-breaker is capable of 
breaking only double the normal rated 
capacity of the rotary, and this circuit- 
breaker is generally set for fifty to 
seventy-five per cent overload on the ro- 
tary. The attendant soon finds out that 
the rotary will carry without: danger con- 
siderably heavier overloads and that the 
circuit-breaker opens quite frequently. So 
the result is that the automatic attach- 
meut is finally removed from the circuit- 
breaker, and any overloads or short-circuits 
are left on the station till the circuit- 
breaker is tripped by hand. This is very 
bad practice, as a sudden or continued 
short-circuit, or a sudden opening of the 
field circuit, or throwing the rotary on the 
line badly off synchronous speed, will 
practically always cause a rotary to flash 
over and damage the brush gear. A cir- 
cuit-breaker should be provided capable of 
being set to open at three or four times 
the full load of the machine. This circuit- 
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breaker should be set so as to open at three 
to three and a half times full load on the 
rotary, and then the machine left to take 
care of itself. Anything less than about 
three times full load the rotary can pull, 
and anything greater than this should be 
taken off as soon as possible. 

One of the most important items in the 
operation of a small rotary substation is 
the cost of attendance. This is such a 
large proportion of the total cost that it 
is always cut down to a minimum. This 
means that the station is usually operated 
with cheap and incompetent men, and 
this is very severe on the equipment. We 
find substations of 500 to 1,000 kilowatts 
capacity in charge of boys who have had 
absolutely no experience. They soon be- 
come accustomed to the routine work in a 
station and do fairly well as long as noth- 
ing unforeseen happens. But when any- 
thing happens slightly out of their routine 
they either lose their heads or are at a 
loss what to do, and generally do the 
wrong thing. They start up a compound- 
wound rotary from the direct-current side 
without first short-circuiting the series 
winding. They start from the alternat- 
ing-current side, and, finding perhaps that 
the fields do not excite, they decide to 
throw it on the direct-current line anyhow 
in the vague hope that the fields will then 
excite and the rotary take its share of 
the load. They start from the direct- 
current side and then close the alternat- 
ing-current switches regardless of the 
epeed of the rotary. These are only a 
few of the things that happen every 
month in a small rotary-converter station 
with this kind of attendance. And when 
the manufacturer hears that a rotary of 
his own or of a competitor’s make has 
burned up in one of these stations his only 
surprise is that it has run as long as it 
did. It is much better to have no attend- 
ant at all than to have such boys in charge 
of a station. Send a competent man to 
start up the substation and see that every- 
thing is operating satisfactorily, then set 
the rotary circuit-breakers for three to 
three and a half times full load and 
leave the station to take care of itself, 
only sending a man perhaps two or three 
times a day to see that everything is 
operating satisfactorily. In this way a 
single competent man can operate half a 
dozen substations with much better results 
than could be obtained by incompetent 
men permanently in each substation. The 
worst that could happen would be that a 
short-circuit would cause a circuit-breaker 
to open and cut a substation off the line. 
And in all probability the other substa- 
tions or the power-house could in this case 
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pull the load at a lowered voltage till the 
short-circuit was cleared and the rotaries 
put on the line again. 

Small rotary substations for railway 
work operate probably under worse condi- 
tions than any other class of station. The 
conditions imposed by the first cost of the 


station, by the nature of the load, and by: 


the handling the equipment gets, makes 
this class of work the severest possible 
test of the design of the station and of the 
machinery in the station. Competition 


Report of the British 


In the last report reference was made 
to a conference of representatives of stand- 
ardizing laboratories which had been in- 
vited to meet in Berlin as a preliminary 
to the more formal conference on electric 
units suggested at St. Louis. The ques- 
tion of this preliminary conference was 
brought before the committee at a meet- 
ing on October 19, 1905, and attention was 
called to the importance of clause 2 of 
the provisional programme—viz., “Shall 
the three units, the ohm, ampere and volt, 
be defined independently, or shall only two 
be defined, and, if so, which?” and it was 
agreed unanimously that two units should 
be defined independently, and that these 
two should be the unit of resistance and 
the unit of current. The secretary was 
instructed to report this to the conference 
at Berlin. 

This conference took place in October 
last at the Reichsanstalt in Charlotten- 
burg, and was attended by representatives 
from America, Austria, Belgium, Eng- 
land, France and Germany. Agenda pre- 
pared with great care by the president of 
the Reichsanstalt were very carefully dis- 
cussed, and, as a result, the conference ex- 
pressed the wish that an international con- 
vention should be summoned in order to 
arrive at agreement in the electric stand- 
ards which are in use in the different 
countries. | 

The following resolution was further 
adopted : 

“In view of the fact that the laws of the 
different countries in relation to electrical 
units are not in complete agreement, the 
conference holds it desirable that an offi- 
cial conference should be summoned in 

1 This report was issued during the recent meeting at 
ean Deo R T Glazebrook. eecretary? Lord 
Kelvin, W E. Ayrton, J. berry, W. G. Adams and G. 
Wik Preece A Schuster, JA. Pleming and J. J. 
Thomson, Dr. W. N. Shaw, Dr. J. T. Bottomley, Rev. 
T. C. Fitzpatrick, Dr. G. Johnstone Stoney, 


Thompson, J. Rennie, E. H. Griffiths, Sir A. W. Rucker, 
H. L. Callendar and George Mathey. | 
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has reduced the price of the equipment 
to a minimum, and there is a great temp- 
tation for the manufacturer to rate his 
machines very closely. It is usually im- 


possible for the operating engineer to 


know just what will be the capabilities of 
the machinery he is buying until he ac- 
tually has it in operation. So considering 
everything, it is quite remarkable that 
such uniformly good operation is obtained 
from these substations, and it is certainly 
greatly to the credit of the operating en- 
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gineers and manufacturers. The only im- 
provements that may be looked for in the 
near future are in the direction of closer 
standardization of voltage and equipment. 
When this has been done and when the 
operating engineer and manufacturer 
have got a little closer together in coordi- 
nating the design and operation of the 
machinery, the small railway substation 
will rank second to none as an example of 
first-class engineering results obtained 
under very difficult conditions. 


Association Committee on Practical Standards for 


Electrical Measurements.’ 


the course of a year with the object of 
bringing about this agreement.” 

The conference further expressed the 
opinion: 

1. That the information before it is not 
sufficient to enable it to propose any al- 
teration in the formerly accepted value for 
the ampere. 

2. That the information before it is not 
sufficient to enable it to lay down exact 
directions in respect to the silver voltam- 
eter and the standard cell. 

3. That if a proposal for a change in 
the accepted value of the ampere is to be 
brought from any source before a formal 
congress to be held later, an agreement in 
writing on the point should be come to 
previously between the parties interested. 
If differences of opinion in the matter can 
not be removed, a new preliminary con- 
ference should be held. 

The same procedure should be observed 
in regard to the specification for the silver 
voltameter and the standard cell, in the 
event of such specifications being submit- 
ted to a formal conference from any quar- 
ter. 

The following 
agreed to: 

1. That only two electrical units shall 
be chosen as fundamental units. 

2. The international ohm, defined by 
the resistance of a column of mercury, and 
the international ampere, defined by the 
deposition of silver, are to be taken as the 
fundamental electrical units. 

3. The international volt is that electro- 
motive force which produces an electric 
current of one international ampere in a 
conductor whose resistance is one inter- 
national ohm. 

4. The Weston cadmium cell shall be 
adopted as the standard cell. 

Recommendations were also made as to 
realizing the ohm, and some particulars 
as to the cadmium cell were agreed upon. 


formal decisions were 


These results were laid before the Board 
of Trade, and a departmental committee, 
of which the secretary was a member, drew _ 
up a report recommending that an official 
conference should be invited to meet in 
London, and it is understood that negotia- 
tions are now on foot with view to sum- 
moning such a conference. 

During the year the work in connection 
with the absolute ampere balance has been 
in progress, and is practically complete. 
Under the supervision of Professor Ayrton 
and Mr. Mather a large number of deter- 
minations have been made, and are most 
satisfactory. ‘ Detailed particulars are re- 
served until the work is complete; but 
there is little doubt that the balance is a 
most excellent absolute instrument, and 
that the probable error of a determination 


' of current by means of it is only a few 


parts in 100,000. 

The investigation of the silver voltam- 
eter has been extended beyond the limits 
originally thought to be necessary. The 
results so far obtained are very valuable 
and appear to indicate that a satisfactory 
form of silver voltameter is realizable. It 
is hoped that the publication of the results 
will take place at the same time as those of 
the ampere balance. 

An appendix (not yet available) by F. 
E. Smith describes the methods of com- 
paring resistances in use at the National 
Physical Laboratory, and discusses the 
sources of error and the accuracy attain- 
able. 

The grant of £25 made in 1905 has been 
expended in materials for the work on the 
ampere balance and the silver voltameter. 
In connection with the latter a large 
amount of work involving considerable ex- 
pense remains to be done. For this pur- 
pose the committee ask for reappointment 
with a grant of £50. They recommend 
that Lord Rayleigh be chairman and Dr. 
R. T. Glazebrook secretary. 
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Fuel, Water and Gas Analysis for Steam Users.’ 


By John B. C. Kershaw, F I. C., Analytical Chemist and Electrochemist. 


I.—NatTuRAL AND ARTIFICIAL FUELS: 
THEIR ORIGIN, COMPOSITION AND 
METHODS oF SAMPLING. 


The form in which fuel may be used 
under steam boilers, in order to produce 
the heat energy which it is desired to 
utilize in the form of steam, is exceedingly 
diverse. Natural fuels are either solid or 
liquid, but both varieties may, by aid of 
suitable apparatus and plant, be converted 
into gaseous fuel. A natural gas which 
may be used as fuel is also found in cer- 
tain localities in Europe and America. 
In the latter country it is largely used for 
lighting and heating purposes. At the 
present time there is a decided tendency 
to employ fuel-gas in place of solid fuel 
for many purposes in the arts and indus- 
tries. The control of the combustion proc- 
ess 18 much more easily carried out when 
employing fuel-gas than when using solid 
fuel; and the loss of heat which occurs 
in the gas-producing plant is to some ex- 
tent balanced by the value of the ammonia 
and tar products, obtained by suitable 
treatment of the producer-gases. The 
sulphur impurities of the coal may also 
be removed—and obtained as valuable by- 
products. Although gaseous fuel has not 
been applied on any considerable scale 
to the firing of steam boilers in this 
country, this method of steam raising will 
receive increased attention and application 
in the future; and, in the writer’s opinion, 
the increased use of fuel-gas is likely to 
prove one solution for the smoke problein 
which now confronts manufacturers using 
solid fuels for heating purposes in large 
cities. 

Carbon and hydrogen are the essential 
heat-producing elements in all natural or 
artificial fuels. The amount of heat pro- 
duced by the complete combustion of one 
pound of fuel depends upon the percent- 
age of these two elements present in the 
free or combined state. Combustion is in 
reality an oxidation process. The prod- 
ucts of the complete combustion of fuel 
are carbon dioxide gas (CQ,) and aqueous 
vapor (H,O). The incomplete combustion 
of fuel produces a number of secondary 
products, chief of which are carbon mon- 
oxide gas (CQ) and various hydro-carbon 
gases—methane, ethylene and acetylene; 
these latter being either present as such in 
the fuel, or formed by combination of the 
carbon and hydrogen of the fuel when it 
is first heated. On further heating, in 
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presence of an adequate supply of air, these 


gases burn with evolution of heat and pro- 


duction of carbon dioxide gas, or carbon 
dioxide gas and aqueous vapor. The 


further chemistry of the combustion proc- ` 


ess will be dealt with in Article IX of 
this series. It may, however, be stated 
here, that the exact nature of the physical 
and chemical changes which occur when 
coal is heated is still unknown. Chemists 
have not yet discovered whether the hydro- 
gen present. in solid fuels exists in the free 
or combined state. Boernstcin has recently 
published an investigation bearing on this 
subject (see J. Soc. Chem. Ind. 15-3-06, 
p. 213). 

Natural solid fuels may be classified in 
the following order: Wood, peat, lignite, 
bituminous coal; semi-anthracite and an- 
thracite; while petroleum and its by- 
products stand as the representatives of 
liquid fuels; and coal-gas, coke, peat-coke 
and briquette fuels represent the artificial 
derivatives of the above natural fuels. 

All naturally occurring solid fuels are 
held to be modifications of wood and woody 
fibre; absence of air, heat, and pressure 
being the agencies which bring about decay 
and fossilization of the vegetable matter. 

Geologists assert that anthracite is the 
oldest. of the natural solid fuels. Cellulose, 
the chief constituent of wood and woody 
fibre, is represented by the formula— 
C. H,, Os, and contains forty-four per cent 
only of carbon; while anthracite contains 
ninety per cent. The process of conver- 
sion of wood into coal is thus accompanied 
by a gradual escape of a portion of the oxy- 
gen and hydrogen, which make up fifty-six 
per cent of the weight of cellulose, and a 
gradual increase in the density and hard- 
ness of the product of this change. Lig- 
nite, soft or bituminous coal, and hard or 
steam coal, are the successive stages in the 
conversion of wood into anthracite. Peat 
is a similar product from plant life which 
grows in bogs, of less age and therefore of 
less fossilized character than coal. In 
peat, the percentage of volatile matter 
which is given off on heating is often as 
high as sixty-five per cent, and the solid 
carbon is thus less than one-third of the 
total weight of the peat. Time, heat, and 
pressure would no doubt convert peat into 
a fuel resembling coal. 

Petroleum and natural gas are fuels 
that have been produced by another series 
of changes in the strata of the earth’s 
crust; but limits of space will not permit 
of any discussion of the various theories 
relating to the formation of these products. 


Wood—Although wood is not used to 
any great extent as a fuel in countries 
with extensive and available supplies of 
coal; yet as the original material from 
which our coal supplies have been derived 
by natural processes, its composition and 
characteristics deserve some mention here. 
Wood in its natural state is composed of 
thickened plant cells, which on microscopic 
examination reveal three constituents: the 
woody fibre or cellulose; the sap, and 
the mineral salts taken up from the soil. 

The sap consists chiefly of water, with 
the organic salts, required for nourishment 
of the tree or plant, in solution. In fresh- 
lv felled timber the water present in the 
sap may amount to forty-five per cent of 
the total weight of the wood ; by air-drying 
this can be reduced to from ten per cent to 
twenty per cent according to the nature of 
the wood and density of ite fibres. The 
woody fibre contains from forty to forty- 
four per cent of carbon, and is the real 
heat-producing element of wood. Owing 
to the large amount of hydrogen and oxy- 
gen present in the molecular proportions 
of aqueous vapor, in cellulose (Ce Hio 
Q,) the thermal value of wood as a fuel 
is not high. Direct tests have shown that 
one pound of air-dried wood on the aver- 
age will only evaporate 4.5 pounds of 
water. Owing to the low percentage 
(under one per cent) of mineral matter 
present in wood, however, after dry dis- 
tillation has removed the water and other 
volatile constituents it is one of the purest 
forms of carbon, and wood charcoal, as 
the product is called, has an evaporative 
efficiency more than double that of the 
wood—from which it is derived. The cost 
is, however, prohibitive of its use as a fuel 
on a large scale. 

Peat—Peat is formed from plants and 
shrubs which find their habitat in swampy 
districts, under conditions which produce 
decay, in the absence of oxygen or air, 1.€., 
under water. 

Owing to the peculiar conditions under 
which peat is formed, the amount of water 
and ash which it contains is always high, 
and these two constituents on an average 
amount to more than three-fourths of its 
composition by weight. The following are 


approximate analyses of typical samples 
of peat: 


Irish Peat. English Peat. 

Air-Dried. Air-Dried. 

Per Cent. Per Cent. 
Moisture ...... 21.60 20.36 
yo) | Wee ae 2.90 ) 1.30 
Coke. ...... ae 27.90 |On dry 85.00 \ Ondry 
Volatile matter. 72.10 sample 65.00 sample 
Fixed carbon.. 25.00 J 33.70 


Air-dried peat still retains from twenty 
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per cent to thirty per cent of water, and on 
this-account its value as a fuel is very low. 
By mechanical and chemical treatment 
this water can be reduced to from ten per 
cent to fifteen per cent, and peat in this 
state then becomes a fuel comparable in 
appearance and evaporative value to bitu- 
minous fuel—though still high in ash. 

It is probable that as the coal fields of 
this and other countries become exhausted, 
the immense reserves of peat which exist 
in nearly all countries will be drawn upon, 
and that by modifications of processes now 
in use, supplies of peat-coke and peat-fuel 
will be made available for industrial and 
household use. 

Tignite or Brown Coal—This .is a 
natural fuel intermediate between peat and 
bituminous coal in age and appearance. 

Lignite is formed by the gradual decay 
of shrubs and trees under conditions which 
have excluded air and oxidation, but have 
differed materially from those which have 
obtained in the formation of peat. The 
percentage of water present in freshly 
won lignite is, however, high—varying 
from forty per cent to fifty per cent— 
and even after air-drying, twenty per cent 
of water is still present in the fuel. The 
ash contents vary from five per cent to 
ten per cent—while the carbon present 
ranges from seventy per cent to eighty per 
cent. Though lignite is not used to any 
great extent as a fuel in this country, its 
evaporative value is fairly high. When 
the deposits of lignite lie close to the works 
where they can be used, and the cost of 
cutting and transport are low, this fuel 
can compete in price and efficiency witn 
the more generally used bituminous coal, 
and there are many works in Germany 
using lignite alone for steam-raising pur- 
poses. 

Bituminous Coal—This is the type of 
coal employed most generally on land for 
firing boilers, since it is much cheaper 
than the anthracite and semi-anthracite 
fuels, and when burned under scientific 
conditions, can be used so as to produce 
high efficiency and little smoke. The fol- 
lowing are analyses! of a typical bitu- 
minous fuel from the Lancashire district ; 
but all fuels containing over twenty per 
cent of volatile matter come under this 
classification. 

APPROXIMATE ANALYSIS. 


Volatile matter .. 29.10 per cent 
Fixed carbon.... 58.04 “ ) 70.90 per cent 
PSN, wet ate ease 12.86 ‘ f coke 


ELECTRICAL REVIEW 


ELEMENTARY ANALYSIS. 


Per Cent. 

Carbon ......ssossssssesesso 72.60 
Hydrogen .....sssesosssasso 4.79 
OXYVEEN ocase eae ee ae ees 7.28 
Sulphur 2 ences cedaas deta 1.64 
Nitrogen 2 heck dois ee ea Be 0.71 
AGN ooo wetness eterna ances 12.86 

99.88 


The calculated calorific value of this - 


fuel was in round numbers 7,000 pounds 
centigrade thermal units, equivalent to 
12,600 British thermal units. It is in- 
teresting to note that it contained 3.89 
per cent of hydrogen over. and above that 
required to combine with the 7.28 per cent 
of free oxygen present in the coal; while 
14.56 per cent of the carbon was present 
in some form which yielded volatile hydro- 
carbons on heating. Although much has 
been written upon the subject of coal, the 
exact constitution and state of the various 
chemical elements before heating is still 
unknown; and it is an undecided point as 
to whether the oxygen and hydrogen and 
volatile portions of the carbon, are present 
in coal in the free or combined state. 

Approximate analyses of other bitu- 
minous fuels, with their calculated calor- 
ific values in pound-centigrade units, are 
given below: 


i Calcul 
No. Ash. ae Coke. Calorie. 
alue. 
Per Cent. PerCent, Per Cent. 

1.. 12.45 27.90 72.10 7,565 
V A 13.80 31.00 69.00 7,347 
3.. 6.20 33.30 66.70 8,041 
4.. 7.15 34.00 66.00 7,764 
5.. 6.50 36.50 63.50 7,103 


All the above tests were made on samples 
dried at 230 degrees Fahrenheit, and the 
low percentages of ash contained in 
samples Nos 3, 4 and 5 were due to these 
being washed slacks of exceptional cleanli- 
ness. When the percentage of volatile 
matter, yielded by a fuel on heating, rises 
above thirty-five per cent, the fuel is ex- 
ceedingly difficult to burn without smoke 
production. The percentage of volatile 
matter given off by a fuel, is in reality a 
measure of the’ difficulty of burning it 
under the boilers, with perfect combustion 
of its component parts. Bituminous coals 
containing over thirty-six per cent of vola- 
tile matter are known as “cannel” coals, 
and are used chiefly for gas-making pur- 
poses. All bituminous fuels require care- 
ful management and large brick-lined 
combustion chambers, if they are to be 
burned without smoke. 

The length of flame produced by bitu- 
minous coals depends upon the percentage 
of volatile matter, and this in its turn 
depends upon the amount of hydrogen 
they contain, over and above that required 
to form water with the oxygen present in 
the coal. 
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This surplus hydrogen combines with 
the carbon to form Methane (CH,) 
Ethylene (C,H,) and Acetylene (C, 
H,), three hydro-carbon gases which yield 
carbon dioxide and aqueous vapor when 
burned under perfect conditions of com- 
bustion. When the air supply or the tem- 
perature is insufficient, partial oxidation 
only occurs, and portion of the carbon of 
these gases separates in the form of soot. 
The percentage of surplus hydrogen, is, 
therefore, another measure of the difficulty 
of burning bituminous fuel. This dif- 
ficulty increases with the ease and rapid- 
ity with which these hydro-carbon gases 
are evolved by the fuel, on heating. 

Nearly all bituminous fuels contain sul- 


_ phur in the form of iron sulphide (FeS,) 


as an impurity. The percentage of iron 
sulphide or ‘“‘brasses,” varies greatly in 
different classes of this fuel. On heating, 
half of the sulphur is liberated and burns 
with evolution of heat to form sulphurous 
acid gas (SO,), which sooner or later con- 
denses in the form of sulphuric acid 
(H,SO,). It is this compound and not 
the carbon or soot, which produces the 
larger part of this destruction of vegeta- 
tation and of buildings in the neighbor- 
hood of industrial districts and of large 


cities. Recent calculations’ have been 
made to show that in London over 500,000 
tons of sulphuric acid are produced annu- 
ally by the sulphur impurity contained in 
the coal burned in the metropolitan area. 
A similar calculation for the coal burned 
annually in the whole of the United King- 
dom gives 5,000,000 to 7,500,000 tons of 
acid. The use of lime has been advised for 
fixation of this sulphur in the form of cal- 
cium sulphate in the ash of the fuel, but a 
far more certain and safer method would 
be to pass the products of combustion 
through scrubbing towers filled with flints. 
The sulphur contained in the exit gas 
could then be recovered in the form of 
a valuable by-product, namely, hyposul- 
phite of lime or soda. As already stated 
it is the sulphur and not the more visible 
soot and smoke which is the chief cause 
of the damage effected by smoke. The car- 
bon blackens, but the sulphur corrodes 
metal, destroys brick and stone and kills 
vegetation. Any practical method which 
would remove the sulphur from coal, or 
its products from the waste gases, de- 
serves, therefore, most careful considera- 
tion by steam-users. Until such method 
has been generally adopted the sulphur 
contents of coal ought always to be kept 
as low as possible by careful picking of 
the fuel and removal of the veins of 
pyrites or “coal brasses.” In large pur- 
chases of fuel by contract a clause ought 
to be added with respect to the amount of 
this impuritv—and no coal should be ac- 
cepted containing over one per cent of 
sulphur. 
(Chapter I to be concluded.) 


'Dr. Rideal. at London Smoke Abatement Conference, 
December, 1905. 
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The Sao Paulo Tramway, Light and Power Company. 


By F. M. Felker, Electrical, Engineer, General Electric Company. 


Power Company was formed under 

the laws of the Province of Ontario. 
Canada, for handling a concession cover- 
ing electric lighting, power distribution 
and street railway operation in the city 
of Sao Paulo, the capital of the state of 
that name in southern Brazil. The in- 
stallation of this company is representative 
of the difficulties of engineering work 
prosecuted under the peculiar local con- 
ditions existing on the southern conti- 
nent. 

At the time of the development a care- 
ful consideration of the lccal conditions 
was made, and inasmuch as fuel was very 
high, a thorough examination of the pos- 
sibilities of water power was conducted. 
This examination extended over a period 
of two months, during the season of least 
rain, and as a result the locally famous 
Cachoeira do Inferno (Rapids of Hell) 
were decided upon as offering the desired 
conditions for power development. As 
the distance was only twenty-three miles 
from Sao Paulo, and no other available 
power existed within transmission limits, 
the location was favorable noi only from en 
engineering but from a commercial stand- 
point. 

The city of Sao Paulo is well built and 
well arranged, and is located upon a 
plateau 2,500 feet above the sea and about 
forty-five miles from its seaport, Santos, 
Brazil. It has a population of about 275,- 
000, and is steadily growing. The business 
of the city is dependent upon the ship- 
ments of coffee, and it acts as a sort of 
clearing-house and supply depot for the 
annual export of 10,000,000 bags, holding 
132 pounds each. The tributary country of 
Sao Paulo produces sugar, cotton and 
other products of the soil in abundance. 
while cotton, flour and woolen mills, with 
factories for the manufacture of hats. 
shoes, bricks, coffee and sugar bags are 
plentiful. | 

In a general way, then, the foregoing 
.were basic conditions upon which was 
founded an investment of $6,000,000, 
which covered complete street railway 
and lighting and power systems, together 
with a water-power and distribution plant. 

The “Rapids of Hell” previously men- 
tioned are situated where the river Tiete 
flows through the village of Parnahyba. 
twenty-three miles from Sao Paulo. This 
river drains a watershed of 2,700 square 
miles, having an annual precipitation, as 
shown by well-kept government records, of 
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an average of fifty-nine inches of rain on 
forty-five per cent of its area, and 130 
inches on its remaining fifty-five per cent. 
Periods of drought are unknown, and the 
months of minimum rain show two inches 
of precipitation. Inasmuch as the entire 
basin is overlaid with heavy vegetation, 
the supply of water is excellent. The 
gauging of the stream, verified by actual 
measurements over the finished weir of the 
dam, shows that, allowing a shrinkage cf 
forty per cent in the estimated lowest pos- 
sible water, there will still remain a sui- 
ficient quantity of water te generate 20,000) 
horse-power for each twelve hours during 
the period of ieast water. 

In developing this water power two 
dams were constructed, known respectively 
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77.4 feet, or a working head of seventy- 
five feet on the turbines. 

The main dam (No. 1) is 860 feet long. 
with a spillway of 462 feet. In building 
this dam the river was shifted twice in 
seventy-eight days; 2,000 feet of coffer 
dams were built to hold back a head vary- 
ing from three to eighteen feet, and 9,009 
cubic yards of masonry were put in place 
during this time. 

Foundations for the dam were all solid 
granite ledge, proved by exploration drills, 
Foundations were trenched to receive the 
dam, which varied in height above the 
foundations from forty to seventy-three 
feet, with a width on the base line cf 
thirty-six feet. The exposed faces of the 
dam are granite Ashlar, cut to one-inch 


THE Sao PAULO TRAMWAY, LIGHT AND POWER COMPANY—MOVING HEAVY ELECTRICAL Ma-- 
CHINERY BY STEAM POWER AND PORTABLE TRACK. 


as Dam No. 1 and Dam No. 2. Dam No. 
1 is located across the head of the rapids, 
and creates a pond up river approximately 
eight miles long, and having a width aver- 
aging 1,000 feet. The water is conducted 
down stream for a distance of 2,300 feet 
through the main pipeline, twelve feet in 
diameter, to the secondary reservoir above 
dam No. 2. From dam No. 2 the water 
is conveyed to the power-house through a 
set of four steel pipes, each eight feet in 
diameter for the generators, and thirty- 
inch pipes for exciters. Dam No. 1 raises 
the original level of the water thirty-nine 
feet. The fall in the river from below dam 
No. 1 to the tail-race at the power-house 
is 38.4 feet, making a total static head of 


joints. The interior is filled with heavy 
granite backing set in concrete. 

The main pipe-line starts at dam No. 1. 
at a point twenty-four feet below the level 
of the crest of the dam. The pipe is twelve 
feet in diameter, is of thrce-eighths-inch 
boiler steel, and is 2,300 feet long. It is 
supported everv twelve feet in its length by 
steel saddles, resting on stone pedestals. 
The pipe is straight in alignment, and is 
provided with three expansion joints which 
divide the pipe into four sections of 575 
feet each. 

The water from the pipe-line is dis- 
charged into an open reservoir, the reser- 
voir being made by building dam No. 2 
across a ravine. The object of this reset- 


September 8, 1906 


voir is to form a cushion for the elimina- 
tion of impacts in the main pipe-line, due 
to changes in velocity, and also to provide 
a quick water column for the secondary 
_ feeders to the turbines proper. The use 
of this method of eliminating the disasters 
commonly found in attempts to obtain 
first-class regulation where long pipe-lines 
are in use is believed by the designing en- 
gineer to be original. Original or other- 
wise, the results have been most satisfac- 
tory, and turbines operating 2,500 feet 
away from the impounding dam are being 
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regulated with a variation of one and one- 
half per cent from normal, upon a circuit 
carrying only a street railway load, and 
subject to excessive variations in current. 
owing to heavy and frequently occurring 
grades in the track. 

The power-house is a firenroof building 
of steel, brick and concrete construction. 
Dividing walls are built of concrete with 
concrete floors, and the building has a 
tile roof. The complete electrical appa- 
ratus was furnished by the Genera] Elec- 
tric Company, and consists of four 1,000- 
kilowatt, sixty-cvcle generators and one 
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2,000-kilowatt generator; twelve 333-kilo- 
watt air-blast transformers, arranged in 


four banks of three each, stepping up from 


2,300 to 25,000 volts and three 666-kilo- 
watt transformers; three blowers and two 
100-kilowatt. exciters, with switchboard 
for the control of this apparatus. The 
switchboard is arranged with duplicate 
bus-bar system for both high and low 
tension, and is so arranged that any one of 
four transmission lines can be thrown in 
or out of service, with division of load for 
lighting and railway work. The water- 


wheels are controlled by Lombard gov- 
ernors, and the general operating con- 
ditions have proven very satisfactory. 
The main station equipment has re- 
cently been increased by a sixth generator 
of 2,000 kilowatts capacity built by the 
General Electric Company. Additional 
transformer capacity has also been neces- 
sary, all the new apparatus including the 
switchboard panels being of the same 
American manufacture. 

The power is transmitted twenty-three 
miles to Sao Paulo over the companys 
own right-of-way. Duplicate pole-lines 
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have been erected, the two lines being 
separated about thirty feet. On each pole 
are two sets of three-phase transmission 
lines, consisting of three No. 0 copper 
wires. The right-of-way is cleared to 
about thirty feet each side of the pole-line. 

At the substations the equipment in- 
cludes twelve 22,000/2,200-volt, 333-kilo- 
watt step-down transformers; two 500- 
kilowatt railway generators, driven by 700- 
horse-power induction motors, and two 
500-kilowatt railway generators driven by 
700-horse-power synchronous motors. 


BRAZIL. 


There is also a booster, compressed-air out- 
fit and large feeder switchboard, as well 
as the main controlling boards for the 
apparatus outlined above. 

The transportation problems in connec- 
tion with the hydraulic development were 
quite serious at the start. It was neces- 
sary to build an entirely new road from 


_the railroad to the power-house site, and 


the first examples of transportation by local 
methods were very discouraging. The only 
vehicles were carts hauled bv oxen, with 
solid wooden wheels, rigidly fastened to 
the axle, the axle turning in wooden bear- 
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ings. The natives naively claimed that 
the oxen would not pull these carts if they 
were greased, as the noise made by the 
axle turning was absolutely necessary to 
urge the animals to their task. They 
stated also that the. friction was an ad- 
vantage, as it acted as a brake going down- 
hill, but said nothing about going up-hill. 

In regard to the load that the oxen were 
capable of pulling, for example, it required 
ten oxen to haul one pole (weighing 1,500 
pounds), and the first mules which were 
employed took four to six barrels of cement 
on two-wheel carts. 

Steps were immediately taken to im- 
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port some American wagons, and a lot of 
wild mules were purchased and broken on 
the ground. After two months of modern 
methods, they were able to haul with six 
mules twenty-four barrels of cement, mak- 
ing the trip in one-half the time that was 
required previously with the natives. 
The transformers weighed five tons 
each, and in order to draw these over the 
local roads it was necessary to use a truck 
with twelve-inch tires, and special frame 
or cradle to carry the transformers, swing- 
ing on steel cables, so that they could not 
tip over. Fourteen_mules were required 
for each. wagon, ‘and one round trip was 
made in one and one-half days. It was 
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found that five tons was the limit of load 
with wagons, and some other scheme had 
to be devised for hauling the remainder of 
the electrical machinery, which was in 
pieces weighting ten tons or more. An at- 
tempt was made with the first piece, weigh- 
ing ten tons, to haul it over in a wagon, 
and the trip took three weeks, because for 
the entire distance it was necessary to pull 
the wagon along with heavy block and 
tackle, and slow-moving animal power. 
For transportation of the heavy ma- 
terial, a number of small cars were made, 
and a 1,500-foot section of track was ar- 
ranged to be laid without spikes. One of 
these cars carried a small hoisting engine, 
which was run ahead to the end of the 
1,500 feet of track, and the cars loaded 
with machinery were drawn up to the en- 
gine. While the machinery was being 
pulled ahead, men and teams tore up the 
track back of the cars and carried it ahead, 


laving it as rapidly as possible, so that as 
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soon as the last car had been pulled un to 
the engine the track ahead was again ready 
for operation. By this means seventy- 
five tons were hauled seven miles in 


twenty-eight days, while it required three | 


weeks to haul ten tons the same distance 
by wagon. 

Many difficulties similar to the forego- 
ing are of course always incident to the 
establishment of modern machinery in the 
newer countries, and other difficulties were 
met with in the work even in this more ad- 
vanced community. It was found imprac- 
ticable, for instance, to let contracts for 
the work owing: to the absence of reliable 
contractors. Accordingly, the entire plant 
was built by “dav-work,” and the construc- 
tion plant, and organization therefor, were 
shipped from North America. This in- 
cluded seven good American foremen, 
twelve derricks, three pumps, one aerial 
cable-way, one rock crusher, eight steam 
engines, one air-compressor plant, five 


The Telephone Situation in 


ITHIN the past few years there 
have been developed in the city 
of Chicago conditions respecting 

the telephone service rendered by the 
Chicago Telephone Company which are 
both complicated and unusual, and in 
order to understand them it is necessary 
to go back to the early history of the 
company and its development. 

During a number of years previous to 
1889 two companies had operated ex- 
changes in the city, and the large majority 
of users found it necessary to pay for the 
service of both. ‘The properties were 
finally united, and in 1889 an ordinance 
was passed granting the Chicago Tele- 
phone Company for twenty years the 
right to operate in the city, which then 
embraced an area of thirty-seven square 
miles, the company undertaking to pay 
to the city, three per cent of its gross re- 
celpts from its telephone business done 
within the city for the privileges afforded. 
It also agreed not to increase its “rates 
for telephone service now established” be- 
yond $125 for unlimited service on a busi- 
ness line within a territory known as the 
“Blue Line” and embracing an area a 
little less than half of the city limits as 
they then existed. Bevond this line, $25 
per year per mile was to be charged. As 
this was before the introduction of lone 
distance lines and metallic circuit service 
in Chicago, the rate referred only to the 
grounded single-wire service which was 
then in use. Outside of the Chicago city 
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limits the company operated under fran- 
chises obtained from various towns and 
villages which adjoined Chicago, such as 
the village of Hyde Park; the town of 
Lake, etc., and under these various fran- 
chises the telephone service was developed. 

Late in 1892 the long-distance wires 


from New York were constructed through 


to Chicago, and it was found that service 
rendered over them by means of the 
grounded exchange lines of the Chicago 
company was not satisfactory. To make 
this long-distance service available it was 
necessary to construct special metallic cir- 
cuits and install long-distance instru- 
ments. This was done for long-distance 
service and no other at a rate of $96 per 
annum. Many subscribers had both tele- 
phones; one for local service at $125 and 
one for long-distance service at $96. Later 
on, these and other subscribers desired to 
combine the two services in one set of in- 
struments. Special switchboards were in- 
stalled by the company to make this pos- 
sible, and about July, 1893, a rate of $175 
per annum was made for the combined 
service. The company at the same time 
continued to furnish the grounded line 
exchange telephone service at the $125 
rate. 

Meantime the citv of Chicago had an- 
nexed a number of the surrounding towns 
and villages and had increased in area 
from 37 to 191 square miles. The com- 
pany at the same time extended its ex- 
change boundaries at the $175 rate be- 
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boilers, and all necessary small tools for 
the work. 

Work on this development was com- 
menced in September, 1899, and the plant 
was completed and in operation during the 
same month, two years later. From the 
beginning there has been a healthy growth 
in the adaptation of electric power, and at 
the present time the company operates 
seventy-three electric cars over about 
seventy-five miles of track in Sao Paulo 
and its suburbs. Power is also supplied 
over the same territory to about 36,500 
lights, and nearly 5,000 horse-power is 
used in various manufacturing enterprises. 

The head office of the company is lo- 
cated at Toronto, Canada, the officers be- 
ing: Wm. Mackensie, president; Frederic 
Nichols, vice-president, and J. M. Smith, 
secretary-treasurer. The complete elec- 
trical equipment was furnished and in- 
stalled by the General Flectric Company. 


Chicago. 


yond the old “Blue Line” and gradually 
took in a considerable portion of the terri- 
tory which had been annexed, greatly 
reducing its mileage charges. 

The work of developing the service con- 
tinued, and improvements in the way of 
operating exchange lines and switchboards 
were introduced as rapidly as they became 
available. Indeed, a considerable number 
of the improvements which have since 
become standard and which are now used 
throughout the world were first put into 
use in Chicago. Among them may be 
mentioned the incandescent electric light 
used as a telephone signal. This and 
many of the devices which have made it 
so valuable were the inventions of em- 
ployés of the Chicago Telephone Com- 
pany. Methods for operating party lines 
were also developed and successfully in- 
troduced, and service to residences was 
rendered by means of it at rates which 
were little more than half those the com- 
pany had the right to charge. When 
measured ‘rates were introduced in New 
York and elsewhere this plan of charging 
was introduced by the Chicago company, 
and by means of it large numbers of tele- 
phone users secured all the service required 
at a reduced cost. Still later, the pre- 
payment or nickle-in-the-slot plan was in- 
troduced in which the service is paid for 
at the time rendered. This: plan, origi- 
nally introduced in San Francisco, was 
carefully studied by officials of the 
Chicago company and after a trial in one 
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of the exchange districts was extended 
throughout the entire city. An initial 
guarantee of the minimum amount which 
should be paid to the company was made 
by subscribers to the nickel service who 
paid at the rate of five cents for an ex- 
change call. If the receipts were less than 
the amount per day which had been guar- 
anteed, the subscriber undertook to make 
up the difference. Rates were made with 
guarantees as low as five cents per day for 
ten party-line telephones in residences. 
These were operated at special switch- 
boards under special designations and 
numbers and in no way interfered with 
the general exchange service of other sub- 
scribers. 

The prepayment or nickel service was 
immediately popular and developed more 
rapidly than any other, so that the growth 
of the exchange continued to be rapid, re- 
quiring the erection of fireproof build- 
ings to accommodate the sixteen exchange 
offices now in operation, and the installa- 
tion of relay multiple switchboards of the 
best and most modern type. 

After the introduction of the metallic 
circuit service, the question as to the com- 
pany’s right to charge $175 per annum 
was taken up by the city council, and the 
corporation counsel advised that as long 
as the company continued to provide the 
$125 service it had a right to charge a 

higher price for a different and a better 

service. The same question was brought 
up at another and later date, and a second 
corporation counsel ruled in the same 
manner. 

The company therefore continued to 
give the $175 service as well as the $125 
service and a large number of other classes 
at rates lower than $125 and believed that 
it had a right to do so. The question 
was finally taken into the courts, where a 
different ruling obtained in 1902, and the 
company was enjoined from charging 
more than $125 for its exchange service 
within the ordinance “Blue Line” and the 
mileage as named in the ordinance for 
points beyond it. | 

This suit against the company had been 
started in behalf of a small number of 
plaintiffs. A corporation known as the 
Chicago Telephone Adjustment Company 
was immediately organized by outsiders 
and set about to canvass among sub- 
scribers of the Telephone company to take 
their claims against it for amounts which 
thev had paid the company in excess of 
$125. This Adjustment company en- 
waved the same counsel as represented the 
former case, then under way, and these 
clients were included in the suit as rapidly 
as their interests had been secured by the 
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canvassers of the Adjustment company, 
which company was to receive one-third of 
all sums collected. These clients under 
the injunction paid but $125, and bond 
was given for the balance. The Telephone 
company then, in response to enquiries 
from other subscribers, arranged that they 
might pay at the rate of $125 and give a 
bond to pay the balance if the $175 rate 
was finally upheld. To a number of other 
subscribers who continued to pay $175, 
the company agreed in a letter to repay 
the excess amount if the rate did not hold 
good. The Adjustment company con- 
tinued an active canvass in its endeavor to 
secure the claims of as many subscribers 
as possible. 

Suits also were brought against the 
company by subscribers who at one time 
had paid at the rate of $175 but who had 
not continued to be subscribers. This suit 
was tried out and all of the points in- 
volved in the controversy were taken up in 
it. It had been claimed that the sub- 
scribers were obliged to pay $175 and had 
paid this rate under duress. It was proved 
that the contrary was the case and that 
subscribers, had they so chosen, might 
have continued the $125 service and that 
there was no force or duress on the part 
of the company and that they were not 
forced to take the combined local and 
long-distance service or pay the $175 rate. 
This suit was decided in favor of the com- 
pany, it being stated that as the subscriber 
had voluntarily entered into the contract 
and at the time of taking it had not ob- 
jected to it or taken it into court, he had 
no claim for repayment, but must abide 
by the terms of the contract which he had 
executed. 

In 1905 the city of Chicago, through 
its corporation counsel, who did not agree 
with the former corporation counscls, be- 
gan another suit against the company: 
first, to oblige it to charge only the $125 
1889 ordinance rate for its exchange 
service, and second, to oblige the com- 
pany to pay three per cent of its 
gross receipts from its telephone busi- 
ness throughout the entire present city 
limits of Chicago, and, although it 
was shown that the $125 service had 
alwavs been continued by the company 
and was used by several thousand sub- 
scribers at the time the suit was brought, 
and, although it was shown that the com- 
pany with the concurrence of the city 
had continued to furnish service and oper- 
ate in the annexed territory under its 
various ordinances, in the village of Hvde 
Park; the town of Lake; the town of Jef- 
ferson, etc., the Supreme Court of Illinois 
decided in favor of the city on both 
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counts. The final trial and decision has 


not yet been had, but the company has 
paid to the city on account, without prej- 
udice, the amount of the compensation 
claimed and has proceeded to charge for 
the combined exchange and long-distance 
service facilities at the rate of $125 in- 
stead of $175, which had been the rate 
since 1893. The Court’s decision aston- 
ished lawyers, for it substituted the Court’s 
opinion as to the meaning of the ordi- 
nance in place of the meaning openly 
acted upon for over ten years by the city 
and the company between whom the or- 
dinance is a contract. l 

The suit in behalf of clients of the Ad- 
justment company and others who sought 
to have the company repay all amounts 
received in excess of $125 was still con- 
tinued. 

Outside of the complainants in this 
suit, certain subscribers had paid at the 
$125 rate and given bond for any excess. 
Some others had received. the letter from 
the company agreeing that it would pay 
back if the higher rate did not prevail, 
and a large number, indeed the majority 
of all users of this class, had continued 
to pay at the $175 rate. 

It was finally decided by the company 
that it would pay back in full to all sub- 
scribers any amounts received from them 
in excess of $125, back to the date on 
which it had first been enjoined from 
charging at a higher rate. This was in 
January, 1902, and subscribers are now 
being paid in accordance with this ar- 
rangement as rapidly as their claims are 
received. 

Meantime, as the exchange continued to 
grow at an ever-increasing rate, and the 
number of telephones increased so rapidly 
as to require the expenditures of greater 
sums each year for plant, it was con- 
sidered advisable to take up with the city 
the matter of an extension of the com- 
pany’s ordinance granted it in 1889 and 
which expired in January, 1909, and ne- 
gotiations were entered into with the com- 
mittee of the common council and are 
still under way. 

In these the company has submitted the 
fullest explanation of its affairs and in- 
vited the closest scrutiny into its rates 
and methods. It has been shown that the 
stock of the company has not been 
“watered” but for every dollar of stock a 
like amount has been invested in its plant, 
which has been well built and maintained 
and represents the best developments in 
telephone engineering and operation. It 
has been found that about ninety per cent 
of all subscribers are paving for service 
upon some one of the many forms of meas- 
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ured rates now offered and that out of 
more than 116,000 telephones only about 
8,000 are the so-called flat-rate-business 
telephones. It has been shown that a very 
much lower rate of measured rates, par- 
ticularly for the small users, can be of- 
fered if subscribers of all classes pay for 
the amount of service rendered to them 
and that a continuance of a flat rate for 
a few will necessarily require the main- 
tenance of a higher measured rate for the 
many. The company’s proposal, therefore, 
has been to charge for its exchange serv- 
ice at measured rates. This would bring 
about not only a great improvement in 
the service, doing away with the ten-party 
lines which have tremendously increased 
because of their low cost and changing the 
service of these to four-party lines for 
residences and two-party lines for busi- 
ness places, but it also would lead to a 
very great growth in the exchange which 
would increase the value of the service 
to all subscribers. The proposal also has 
been to include the entire city limits in 
the exchange area, thus including within 
one zone and upon one basis of rates a 
larger area than any exchange in the 
world and at lower rates. The proposal 
has been also to continue the operation 
of neighborhood exchanges in outlying 
portions of the city where very low flat 
rates are charged for the comparatively 


small number of telephones required by. 


these various communities, and to charge 
a toll rate of five cents from these neigh- 
horhood exchanges to any other telephones 
within the city limits outside of their 
own districts. 

In the course of negotiations public 
hearings were called at which many 
patrons of the company appeared, and the 
general evidence was overwhelmingly to 
tne effect that a good service was being 
rendered by the company; that lower rates 
and extended service would be desirable 
and that a comprehensive service rendered 
at fair rates by one company would be 
best for the community. 

At other hearings, representations were 
made in behalf of the Manufacturers’ As- 
sociation, one of the associations of 
manufacturers and business men of the 
city, that this association proposed to go 
into the telephone business and ask for a 
franchise. A considerable number of the 
members of this association protested 
against the use of its name in this con- 
nection, and the proposal was later modi- 
fied to the statement that some members 
of the Manufacturers’ Association in- 
‘tended to form a company and apply for 
a franchise. 

Another company proposed to operate 
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telephones at a lower scale of rates than 
had been proposed by any other and then 
in five years to give the entire plant to 


the city without any recourse. At one’ 


meeting of the committee no less than 
five separate propositions of various kinds 
were made by people desiring telephone 
franchises. The general expression of 
telephone users, however, has continued to 
be that one comprehensive service at low 
rates, fitted to all classes of users, was 
much to be desired, and that the extensive 
operation of two or more companies would 
greatly add to the public’s expense and to 
the confusion of the service. The situa- 
tion to-day is, therefore, that the company 
is paying to all subscribers upon request 
any sums which they have paid in excess 
of the ordinance rate back to January, 
1902, and continues to defend the suits 
against it by subscribers who do not wish 
to settle on that basis, and it is proceeding 
in its negotiations with the city council 
in the matter of an extension of its or- 
dinance. 

Some $16,000,000 have been expended 
by the company in its plant and the ex- 
tension of business in Chicago and sur- 
rounding counties. About one-half of 
this has been paid by Chicago stock- 
holders. A majority of the directors of 
the company are Chicago men who have 
been and are identified with the best in- 
terests of the city. They have authorized 
the extension of the service to meet, as 
satisfactorily as possible, the requirements 
of the public. Extension of exchange 
boundaries and reductions in rates have 
been made from time to time as the de- 
velopment of the various classes of serv- 
ice has warranted. 

Without waiting for further action in 
the matter of its application for an ex- 
tension of the ordinance, the company has 
just made a substantial reduction in ex- 
change rates, affecting measured rates, 
private branch exchanges, extension tele- 
phones, ten-party lines and others, and 
in connection with its ordinance exten- 
sion has offered very many more reduc- 
tions which will affect not less than ninety 
per cent of all telephone users in the city. 

The management of the company has 
believed in Chicago and believes that its 
endeavors to provide a first-class telephone 
system and service will meet with the fair 
and just consideration of the city’s council 
and its executive officers. At the very low 
rates proposed by the company, Chicago 
should be not the second but should again 
lead all cities in the world in the number 
of telephones. It is evident that the best 
interests of the greatest number of people 
will be served by meeting the Chicago 
telephone situation with a square deal. 
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The, Liberal Education.: 

If it be held that one must needs have 
the so-called liberal education in order to 
be well rounded, it is pertinent first to 
determine whether roundness is what is 
really wanted and the fitness of the subject 
to the end. We don’t build walls of round 
stones. We hew them square—some are 
better rough hewn and others are better 
when polished. It is not well to attempt 
to take all the corners off humanity. They 
should be left on to dent something. 

When it is observed that in our modern 
universities which offer to students wide 
ranges of educational courses, less than 
one-quarter follow classical pursuits when 
left to free choice and that over threc- 
quarters elect professional and industrial 
education, there is good reason to believe 
that this is about the proportion in which 
minds are fitted to receive benefit from 
the acquirement of the respective classes of 
knowledge and training. I therefore main- 
tain that instead of decadence in the 
humanities they are elevated by this 
natural selection because their representa- 
tives become only those whose minds are 
fitted to take such education and who will 
therefore conspicuously represent the best 
possibilities of classical training applicd to 
those to whom it is adapted. 

In addition to the several agreeable and 
desirable attributes of classical training, 
its fundamental benefit comes through the 
melting down and recasting of thought, 
which to some minds is a stimulating and 
cultivating process. There are other proc- 


esses of like kind and quality that are 
adapted to other minds, notably the melt- 
ing down-of the laws of nature and recast- 
ing them as applied science. Another 
cultivating and most useful process, too 
little practised, is the melting down of 
one’s own thoughts and so recasting them 
that they can be understood. 

We have heard too much about knowl- 
edge for its own sake versus knowledge for 
use. All knowledge is for use. All edu- 
cation is for action. The engincer uses 
mechanics and thermodynamics in a cer- 
tain direct way. The architect uses art 
and constructive knowledge in a similar 
way. The lawyer uses his knowledge in 
a less material way. The classical or 
philosophical man uses his acquirements 
in a different way, but if he does not use 
them they are useless. The older I grow 
the more I think there is no such thing as 
liberal education, liberal arts, or liberal 
anything, as distinct from specialized 
departments of knowledge. As to the 
so-called specialized courses, these are only 
names. They are no more special than 
the humanities. Some are scarcely so 
highly specialized. All education is 
liberal or all is technical, according to our 
definitions, but all is for use. 


-1 Excel pt from an address delivered by Walter C. Kerr 
before the graduating class of Staten Island Academy. 
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Apparatus for Automatically Con- 
necting iu Parallel Polyphase 
Machinery. 


An apparatus for automatically throw- 
ing in parallel polyphase alternating-cur- 
rent machinery is described here by Dr. 
Gustav Benischke. The author discusses 
first the conditions which must obtain in 
order to carry out this operation success- 
fully and shows how advantage may be 
taken of the conditions existing at the 
moment of synchronism of the two or more 
machines to be coupled together. The 
device consists of three parts—a synchron- 
izer or apparatus which comes into action 
at the moment of synchronism; a time 
relay operated by the former, but which 
closes an auxiliary circuit only when the 
conditions of synchronism last for a cer- 
tain definite period; and an electromag- 
netic switch operated, in turn, by the time 
relay, which is actuated whenever the 
latter is closed and which connects the 
machines together. The synchronizing 
apparatus is an electromagnetic device 
actuated by two or three windings, depend- 
ing upon whether the system is a two or 
three-phase one. When these windings act 
together a switch is closed, bringing into 
play the time relay. If the period of 
closure lasts long enough, the time relay 
closes the circuit of the electromagnetic 
switch and thus throws the machines in 
parallel. The device employed for this 
is illustrated and described, and the theo- 
retical conditions are considered somewhat 
in detail. It is pointed out that these 
devices may be combined. For example. 
the synchronizing apparatus and the time 
relay may be made as one instrument.— 
Translated and abstracted from Elektro- 
technik und Maschinenbau 


(Vienna), 
July 22. 
á < 
Regenerative Control and the Bow 
Collector. 


Certain unfortunate accidents occurring 
on British trolley lines have led G. Hoogh- 
winkel to call attention to certain pro- 
tective features which he thinks are in- 
herent in the so-called regenerative sys- 
tem of control and in the bow or sliding 
bar collector. The regenerative control 
system makes automatic and sure braking 
possible, and since it is employed with 
shunt motors, constant and fixed speeds 
for every position of the controller are ob- 
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tained. As early as 1896 the author used 
these motors is the town of Essen, Ger- 
many, but, as copper brushes were em- 
ployed, sparking occurred, causing the 
throwing out of the system. This trouble 
may be avoided by employing auxiliary 
poles and carbon brushes. Experience 
with such systems of control in rolling 
mills, where the service is equally severe, 
indicates that it would be entirely suc- 
cessful if applied to railway work. With 
respect to the bow collector, the advan- 
tages claimed are the impossibility of its 
flying off the wire, the little attention re- 
quired, and the possibility of reducing the 
number of switches and pull-off wires on 
curves. This collector has been employed 
by the Sheerness electric tramways, where 
it has been most successful. Some trouble 
was encountered at first due to the break- 
ing of the cast-iron standards which had, 
by mistake, been substituted for steel. 
Replacing these with steel did away with 
the trouble. During the whole of the time 
these tramways have been in operation 
(over three years) no repairs have been 
necessary to the overhead equipment, be- 
vond renewals of section insulators and 
about half a dozen span wires. The trol- 
ley wires are still in very good condition. 
The bow is of aluminum and runs about 
5,000 miles. It costs about $1.60 to renew 
it, neglecting the value of the scrap, which 
is about sixty cents. It weighs about eight 
pounds. The author suggests that the 
substitution of this collector for the trol- 
ley, which does away with a good deal of 
the ugly overhead equipment at switches 
and curves, may prolong the use of the 
overhead system in cities. He is con- 
vineed that the trolley wire will last longer 
when this collector is used than when the 
wheel is employed.—Abstracted from the 


Tramway and Railway World (London), 
August 9. 
< 


Charging Storage Batteries when 
Employed as a Reservoir 
of Energy. 


The advantages of storage batteries 
emploved as a reservoir of energy are dis- 
cussed here by M. F. Loppé, and the 
conditions which must be met for success- 
ful charging and discharging without 
excessive loss of energy. The main trouble 
is due to the wide variation in voltage 


of the batteries according to the condition 
of the charge. In order that the voltage 
of the batteries may be equal to that of 
the system during discharge, it is necessary 
that the voltage at which they are charged 
be considerably greater. To accomplish 
this either a booster may be employed, or 
the battery may be cut into sections, which 
are charged independently or in parallel. 
Several possibilities are open here. The 
battery may be cut into two equal sections 
connected in parallel and charged in series 
with a rheostat, in which case the loss is 
considerable. Or it may be cut into three 
sections, charged one section in series with 
the other two in parallel, or any other 
grouping desired. Or a third plan, now 
employed by Herr Micka, in Germany, 
who uses a peculiar arrangement, may be 
adopted. If the voltage to be delivered 
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additional cells having one-half the ca- 


pacity of the former. During charge each 
set of batteries is connected in series across 
the line, the current being regulated by 
rheostats. During discharge the smaller 
set of batteries is divided into two equal 
parts, which are connected in parallel 
ìn series with the larger set. In this way 
all batteries charge and discharge simi- 
larly.—Translatewt and, abstracted from 


D’Industrie Electrique (Paris), August 
10. 


< 


Electrical Cutting of Steel I-Beams 
and Girders. 


The fire at San Francisco, Cal., follow- 
ing the earthquake of April 18, has left 
some difficult problems to be solved in the 
clearing away of débris for new buildings. 
One of the most serious of these is the 
removing of the tangled mass of structural 
steel. It occurred to R. E. Frickey that 
the electric are might be employed here 
to advantage, and he has carried out at 
the University of California some experi- 
ments to determine the possibilities of 
this use of the arc. As a result of exten- 
sive experiments an electrode has been 
evolved which has proved successful. By 
means of this electrode a fifteen-inch. 
I-beam was cut in two in twenty minutes. 
To make a corresponding cut with a hack 
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saw would require several hours. For the 
best and most economical results a current 
of about 250 amperes at from 90 to 100 
volts is required, although a lower voltage 
would be more economical. Since the 
counter-electromotive force of the arc is 
about forty volts, any potential but slightly 
greater than that would not give a current 
sufficiently constant, as slight variations in 
the length of the are would produce very 
serious changes in the current value. A 
considerable resistance is employed when 
the higher voltage is used, which maintains 
the current constant and does away with 
the difficulty of starting. A further advan- 
tage is that the higher voltage gives an arc 
less likely to be blown out by wind, as it 
is not so sensitive to external conditions. 
Since the positive side of the are is the 
hotter, the electrode is always negative. 
In starting, a resistance is employed, but 
this may be cut out after the are is formed. 
One necessary condition for success is the 
satisfactory protection of the operator. 
Not only the eyes, but the face and hands, 
must be covered, or they will be badly 
burned. An oilcloth hood having a rect- 
angular opening in front of the eyes is 
employed, this opening being covered by 
a mask of oilcloth having a window of 
specially prepared glass when the arc is in 
operation. Gloves must be worn. Since it 
is not practical to obtain 110 volts for the 
work in San Francisco, and as it was not 
advisable to use the 220-volt. system, since 
the neutral is grounded in that city, a 
portable generating set consisting of a 
yasolene engine driving a dynamo was 
arranged. This consists of a twenty-five- 
kilowatt, direct-current generator belted 
to a forty-horse-power single-cylinder_ gas 
engine mounted on a truck. The selection 
of the equipment was limited to a consider- 
able extent by the apparatus available in 
the city. Although it can not be said to 
what extent this method will bè employed 
in clearing the San Francisco ruins, it is 
believed by the author to be considerably 
cheaper than mechanical cutting.—A0b- 
stracted from the Journal of Electricity, 
Power and Gas (San Francisco), August 


11. 
< 


The Electrical Installations of the 
City of Schaffhouse. 

The hydroelectric system described 
here by M. J. Reyval is particularly 
interesting, since it replaces one of the 
earliest attempts to transmit over some dis- 
tance the power of a waterfall. As early 
as 1858 the city of Schaffhouse, Switzer- 
land, realized the advantage to its indus- 
tries which would be secured if the 
hydroelectric power of the Rhine at that 
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point could be developed and distributed 
to the various shops. The plan was taken 
into consideration, carefully studied, and 
in 1860 the plan was put under the 
guidance of M. P. Reuleaux, and work 
was begun in 1863. The plant was com- 
pleted and put into operation in 1866. 
A canal was dug so as to conduct the water 
of the river to a suitable point to utilize 
the fall. Three discharge gates were built 
and fitted with hydraulic turbines. These 
drove, through ‘bevel gears, ropewheels, 
and the power was transmitted along the 
river banks and distributed to various 
points by means of ropes. The first plant 
consisted of three turbines, rated, respec- 
tively, at 200, 260 and 300 horse-power, 
making a total of over 700 horse-power to 
be disposed of. This old system continued 
in use until 1900, but in 1886 the demands 
for more power led to the adoption of a 
hydroelectric system. The old company 
then built a second power-house, somewhat 
lower down the river than the first, and 
equipped this for five 300-horse-power tur- 
bines. In 1890 two turbines were put 
into service, each driving a six-pole dynamo 
producing current at from 700 to 750 
volts, and rated at 300 horse-power. The 
speed of rotation of the turbines was sixty 
revolutions per minute, and the dynamos 
were driven by means of bevel gears. In 
1891 the three other turbines provided 
for were put into service, two of them 
being coupled to alternators generating 
single-phase current at 2,000 volts. The 
frequency employed was fifty cycles. The 
efficiency of these machines was ninety-two 
per cent at half load, and eighty-seven 
per cent at full load. In 1897 the company 
decided to suppress the old rope system, 
substituting for it a modern electric plant. 
The following year the company’s plants 
were bought by the municipality and plans 
drawn to replace all the old machinery by 
new. The new stations were put into service 
in 1901. Single-phase generators rated at 
350 horse-power, generating current at 
2,000 volts, fifty cycles, were adopted. 
Modern switchboard and transformer 
equipment was installed, rotary converters 
put in place to supply the local railway, a 
storage battery connected in parallel with 
the system to balance the load, and the 
two plants made entirely modern through- 
out.—T'ranslated and abstracted from 
L’Eclairage Électrique (Paris), August 
18. 


< 


An Arrangement for Measuring 
Alternating-Current 
Frequencies. 

Since the natural period of vibration of 
any electrical circuit depends upon its 
capacity and inductance, this fact may 
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be utilized to determine such frequencies. 
By bringing into electrical or magnetic 
relation with the circuit, the frequency of 
the current of which is to be determined, 
another circuit whose constants may be 
varied, until resonance occurs, the known 
electrical conditions of the latter circuit 
enable the frequency of the former to be 
measured. Practically, however, the con- 
ditions are not so favorable, but they can 
be made fairly satisfactory, as is shown by 
Professor W. Peukert. The first trouble 
is due to the change in the value of the 
coefficient of self-induction of any. coil 
with the frequency. This change may 
produce a considerable error, though for 
low frequencies it is usually negligible. 
Another difficulty is that the change in 
the self-induction of a coil depends upon 
the value of the self-induction itself. For 
example, the author shows that, for a cer- 
tain spool having at a frequency of 145 
cycles a coefficient of self-induction of 
1.0003 henries, the coefficient rose to 
1.0059 henries with a frequency of 870 
cycles, an increase of one-half per cent. 
A coil having a coefficient of self-induction 
of 0.001 henry showed practically no 
change from low frequencies to a frequency 
of 2,000 cycles. With a coefficient ten 
times as great the change was 0.2 per cent, 
with the same change in frequency. With 
a coefficient of 0.1 henry the change was 
0.55 per cent. When the frequency was 
increased to 10,000, the three coils 
mentioned showed changes in coefficients 
of one, two and 3.49 per cent, respectively. 
The same trouble is encountered in the con- 
densers usually employed, but, fortunately, 
the error is in the opposite direction, 
so that one tends to compensate for the 
other. The author then describes several 
coils which he constructed in order to test 
his idea, and gives the results of his ex- 
periment. The frequency to be measured 
is that set up by the alternations produced 
by a singing arc. Measurement was made 
by suspending the test coil from a delicate 
balance and weighing it with a certain 
direct current passing through it. Then 
the circuit containing the coil was put 
in inductive relation with the arc circuit, 
and its constants changed until the effec- 
tive value of the alternating current, as 
shown by the balance, was equal to the 
direct current, showing practically reso- 
nance. Knowing then the constants of 
the circuit, the frequency was computed. 
The results were found to he in fair agree- 
ment, although it was difficult to maintain 
the conditions at the arc constant, and for 
this reason the frequency there varied 
somewhat. The conclusion, however, 
reached is that the frequency of an alter- 
nating current may be measured by the 
arrangement deseribed, and that this is 
particularly suitable for measuring high 
frequencies.—T'ranslated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), August 16. l 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 
50,000 POPULATION AND UNDER.’ 


BY J. M. ROBB. 


(Oonoluded. ) 

Give your newspaper talks direction. 
Select some person or prospect in your 
city, as nearly typical as possible of the 
prevailing type of people whose business 
you are going to get, and address all your 
talks to him. It has been demonstrated, 
in training street-car conductors to call 
streets and stopping-places, that announce- 
ments are much more easily understood 
if the conductor will direct his talk to 
some individual in the car, instead of just 
talking into space. 

The same thing holds good in adver- 
tising. 

You are going to persuade people to 
buy your service. 

Very well! Point your arguments for 
some particular individual. Be direct; 
come to the point at once. 

Use old-fashioned, plain English, the 
kind that says “Keep out” instead of “No 
admittance,’ or “Come in” instead of 
“Visitors are welcome.” 

Here are some suggestions: 

“LET ELECTRICITY DO YOUR WORK.” 

“Get an electric iron. Then your iron- 
ing will be done with half the time and 
work. One will be sent to you on thirty 
days’ trial if you ’phone to No. tä 

“Get an electric warmer for baby’s food. 
Then you won’t have to chase down-stairs 
nights to the gas stove.” 

“Put up a porch light, with the street 
number on the globe; keep it lighted 
evenings. Let your friends know where 
you live when they call.” 

“How about the wear and tear that 
clothes-wringer takes out of your clothes? 
An electric centrifugal clothes-wringer 
will save it.” l 

Change your copy every day. This is 
‘mportant, and it will lead many people 
to look up your advertisements to see 
what you will say next. The more people 
whom you can get to think about your 
business, the faster will it increase. 

Keep a scrap-book file containing copies 
of every advertisement vou run. If you 


1 Winner of the third prize offered by the Cooperative 
Electric Development Association, 


will arrange your scrap-book in the order 
in which your advertisements appear, it 
will form an excellent means of checking 
your monthly newspaper bills. 

Study every advertisement that comes 
to your notice in your endeavor to make 
your own advertisements different from 
the others with which it is printed. The 
effort will pay big returns. 

. DIRECT-BY-MAIL ADVERTISING. 

A campaign of direct advertising by 
mail will still further increase your 
solicitors’ efficiency. Mail will easily 
reach customers who will never see a 
solicitor, or get to them at times when a 
solicitor’s call would be considered an in- 
trusion and resented. 

Be chary, however, of your use of circu- 
lar letters, and do not place too much 
faith in the selling power of multicolored 
direct-by-mail stuff, artistically folded 
like a tablecloth or bedsheet. 

Business men to-day are busy. A 
sentence in black type on a plain postal 
will make an indelible unconscious im- 
pression, where a choice collection of pic- 
tures on a square yard of wrapping paper 
will only produce an emphatic cuss-word 
and a vigorous shove toward the waste- 
basket. | 

The chief value of a circular letter is 
its personal appeal. Therefore is the 
necessity for its preparation with con- 
sumate care, to give it all the effect of a 
personal appeal to the reader. 

If you do send out circular letters, en- 
close with each one an addressed postal 
(not a mailing card without a stamp) so 
that, when your letter makes the desired 
impression, the postal will be mailed be- 
fore your prospect changes his mind in 
hunting for a one-cent stamp. 

Be sure, too, that the postals are num- 
bered for identification, for sometimes 
prospects mail cards, forgetting to sign 
them. 

If you have an addressing machine, 
have the addresses of your respective cus- 
tomers set up for it, and arrange to keep 
it up to date. This will put you in 
position to effectively and quickly reach 
your prospects with any proposition you 
want to push. 

Number consecutively the printed mat- 
ter, mailing cards, circular letters, etc., 


_ that you send out; keep a scrap-book with 


copies of all such matter and have the 
date and number stamped upon your pos- 
sible-business index sheets. By tabulat- 
ing the orders secured from each lot of 
matter mailed out, as shown by the entries 
on the possible-business index, you are in 
position to judge the effectiveness of what 
you are distributing. 
COOPERATION WITH EMPLOYES. 

Do not end your work among your own 
men with training your solicitors. Work 
up the interest of every man connected 
with the company. Make them all see the 
possibilities that can be obtained if every 
man makes use of the opportunities for 
boosting the company’s business that come 
to him every day. 

Organize a progress club among the 
men, with meetings to be held monthly, 
or oftener, at which matters relating to 
the service, the sales of appliances, their 
use, the betterment of the service, etc., 
can be discussed. Invite their criticism 
and study their suggestions. This work 
will cost much in time and energy, but 
better results will be secured than can be 
obtained in any other manner. 

SALESROOM. 

Your salesroom is a most important 
adjunct of your new-business department. 

First impressions count for everything 
with some people and for something with 
everybody. Your condition will govern the 
quantity of apparatus you can display, 
but even if you show only a flat-iron, you 
can show it, if you will, so that it will at- 
tract interested attention. 

Don’t neglect to have a glass-case watt- 
meter connected up so that you can 
demonstrate its operation any time. 

Make use of the pamphlets, etc., that 
manufacturers of electrical apparatus will 
supply you for the asking. Everything 
helps. 

CATALOGUES. 

Keep carefully filed, for reference, 
every catalogue of current-using appa- 
ratus you can obtain. Study your cata- 
logues and have your solicitors study 
them. They will suggest endless appli- 
cations demanding the use of current, 
many of which can be profitably used by 
your consumers. 

APPLIANCE POLICY. 

Make your selling prices for appliances 

bring you the same rate of profit a dealer 
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would expect, but scrupulously put into 
advertising or soliciting every cent of such 
profit. This practice will encourage 
dealers to handle electrical appliances. 
Cooperation is what you need, and the 
‘more people in your territory who can be 
induced to push electrical appliances, the 
better will it be for you. The practice of 
selling appliances at cost, or less than 
cost, further has the tendency to confirm 
the popular opinion of the profits from 
the sale of the current. Then, too, many 
people measure the value of an article 
by its price, and emphasizing the low price 
of what you are selling depreciates it to 
them. 

Selling electrical appliances is more a 
matter of salesmanship than price. 

Convince your customers of the value 
of your service. Create in them the de- 
sire to use it. It can be done by per- 
sistent work. Make your terms easy; 
small payments on long time, and they 
will buy. 

Offer every appliance you handle on 
trial long enough to thoroughly demon- 
strate its convenience and utility. 

Follow up every appliance sold, with a 
careful. inspection, to ascertain that it 
has been properly set and that its opera- 
tion is thoroughly understood. 

COOPERATION WITH CONTRACTORS. 

Display in a prominent place in your 
office a wall directory of all the electric 
contractors in your territory. Arrange to 
send them immediately any tips coming to 
your notice concerning wiring work, ete. 

Keep in touch with your contractors, 
establish friendly relations with them and 
consider their criticisms and suggestions. 
Their cooperation is a valuable means 
of extending your business and is well 
worth your strenuous efforts to secure and 
hold. 

Keep informed of the local work your 
architects have in hand and arrange for 
regular reports from the building in- 
spector’s office. 

Knowing in advance of projected new 
buildings or remodeling work, you can 
furnish advance information to your 
friends, the contractors, and their self- 
interest in securing the work will make 
them effective solicitors for you. 

PUBLICITY. l 

Make use of every legitimate means of 
securing desirable publicity for your com- 
pany. 

Establish friendly relations with the 


editors and reporters of your newspapers. | 


: In most small towns, news items are 
not plentiful and much profitable pub- 
licity can be secured through tactfully ac- 
quainting your newspaper men of current 
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happenings, such as contracts closed, con- 
templated improvements, etc., or handing 
them an occasional clipping describing 
some electrical appliance or some new ap- 
plication of electricity. 

Should you, unfortunately, have an ac- 
cident, prepare your own version for your 
papers. It will save them the trouble of 
writing it up and insure your public hav- 
ing the story as you want it told. 

Remember, your business is bound to 
receive a certain amount of attention from 
the press. If you will make the effort, 
you can direct it to your advantage. 

Make every piece of company property 
carry its advertising message. If there is 
no ordinance prohibiting it, put a perma- 
nent enameled sign on every one of your 
poles. You need not incur the expense 
of equipping all the poles at one time, 
but by buying permanent signs you can 
put them up on the instalment plan, with- 
out finding the expense too heavy a 
burden. | 

The benefit to be obtained by circulat- 

ing a monthly bulletin among their cus- 
tomers and prospective customers is not 
properly appreciated by central station 
men. 
Energetically pushing forward the 
many advantages of electric service, both 
to the customers and to the community 
as a whole, will do more than anything 
else to disarm the hostile spirit too often 
manifested against central stations. 

There is no one to do this save the 
central station men themselves, and no 
better way to accomplish it than the 
monthly bulletin. 

The practice of advertising appliances 
on or with monthly bills for service 
is of doubtful value. The recipient of the 
bill is then in the least receptive mood for 
suggestions to increase his use of current. 

The bulletin method is more costly, to 
be sure, but it deserves careful considera- 
tion among your other plans for extend- 
ing your business. | 

Give your wagons, tool carts, etc., 
especial attention. Paint them often and 
keep them clean. 

Make your entire equipment carry its 
message of wide-awakeness and progres- 
siveness to your community. 

CULTIVATING POPULARITY. 

Aim. to be considered in your com- 
munity as a public benefactor. 

Use a portion of your new-business ap- 
propriation for purchasing advertising 
space in programs for church entertain- 
ments, ete. 

The space so purchased has little adver- 
tising value, but when the character and 
energy of the people behind church and 
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charitable organizations are considered, 
the importance of securing their good will 
is apparent. 

The amount paid in each case need only 
be a small one, but it is important that 
this matter be so handled as to build up 
a cooperative spirit and that your custo- 
mers appreciate that you are anxious to 
lend your assistance to anything promot- 
ing the public welfare. 

In this line of work, beware of the pro- 
fessional advertising-scheme promoters. 

If possible, arrange to loan cooking and 
other apparatus to church and charitable 
organizations free of charge, including 
current used. Stipulate, however, that a 
representative of your company shall 
superintend its operation to demonstrate 
the apparatus and to make use of any op- 
portunity to promote your interests that 
may occur. | 

Never let any adverse criticism of your 
company, by any individual in your com- 
munity, go unanswered. 

Public service companies have so gener- 
ally neglected to answer hostile criticisms 
that the public generally has come to con- 
sider that they have no answer. 

Whenever you hear of a disgruntled in- 
dividual, ascertain as quickly as possible 
what his grievance is, and either show him 
where he is wrong, or right his trouble. 
A few people you will find whom you can 
not convince, but your efforts in this di- 
rection, persistently followed up, will 
bear rich fruit. 

CONCLUSION. 

It would perhaps be difficult for any 

one man to follow all of the lines sug- 


gested, but every man doing central 


station work can, if he will, start with 
some one line of effort in this direction. 

The start is the all-important thing, 
for, if the work be followed up, new ways 
and methods will be constantly suggested 
to the persistent worker. | 

Thoreau says: “I learned this—that if 
one advances confidently in the direction 
of his dreams he will mect with a success 
unexpected in common. If you have built 
castles in the air, your work need not be 
lost; that is where they should be—now 
put the foundation under them.” 

This also applies to the new-business 
work. O 
Dream your dreams of satisfied cus- 
tomers lighting their homes, their fac- 
tories and their stores with your current, 
driving their machines with your power; 
cooking their meals with your appliances; 
advertising their business with your signs. 
Then work, work day and night to make 
your dreams come true. 

_Work—everlasting, never-tiring, pa- 
tient, persistent work—that is the secret 
of a successful new-business department. 
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Singie-Phase Induction 
Motors. 

The field for the use of stngle-phase 
motors of moderate capacity is constantly 
growing by reason of the increasing tend- 
ency of central stations to generate poly- 
phase current and feed a large portion of 
the lighting load through single-phase 
distribution. Power is frequently re- 
quired near such circuits for the opera- 
tion of light machinery, and this is con- 
veniently furnished by the installation of 
the General Electric Company’s type IS, 
form KG single-phase motors. 


New TYPE GENERAL ELECTRIC SINGLE-PHASE INDUCTION MOTORS. 


The new motors are of the same simple, 
sturdy design as the company’s polyphase 
induction motors and are also similar in 
appearance. The frames are cylindrical 
in form with removable end shields, the 
position of which can be shifted 90 or 180 
degrees for wall or ceiling suspension, re- 
spectively. The fields are made up of a 
large number of thin punchings of the 
best quality of soft steel assembled under 
heavy pressure between the end frames. 
Since this motor has no complicated, in- 
ternal, automatic devices for starting, the 
resulting machine is of the simplest me- 
chanical construction. 

The armatures are of the high-resist- 
ance squirrel-cage type, consisting of a 
number of slotted soft-steel discs as- 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


sembled upon a shaft and carrying in the 
slots copper bar windings, which extend 
beyond the core at each end and are per- 
manently connected to short-circuiting 
rings. The windings are similar to those 
of a three-phase motor, consisting of a 
large number of coils placed progressively 
in the slots. Some of the motors are fitted 
with three terminals, while the others have 
six terminals. The feet of the one- 
quarter and one-eighth-horse-power motors 
are slotted to facilitate tightening the belt. 
With the larger motors iron sliding bases 
are provided for this purpose, although 
motors can be 
supplied without 
bases, if so de- 
sired. Al] bases 
are designed for 
supporting mo- 
tors when in- 
stalled on floor, 
side wall or ceil- 
ing. Motors of 
one horse-power 
and larger are 
fitted with clutch 
pulleys, so that 
they can be 
started under 
full load while 
drawing only two 
to two and one- 
half times full- 
load current. 
The clutch is so 
arranged that 
‘pulleys of vari- 
ous diameters may be substituted for the 
ones ordinarily supplied. This is ac- 
complished by the use of a sleeve, 
in connection with the moving mem- 
ber of the clutch, on which the pul- 
ley itself is carried. The sleeve is slotted 
and arranged to take standard pul- 
leys, which are held in place by a key 
and set screw. Should it become necessary 
to change the pulley, it can be readily re- 
moved and replaced by one of the desired 
diameter or by a pinion. 

The motors are rendered self-starting 
by means of a starting-box containing a 
resistance and reactance and a double- 
throw switch. This is first thrown to the 
starting position, and when the armature 
has attained almost full speed it is quickly 
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thrown over to the running position, the 
object being to first throw the resistance 
reactance in circuit with the motor and 
later to disconnect it. 

In the case of motors provided with 
six leads, the winding connections are 
changed through the starting box at the 
time of throwing over the switch from Y 
to delta connection. By this arrange- 
ment a starting torque of approximately 
150 per cent is obtained with 200 per cent 
of full-load current. The small motors 
without clutch pulleys develop a starting 
torque of approximately 125 per cent of 
full-load torque. The speed of an induc- 
tion motor is regulated by the frequency 
of the supply circuit, and is not materially 
affected by variations of voltage, so that 
the motors will operate at full load at 
from two per cent to five per cent less 
than synchronous speed. _ 

The standard motors are wound for 110 
or 220 volts, sixty cycles, in sizes. from 
one-quarter to five horse-power, inclusive. 
The standard winding for larger motors is 
220 volts. Satisfactory operation can be 
expected over a range of voltage or fre- 
quency considered together of fifteen 
per cent either above or below normal. In 
addition, motors of all sizes with special 
windings and accessories for fifty-cycle, 
and from one-quarter to one horse-power, 
inclusive, for forty-cycle circuits, can be 
furnished to order by the General Elec- 
tric Company. 

When these motors are operated from 
the regular lighting circuits no apprecia- 
ble effect is produced upon the lamps, pro- 
vided the circuits are well laid out and 
supplied with sufficient transformer capac- 
ity; or, if preferred, they can be placed 
upon separate transformers. In either 
case, one kilowatt of transformer capacity 
should be allowed per horse-power of 
motors installed. 

General Electric single-phase motors 
are well adapted to the operation of all 
kinds of machinery by means of belts and 
gears, or when direct-connected to loads 
requiring only moderate starting torque, 
as in the case of governors,. blowers, etc., 
to which they may be direct-connected 
with rigid couplings. When greater 
torque is required at the moment of start- 
ing, as in case of pumps under head, 
clutch couplings should be used. When 
gearing is to be employed, the ordinarv 
pulley can be removed from the clutch 
sleeve and a pinion substituted; this is 
preferably made of rawhide, in order to 
reduce the noise. 
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New Generators for the 
Ottumwa Railway and 
Light Company. 

The accompanying photograph was 
recently taken in the railroad yards of the 


. Western Electric Company at its new 
‘manufacturing plant at Haw- 


thorne, Ill. The view shows a 
line of five cars, just loaded and 
ready to be moved, consigned to 


ELECTRICAL REVIEW 


500-volt, direct-current railway generator. 
This machine is one of the Western Elec- 
tric Company’s well-known type L gener- 
ators, so many of which are used by street 
railway companies throughout the country. 
This is also of 500 kilowatts’ capacity of 


the Ottumwa Railway and Light | mH 


Company, of Ottumwa, Iowa, 
which is remodeling and mod- 
ernizing its power plant.. The 
Ottumwa company has lately 
changed hands and is now under | 
the management of H. M. | 
Byllesby & Company, who are | 
installing new apparatus to in- 
crease the capacity. This com- 
pany furnishes power for both 
the Ottumwa Street Railway 
and the city’s commercial and 
street lighting systems. 

These cars are loaded with 
two Western Electric generators. 
The first is one of the new type R 
revolving-field alternating-current gener- 
ators of 500 kilowatts’ capacity, 1,150 
volts, three-phase engine type, oper- 
ating at 100 revolutions per minute, 
a view of which is shown herewith. 
This machine embodies in its design the 
latest ideas in the art of designing alter- 
nating apparatus. The ventilating spaces 
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WESTERN ELECTRIC ENGINE-TYPE, REVOLVING- 
FELD, 500-KitowatTtT, 1,150-VoLT, THREE- 
PHASE GENERATOR. 


provided at frequent intervals ensure 
uniform and minimum temperature of the 
core, and by the arrangement of the coils 
at the end of the stator the windage of the 
rotor is utilized for ventilation of the 
armature coils, as well as the core, thereby 
preventing excessive or injurious rise of 
temperature under heavy overload. 

The second machine referred to is a 
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ity is made up of a Skinner engine running 
at 300 revolutions per minute, direct-con- 
nected to a three-phase sixty-cycle, 440- 
volt alternator. The larger unit, a low- 
speed Corliss, will be direct-connected to 
a three-phase, sixty-cycle, 440-volt alter- 
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CONSIGNMENT FOR THE OTTUMWA RAILWAY AND LIGHT COMPANY LEAVING RAILROAD YARDS 


OF THE WESTERN ELECTRIC COMPANY, HAWTHORNE, ILL. 


the engine type and will operate at 100 
revolutions per minute. 
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Enlargement of Equipment of 
the Locke Insulator Manu- 
facturing Company, Victor, 
N. Y. 

The rapid expansion of the business of 
the Locke Insulator Manufacturing Com- 
pany, Victor, N. Y., has taxed to the ut- 
most all the facilities of the old power 
plant, until at the present time the con- 
struction of a new and larger one has be- 
come imperative. 

The new building, for which founda- 
tions have already been laid, is to be 
ninety feet by ninety feet, of approved 
concrete construction; one side being 
parallel to, and fifteen feet below, the 
tracks of the New York Central & Hudson 
River Railroad, enabling hard and soft 
coal to be unloaded directly to the 
bunkers. 

The boiler room, which measures ap- 
proximately forty-five feet by ninety feet, 
will contain 600 horse-power in hori- 
zontal tubular boilers, hand-fired with a 
mixture of buckwheat and soft coal, 
necessary draught being provided by a 
large engine-driven fan. 

Engines; generators and high-tension 
testing transformers will occupy the re- 
mainder of the building. There will be 
two power units, one for day load and a 
smaller one for night load, the demand 
for power being practically continuous. 
The smaller unit of sixty kilowatts’ capac- 


nator of 150 kilowatts. These two ma- 
chines will supply light, power and cur- 
rent for testing all through factory as well 
as supply power for street and residence 
lighting in the village of Victor. 

The plant has been laid out for the 
most economical working under the pecu- 
liar conditions existing in an electrical 
porcelain pottery, and while the presen. 
plans as outlined will provide ample power 
for the present needs, provision has been 
made for future increase. 
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Meeting of the Sales Mana- 
gers and Representatives 
of the Buckeye Electric 
Company. 

During the week of August 20 the sales 
managers and representatives of the Buck- 
eye Electric Company, Cleveland, Ohio, 
held a three-day meeting at Cleveland. 
The representatives of the company all 
expressed themselves enthusiastically con- 
cerning the year’s business and the pros- 
pects for a large demand for the coming 
season. The company announces that it 
has been working at its fullest capacity 
in order to create a supply of stock which 
would place it in a position to make in- 
stant shipments of orders of any magni- 
tude. The Buckeye tantalum twenty-two- 
candle-power lamp, the focal type “Gem” 
lamp and the high-efficiency, high-candle- 
power “Gem” units manufactured by the 
company are all meeting with great suc- 
cess and the company expects a very large 
business during the coming year. 
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Meeting of the Shelby Elec- 
tric Salesmen’s Associa- 
tion. 

The accompanying illustration shows 
a group picture of the sales department 
force of the Shelby Electric Company, 
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city; J. G. Van Horn, Shelby; W. S. 
Reynolds, Detroit; H. K. Bowman, Cin- 
cinnati; George Loring, New York city; 
C. M. Hopwood, Wisconsin; R. P. Bricker, 
Shelby; G. W. Fowler, western Indiana; 
C. C. Skiles, W. W. Van Horn and W. H. 
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the accompanying illustrations. For use 
as a junction box a blank lid is furnished 
in place of the universal lid. 

For connecting to a conduit system an 
orifice is left in the back of the box, 
where the conduit may enter, and the box 
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CONVENTION OF OFFICE REPRESENTATIVES AN D BRANCH-OFFICE MANAGERS OF THE SHELBY ELECTRIC COMPANY, SHELBY, OHIO. 


Shelby, Ohio. The compańy has organ- 
ized the 


Shelby Electric Salesmen’s 
Association, including the personnel 
of its sales departments. C. W. Cart- 


wright, of the Boston office, is president 
of the association; W. E. Groves, Phila- 
delphia, vice-president; J. G. Van Horn, 
Shelby office, secretary. The company 
holds a meeting each year and the entire 
corps of factory employés is taken to some 
resort along Lake Erie for an outing. At 
these meetings everything pertaining to 
the lamp situation is gone over. The 
company endeavors to take into considèra- 
tion the desires of the users of incandes- 
cent lamps when framing its policy for 
the year’s work. The company is very 
widely represented; in fact, it is asserted 
that its representation is the most com- 
plete of any exclusive lamp manufacturer 
in the country. 

Reading from the right the make-up of 
the group is as follows: J. R. Dudley, 
Buffalo; W. Love, Michigan; E. H. Allen, 
Louisville; William Ellis, Portland, Ore. ; 
C. W. Cartwright, Boston; J. C. Fish, 
president of the Shelby Electric Company, 
Shelby; W. E. Groves, Philadelphia; F. 
M. Haskell, eastern Pennsylvania and 
New Jersey; George W. Sheeler, Balti- 
more; C. A. Schettler, Cleveland; F. M. 
Brown, Pittsburg; George Austry and H. 
W. Strock, Indianapolis. Directly behind 
Mr. Strock is T. P. Gleeson, and then F. 
B. Smiley, St. Louis; Col. Jonas Feigh- 
ner, Ohio; P. M. Fletcher, New York 


Myers, Shelby; W. P. Clawson, Chicago; 
O. D. Pierce, San Francisco. 


ad 
The Gleason Universal 
Moulding Box. 

The Gleason universal moulding box, 
made by John L. Gleason, 290 South 
street, Jamaica Plain, Mass., illustrations 
of which are shown herewith, is designed 
to facilitate the mounting of any fitting 
for electrical purposes in conjunction with 
moulding work. Any flush switch or re- 


CROSS-SECTION SHOWING AP- 
PLICATION TO CONCEALED 
OUTLET ON WALL OR CEIL- 
ING WITH FLUSH SWITCH 
MOUNTED. 


ceptacle will fit this box, and its flush 


plate will just cover the face of the box. 


For mounting surface fittings, such as 
safety switches, wall sockets, rosettes or 
bracket or pendant tubes, a universal lid 
is furnished. This feature is shown in 


' PERSPECTIVE VIEW, Snow- 
ING UNIVERSAL Lip. 


is fastened to the conduit system with a 
conduit bushing making up against the 
back plate. These back plates are separ- 
able, so that if it should be necessary to 
enlarge any of the moulding ports to use 
a three-wire moulding or any unusual 
size, it would facilitate the use of a hack 
saw, file or emery wheel in making the 
alteration in the ports. The moulding 
ports are steel chills shrunk into the iron. 
The chill may be knocked in or knocked 
out, leaving a perfectly clean port, without 
detriment to any other part of the box. 
These appliances are sufficiently deep 
to allow for the conduit bushing and wires 
under the deepest push-button. switch or 


PERSPECTIVE VIEW, SHOW- 
ING BLANK Lip 
flush receptacle. The appliances are also 
useful for protecting flush receptacles on 
floors, the conduit entering from under- 

neath. 
Mr. Gleason also manufactures a similar 
box arranged for exposed iron conduits. 
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The “Star” Toggle Bolt. 


The accompanying illustrations show 
the application of the “Star” toggle bolt, 
manufactured by the Star Expansion Bolt 
Company, New York city, for making 
fastenings to tile, hollow brick, metal, thin 
marble, wood, and metal or wire lathing. 

The “Star? toggle bolt consists of a 
head and a regular machine screw. Any 
machine screw will fit the toggle heads. 
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APPLD FOR, 


\TOGGLE. 


Fie. 1.—“STaR” ToGGLteE Bott INSERTED IN 
WALL. 


Fig. 1 shows the toggle bolt being in- 
serted into the wall. The screw is put 
through the article to be fastened and into 
the nut in the toggle head. The toggle 
is inserted through the hole in the wall 
and fastened tight, and, after having 
turned, automatically adjusts itself in 
place. 


Eureka Electric Fiat-Irons. 


Probably no form of electrically heated 
apparatus for domestic service has won 80 
wide and rapid a popularity as the elec- 
tric flat-iron. The numberless little con- 
veniences which can be effected with this 
apparatus has gained for it instant recog- 
nition. 

. One. of the most successful irons on the 
market to-day is the line designed and 
made by the W. J. Barr Electric Manu- 
facturing Company, of Cleveland, Ohio. 
This company, in addition to a wide range 
of electrical heating apparatus, manufac- 
tures the “Eureka” line of flat-irons in 
thirty different styles, ranging from the 
diminutive traveler’s iron, weighing three 
and one-half pounds, to the thirty-pound 
tailor’s goose. 

Not a little of the success of this line 
of irons is due to their attractive appear- 
ance. The irons are designed on artistic 
lines, and the heavy nickel finish ensures 
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a lasting good appearance. Because of an 
improved form of construction the makers 
are able to claim a very high efficiency and 
a great length of life. In fact, it is stated 
that, with reasonable care the heating 
element in the “Eureka” iron will last 
at least ten years. A feature of this ap- 
paratus, however, is the ease with which 
renewals may be made, if, through acci- 
dent, this should be desirable. The top 
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of the iron has no electrical connection 
with the bottom, and the heating element 
with its cord connection may be easily 
removed with a screw-driver. 

Another feature of the design is the ar- 
rangement of the heating coil. This is so 
placed that heat is delivered without loss 
to the surface where it is needed, the coil 
covering the entire bottom and extending 
into the point, where for certain kinds of 
work a well-heated surface is essential. 

A patent spring cord-protector takes 
the strain where the cord enters the iron 
and eliminates wearing at that point. 


“EUREKA” ELECTRIC FLAT-IRON -wrl1H AUTO- 
MATIC CUTOUT. 


Where conformity to the underwriters’ 
rule necessitates an automatic cut-off when 
the iron is not in use, the patented device 
for accomplishing this, recently brought 
out by the company, will satisfy this con- 
dition. This automatic cut-off is placed 


391 


in a small box, conveniently placed, and 
heavily nickeled, and fitted with a remov- 
able face-plate, facilitating examination 
and repair. 

In line with the development now tak- 
ing place throughout the country, the 
company has worked out a plan for co- 
operating with central stations in the in- 
troduction and sale of these irons and 
other apparatus, which is meeting with a 
vary satisfactory measure of success. 
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Weatherproof Incandescent 

| Lamps. 

‘The accompanying illustrations show 
an incandescent lamp and socket placed 
on the market by the Rooney Electric 
Lamp Company, 155 East Twenty-third 
street, New York city, for use particu- 


= larly on circuits where conditions of ex- 


posure render a weatherproof installation 


WEATHERPROOF INCANDESCENT LAMP AND 
WEATHERPROOF SOCKET. 


necessary. Thus, for signs, spectacles, 
outdoor decorations and the like, these 
lamps and bases will be especially ap- 
plicable. : 

As may be readily noticed there is a 
considerably increased insulating distance 
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between the metal parts of the lamp base. 
Glazed porcelain buttons are used as sepa- 
rators, these shedding the moisture, and 
the non-absorptive properties eliminating 
the danger of electrolytic action or short- 
circuit. 

An interesting application of these 
lamps is found at Luna Park, Coney 
Island, where it is customary in cleaning 
to flush the board-walks around the lagoon 
with salt water. In draining off the walks 
the salt water runs over the lamps around 
the sides of the lagoon, so a special socket 
is used, extra thicknesses of porcelain being 
used between all live parts of the device, 
and the socket is so constructed that it 
sheds water very readily. 7 

Prior to the installation of these sockets 
and bases numerous circuits were found 
defective after every heavy storm, but 
since the change has been made these 
troubles have been in large part elim- 
inated. The lamps can be used in Edison 
sockets without any change. 


Adjustable Incandescent 
Lamp Fixtures. 

“The Gail-Webb Manufacturing Com- 
pany, Buffalo, N. Y., has placed on the 
market a complete line of adjustable fix- 
tures and portables for use with incandes- 
cent lamps in shops, offices, draughting 
rooms, etc. 

The Universal electric light holders, 
one of the company’s products, is shown 
in the accompanying illustration. This 
form of fixture is designed to meet the 
demand for a thoroughly practical and 
durable low-priced adjustable fixture for 
shops, draughting rooms, etc. It allows 
the lamp to be swung to any point 
within a circle ten feet in diameter, to 
be raised or lowered through a distance 
of half the length of the holder and 
twisted and turned to any conceivable 
, angle. Automatic friction clamps at all 
joints enable the lamp to be moved into 
any position and to stay wherever placed. 
The holder has recently been improved 
by using case-hardened steel swivel joints 
in the universal joints, wing nuts on the 
lower joint, and offset bands at the slid- 


ing joint, allowing free motion of the ` 


wooden rods under all conditions. The 
use of this fixture in shops not only does 
away with all temptation for the workman 
to tie his lamps back with strings or to 
hang the drop-cords on nails or on the 
machinery itself—a common source of 
danger in many shops—but also allows 
the light to be brought to any desired 
point and protects the workman’s eyes 
while giving direct light on his work. In 
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draughting rooms this device is of great 
service in furnishing the light at any 
point over the drawing board. It is made 
in three finishes, plain black, nickeled 
or oxidized. 

Another style, a neat and attractive ad- 
justable wall fixture, is manufactured by 
this company, the main features of which 
are also incorporated in an adjustable ceil- 
ing fixture and an adjustable portable. 
The wall type, which is two and one-half 
feet long when telescoped and four and 
one-half feet extended, has a ball-and- 
socket joint at the upper end, allowing the 
rods to stand at any angle, while the 
joint at the lower end and the sleeve at- 
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ADJUSTABLE INCANDESCENT LAMP FIXTURE. 


tached to the arm afford means of turn- 
ing the lamp in any direction. Once ad- 
justed, the joints require no further at- 
tention. The ceiling type differs from 
the wall type only in the bracket, which 
ig made suitable for ceiling attachment; 
and in the lengths of the arms, these 
being varied to suit different heights of 
ceilings. 

The portable has the ball-and-socket 
joint at the base and the same means of 
turning the lamp as are used in the wall 
and ceiling types. It is provided with a 
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neat iron base, sufficiently heavy to en- 
sure stability under all conditions. 

These fixtures are proving very desira- 
ble for offices, draughting rooms, ete. 


New Type Midget Plug and 
Receptacle. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., has recently 
made improvements and alterations in its 
No. 521 midget plug and receptacle, 
which is now furnished with larger holes 


MIDGET PLUG AND RECEPTACLE. 


to take the ordinary screw-driver for 
fastening the cord wires. 

The points of the plug contact are also 
tapered for quick insertion in the re- 
ceptacle. Where desired, these receptacles 
are also furnished with an insulating 
paper sleeve around the receptacle which 
can be easily rotated to expose the contact 
wires and screws. 

These receptacles are carried in stock 
at the New York office, 227 Fulton street, 
and the Chicago office, 169 Adams street, 
of the Marshall Electric Manufacturing 
Company, as well as at the Boston works. 


The Buckeye Two-Cycle, Sin- 
gie-Acting Gas Engine for 
Generator Driving. 


The Buckeye Engine Company, Salem, 
Ohio, has developed a new type of two- 
cycle scavenging and single-acting engine 
particularly adapted for direct-coupled 
generator driving, and fed by suction pro- 
ducer-gas. The engine will work equally 
well with other fuels, such as natural, 
illuminating and blast-furnace gas, gaso- 
lene, distillate, etc. The engine here de- 
scribed is built in sizes from twenty-five 
brake-horse-power to 500  brake-horse- 
power. For powers above 500 brake-horse- 
power the Buckeye Engine Company builds 
double-acting engines of both the two and 
four-cycle types, of any capacity required. 

The single-acting engine has two motor 
cylinders, two fuel-pumps, and two air- 
pumps, and is equipped with two cranks 
set 180 degrees apart. This gives two 
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working impulses to each revolution of 
the crank shaft. The cranks are exactly 
opposed, and are equipped with two sets 
of pistons of equal weight, the engine 
needing no counterweighting and turning 
with a nearly perfect running balance. 
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ELECTRICAL REVIEW 


ber (1) through valve (11) and port 
(19), forcing out the spent gases. A sec- 
tion through the combustion chamber at 
AA is circular, and the conical form of the 
combustion chamber assists in spreading 
the scavenging charge evenly behind the 
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When piston (2) has covered ports 
(14) on the return stroke the compres- 
sion begins in the motor cylinder, pro- 
vided valve (10) has closed; this feature 
being discussed later. 

The compression being complete, the 
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Fic. 1.— VERTICAL SECTION THROUGH ONE Moror CYLINDER, ONE GAS AND ONE AIR PUMP. 


The cycle of operation is as follows: 

The piston in crosshead barrel (46) 
Fig. 2 furnishes air at a pressure of 
about eight pounds per square inch for 
scavenging combustion chamber (1), Fig. 
1, and piston in crosshead barrel (45), 
Fig. 2, compresses air at the same pressure 


for scavenging combustion chamber in 
cylinder (43), Fig. 2. Assuming Fig. 1 
to be a section through the right-hand en- 
gine, and piston (2) just uncovering ports 
(14), Fig. 2, enters the combustion cham- 


spent charge. Somewhat later, valve (10) 
opens, admitting into the cylinder a 
charge of explosive mixture which has 
been compressed in chamber (3) in front 
of piston (2). It is thus seen that each 
motor piston compresses its own explosive 
mixture but receives its compressed air for 


Fie. 2.—PLAN OF ENGINE. 


scavenging from the opposite engine. 
Since valves (10) and (11) are independ- 
ently driven, the relative timing of the 
admission of the scavenging air and the 
mixture is under perfect control. 


charge is fired in the usual way, firing 
occurring alternately in the two motor 
cylinders. 

A valuable characteristic of this engine 
ig that so much sought for by all intelli- 
gent gas engine designers, namely, con- 
stant compression and constant mixture 
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at all loads combined with quick and cer- 
tain response to sudden change of load. 
The quantity of air passing through the 
air-pumps is constant at all loads, but the 
amount of air and gas handled by the 
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fuel-pumps varies according to the load 
carried. 

There are two sets of igniters in each 
combustion chamber and the engines are 
also provided with jump spark ignition 
apparatus. The change from one system 
to the other can be made in a few minutes’ 
time. | 

The head is equipped with a water- 
jacketed sleeve. This sleeve is babbitted 
and bored out, and on account of its con- 
siderable length, the speed of reciproca- 
tion, and low pressures on either side, 
there is no leakgge through the sleeve and 
it is subject to no wear. 

In the wrist end the connecting rod 
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case expansion would be to twice the 
volume admitted. In the smaller sizes 
this feature will not be made use of, but 
in the larger sizes an increased thermal 
economy is thus available. 

Suction producers require a variable 
amount of draught in their operation, due 
to varying conditions of the fuel-bed. Here 
advantage is obtained, since the fuel- 
pump in this engine has ample capacity 
to supply the engine with fuel, no matter 
what the draught may be within large 
limits, and a producer can in emergencies 
be forced beyond its rated capacity with- 
out seriously diminishing the power of the 
engine. 
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National Air-Compressors. 

The National Brake and Electric Com- 
pany, Milwaukee, Wis., has completed a 
new line of motor-driven compressors, 


several views of which are shown in the 


accompanying illustrations. This com- 
pressor differs from other types in that 
the motor is placed on top of the crank 
chamber. The motor and compressor are 
both separate, self-contained and distinct 
units, making the complete compressor a 
compact and rigid unit. The motor bear- 
ing at the pinion end forms a cover for 
the top of the gearing. There is a one- 
half-inch space between the crank cham- 
ber cover and the motor base, which pre- 
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has wedge adjustment, and in the crank 
end is of the marine type. 

The main bearings are fitted with bab- 
bitted shells of ample area and have com- 
plete means for alignment and taking up 
wear. 

The crosshead pistons and main bear- 
ings are oiled by splash oiling. The spiral 
gears driving the lay shaft are immersed 
in oil. Bearings for the valve cranks and 
cranks for operating fuel-valves have ring 
oilers. 

On account of the combined cooling 
action of the water jackets and the scav- 
enging air, a very high degree of compres- 
sion can be carried. Another important 
feature in this engine is that expansion 
can be carried to any point whatever. The 
fuel-valve can be so set that the compres- 
sion may begin, say, at half stroke; in this 


The engine is also self-cleaning, making 
it unnecessary to take off heads and valves 
for cleaning. All dirt is blown out, and 
after many months of continuous service 
on suction producer-gas the combustion 
chamber has been found absolutely clean. 

An engine of about seventy-five horse- 
power, with cylinders of nine inches 
diameter by twelve inches stroke, has been 
found by repeated tests to develop a me- 
chanical efficiency over eighty-five per 
cent, the pump-work being included as 


friction. 
—— - --o d-e. 


The directors of the Midland Railwav, 
England, have approved of a scheme to 
convert a portion of their line to electrical 
working. The full details of the project 
are not yet settled, but it is said that the 
commencement of the scheme will be the 
equipment of the lines between Lancaster, 
Morecambe and Heysham Harbor, and 
that a single-phase system will be adopted. 


vents the heat being communicated from 
the compressor to the motor. This sep- 
arate cover for the crank chamber pro- 
vides the necessary bracing and stiffening 
for the crank chamber casting. 

The crank shaft is provided with a 
third bearing in the centre, which steadies 
the crank shaft and supports it at its 
weakest place, doing away with any tend- 
ency of the shaft to fracture in the centre. 
The compressor runs very quietly and free 
from vibration with this third bearing, 
and the efficiency and life of the pump 
and gearing are materially increased. The 
crank shaft and gear are removed by 


lifting them straight out of the crank 


chamber, it being unnecessary to first re- 
move the gear from the shaft. This in- 
creases the accessibility of the pump and 
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considerably reduces the time of taking 
apart and putting together again. 

The standard method of splash lubri- 
cation is used for the working parts of the 
compressor. The gear and crank move in 
a bath of oil and splash it all over the 
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moving parts of the compressor. The 
gear case is cast as an integral part of the 
crank chamber, making a very rigid pump 
base and reducing the number of loose 
parts. 

The compressor is a standard two-cyl- 
inder, double-action type with trunk pis- 
tons. The piston rings are of the Dunbar 
type. The sections of the rings are carc- 
fully fitted by hand, and the complete 
ring ig then ground true. The pistons 
are each provided with one piston ring. 
The piston wrist pin, on which the tail 


LOWER HALF oF MOTOR. 


end of the connecting rod works, is of 
hardened steel ground true and pressed 
into place. The connecting rod head is 
connected to the body of the rod by means 
of a hinge and hinged I-bolt. 

The discharge valves are placed toward 
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the centre, and the suction valves toward 
the outside of the head. The discharge 
pipe goes straight out from the valve head 
to the main reservoir, there being no 
necessity for attaching elbows. The suc- 
tion has two openings, one at each side 


—_ 


of the valve head. Either or both can be 
used. They are provided with straining 
screens, and the air can cither be taken 
straight into the cylinder or piped from 
the inside of the car or from the car roof. 
The suction and discharge valves are in- 


terchangeable and are of solid cold-drawn - 


tubular steel, being seated by gravity 
aided by air pressure, and no springs 
nor auxiliary devices are required. 

The gear and pinion are a standard 
herring-bone pattern with fine teeth. The 
gear is of open-hearth cast steel, and the 

pinion of high carbon steel. 
They are made in two halves 
and riveted together. 

The lower half of the motor 
magnet frame is a steel cast- 
ing, which also carries the 
bearings and forms a cover for 
the upper half of the gear. 
The diameters of the shaft 

(and bearing at the pinion end 
have been increased. An oil- 
thrower has been attached just 
inside of the pinion end so as 
to prevent the oil from the gear 

, and pinion working into the 
armature bearing and flooding 
the motor. 

The motor is of the company’s stand- 
ard four-pole, consequent-pole type, with 
series-wound armatures. ‘Two field coils 
are arranged in a horizontal plane to re- 
duce the overall height of the motor com- 
pressor. The field coils can be quickly 
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removed, the one by merely taking off the 
top half of the motor, and the other by 
taking off the top half of the motor and 
removing the armature. 

Particular attention has been paid to 
the designing of the brush gear, notably 
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in regard to the insulation. Compres- 
sor motors operating under a street car 
are liable to get covered with oil and dust, 
and unless the insulators have ample mar- 
gin they will not last. In the new type 
of brush-holder the insulation has been 
liberally designed. The external leakage 
surface is about one and one-quarter 
inches. An insulating shield has also been 
provided between the bearing and commu- 
tator to prevent any chance of a flash- 
over at that point. The brush-holders 
have been provided with an improved 
patented spring tension which is constant 
over a wide range and is capable of being 
easily and accurately adjusted. 

The motor is completely encased to pro- 
tect it from the weather and do away with 
the necessity of enclosing the motor in a 
suspension box. Inspection doors are pro- 
vided on the side of the motor casing, and 
a hand hole on the top of the motor cas- 
ing for examination of the commutator 
and brushes. 

The arrangement of oil-filling and oil- 
drain holes is such as to be convenient 
and sightlv. The vent holes for the 
crank chamber are cast in the side of this 
chamber, being suitably protected to pre- 
vent any danger of oil splashing out, and 
are of sufficient area to do away with any 
tendency to force the oil vapor and oil 
from the crank chamber into the motor 
bearing and armature. | | 
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DOMESTIC AND EXPORT. 


CABLE TO ICELAND—The Great Northern Telegraph Company 
has completed the laying of its cable connecting Iceland with many 
far-away points, and the line has been opened for public service. 
The cable that will connect Iceland with the Danish capital will be 
opened October 1. 


TO DEVELOP BIG BEND WATER POWER—R. Cross, of Spo- 
kane, president of the Big Bend Water Power Company, recently 
incorporated for $1,500,000, to develop power on the Spokane river, 
twenty-eight miles from Spokane, announces that Spokane and east- 
ern capital is interested in the project and that a largely increased 
force will soon be at work on the dams and spillways. It is purposed 
to build a sixty-foot dam, a modern power-house and develop 16,000 
horse-power. Mr. Cross says this can be done at a cost of $21.90 
the horse-power. 


KENTUCKY ELECTRIC COMPANY INCORPORATED—The 
_ Kentucky Electric Company, with a capital stock of $500,000 has 
filed articles of incorporation at Louisville. The incorporators are 
Lawrence Jones, Saunders P., Jones and Donald McDonald. The 
new company is organized for the purpose of taking up the Atherton- 
Jones ordinance, giving the parties named the lighting contract of 
the city. Peter Lee Atherton is the heaviest stockholder. This 
lighting franchise was sold at public auction on August 20 to 
Lawrence Jones, the highest bidder, for $100,150. 


COST OF IMPROVEMENTS AND REBUILDING OF THE 
UNITED RAILWAYS AND ELECTRIC COMPANY—The effort 
being made by the United Railways and Electric Company to better 
its power facilities directs attention to the work done by the com- 
pany since the fire. Not only has it provided new cars for most of 
its lines, but practically all of its track has been reconstructed. In 
addition, much special work has been accomplished. The expendi- 
tures might be summarized about as follows: cars, $2,250,000; 
tracks (including special work, $1,400,000); improvements to power 
plant, $1,000,000. 


ADDITIONAL ELECTRIC POWER FOR BUFFALO—By October 
1 the Cataract Power and Conduit Company expects to bring to 
Buffalo from the Canadian side 24,000 additional electrical horse- 
power, thus making its daily supply at least 75,000 horse-power. 
The extra energy will be brought over a transmission line 210 feet 
over the Niagara river, strung between two towers now being 
erected. From the towers, one on each side, the line will drop into 
a transformer station which the power company is erecting adjacent 
to the old Niagara street-car barns. The power will come from the 
power-house of the Canadian Niagara Power Company at Niagara 
Falls. 


POSSIBLE MONOPOLY OF PEND D’OREILLE POWER—It is 
stated that rights to every pound of power in the waters of the 
Pend d’Oreille river between Big Falls, northeast of Spokane, and 
the international boundary, has been cornered by the Pend d’Oreille 
Development Company, of which David T. Ham, of Spokane, is 
president, and George S. Canfield, who has just completed an 
investigation and preliminary survey, estimated that at least 100,000 
horse-power can be developed, with the cost at a minimum com- 
pared with other powers. The natural fall of the river through 
“Z” canyon is from sixty to eighty feet, and there is a possible fall 
of approximately 250 feet for power. The concern, which is backed 
by Spokane capital, purposes building a large plant and transmit 
power as far north as the boundary. 


NEW EQUIPMENT FOR GUADALAJARA, MEXICO—La Elec- 
tra, S. A., the Spanish light, power and street railway company, 
has placed orders for equipment and supplies for the electric 
street-railway system of this city that aggregate in value more than 
$500,000. The order for cars for the new street-railway system 
goes to the McGuire-Cummings Manufacturing Company, of Chicago. 
This concern will build forty cars at an approximate cost of $6,000 


each. The cars will be thirty feet long and will weigh more than 
eight tons each. The United States Steel Products Company will 
supply the iron trolley poles and copper wire for the new system. 
Poles to the number of 1,800 have been ordered. The necessary 
copper wire will cost about $200,000. The dynamos, switchboards 
and other electrical equipment required for the operation of the 
street-car lines will be purchased from the General Electric Com- 
pany. There will be three dynamos of 600 horse-power each, and two 
dynamos of 200 horse-power each. 


COLORADO LIGHTING PLANT CHANGES OWNERSHIP—The 
Standard Light and Power Company has bought the plant of the 
Durango Light and Power Company, which is said to be worth 
$300,000. The Standard is a new company which recently obtained 
a franchise and intends erecting a new plant to be run by water 
power, obtained from a reservoir, the water for which will be 
taken from Junction and Hermosa creeks. The new plant will cost 
$250,000. The new company will operate the old plant until the new 
one is finished. By the terms of the franchise, the Standard com- 
pany has six months in which to commence work and twenty 
months to finish. The present plant is operated by steam and will 
be kept in readiness to start whenever there is a breakdown. The 
Standard people say they will hold their franchise, and by doing 
so must make a reduction in light and power rates of about thirty- 
three and one-third per cent by the provisions of the franchise. The 
Durango Light and Power Company has furnished light for Durango 
for twenty years. 


DAMAGES FOR McCALL COMPANY IN CONDEMNATION 
PROCEEDINGS—The jury in the condemnation proceedings insti- 
tuted by the Susquehanna Electric Company against the McCall 
Ferry Power Company to value a strip of land along the river has 
concluded the matter by awarding the McCall company $56,000 
damages, the railroad company $500 and each tenant in the houses 
who will be compelled to vacate $50. The Susquehanna company is 
a Maryland corporation which owns the old paper mill property and 
is the successor to the Susquehanna Water Power Company. The 
Harford company needed the land of the McCall company for the 
purpose of backing water from its proposed dam, which is contem- 
plated to develop 25,000 horse-power to furnish electricity to Balti- 
more, Havre de Grace and Wilmington. The Susquehanna Power 
Company proposes to build its plant in Maryland, south of that of 
the McCall Ferry company, which is near the Mason and Dixon 
line. This company is a corporation separate from the Susque- 
hanna Electric Power Company. The latter company owns property 
below that of the Susquehanna Power Company, and as yet has 
made no move toward erecting a plant. 


NEW TRANSMISSION LINE FOR THE UTICA GAS AND 
ELECTRIC COMPANY—An electric power transmission line, which 
the Utica Gas and Electric Company has had under construction 
for a couple of months, has been completed. The company has 
started to transmit power eastward, through Frankfort to Ilion, 
Mohawk, Herkimer and Little Falls. About 1,000 horse-power has 
been supplied without interruption, and this will be increased by 
degrees. With this line completed, there have been connected the 
Trenton Falls power station of the Utica Gas and Electric Company 
and the Dolgeville water-power station of the Herkimer County 
Light and Power Company at Little Falls. But very little work is 
to be done to connect the Little Falls company with the trans- 
mission lines of the East Creek Electric Light and Power Com- 
pany, thus forming a continuous transmission line from Trenton 
Falls to Canajoharie, a distance of about fifty miles. The electric 
plants in this territory are being materially increased, and eventu- 
ally the combined plants will have an aggregate capacity of upwards 
of 35,000 horsepower. Later, a station on Fish creek, near Rome, 
will supply an additional 7,000 horse-power. The general plant of 
the transmission line contemplates extending as far west as Oneida, 
taking in Rome and intervening villages, and as far east as Amster- 
dam and Schenectady. 


Y "m vybe t 


mee 


Rea 


September 8, 1906 


OBITUARY NOTES. 


MR. CHARLES R. FABEN, manager of the Toledo (Ohio) Gas, 
Electric and Heating Company, died suddenly at Toledo on August 
28, of heart trouble. 


MR. E. T. HANNAM, inventor of the “Atlas” water-tube boiler, 
died at Chicago, 111., at four P. M., Saturday, August 18. Mr. Han- 
nam was about to enter a train with Mr. J. P. Johnston, of the 
Atlas Engine Works, to go to the latter’s home at Evanston. His 
death was due to heart disease. Mr. Hannam had been connected 
with the Atlas company for the past three years, and had grown 
steadily in the esteem of his associates, being recently promoted to 
assistant manager of sales of the water-tube boiler department. 
He was just entering upon his new duties when he was stricken. 
His death is a distinct loss to the company, and will be regretted 
also by a host of friends and admirers. 


LEGAL NOTES. 


LIABILITY OF COMPANY IN AFFORDING PROTECTION TO 
A STRANGER—A corporation engaged in the generation of elec- 
tricity is held, in Ryan vs. St. Louis Transit Company (Mo.). 2 
L.R.A. (N.S.) 777, to be bound, upon contracting with a stranger 
for the performance of work within its buildings, to keep its wires 
so protected and insulated as to be safe for the latter’s workmen. 


DOBROWOLSKY PATENT SUIT—The United States Circuit 
Court of Appeals for the Seventh Circuit has handed down a decision 
affirming the lower court in the case of the General Electric Com- 
pany versus the Kuhlman Electric Company. The suit referg to 
the alleged infringement of the Dobrowolsky patent No. 422,746, 


owned by the General Electric Company. The Kuhlman company . 


was manufacturing polyphase transformers, in which the cores of 
the different elements were combined in an integral structure. The 
patent was sustained by the United States Circuit Court, and the 
Kuhlman structure held to be an infringement thereof. 


NEW MANUFACTURING COMPANIES. 


CAMDEN, N. J.—The Flasher Sign Company has been incor- 
porated to manufacture and deal in electrical signs. The capital 
is $50,000, and the incorporators are: R. E. Thompson, Jr., L. A. 
Wilkins and Wilfred B. Wolcott. 


NIAGARA FALLS, N. Y.—The Kirkwood Electrical Company, of 
Niagara Falls, has been incorporated at Albany with a capital 
stock of $10,000. The concern intends to do general contracting 
and electrical work of all kinds. The directors of the company for 
the first year are: William C. Winchester and Robert L. Laven, of 
Niagara Falls, and Nathan H. Jewett, of Buffalo. 


ELECTRICAL SECURITIES. 


A monetary stringency effectually checked the bull campaign 
which has been swinging along without abatement for several weeks. 
Along with this stringency a significant feature was the decrease 
in outside public interest in the market. At present it appears as 
if the stock market’s development will be mainly guided by mone- 
tary conditions. It is unfortunate that this has come on the eve 
of the marketing of what promise to be the largest crops on rec- 
ord, and matters are further complicated by the understanding that 
general trade and commerce is in a remarkably strong position. 
There are, however, many well-founded hopes that a large gold im- 
port movement and relief from the United States treasury will 
improve the situation. Railroad earnings continue very favorable. 
Activity in the iron and steel trade is reported to be of great 


proportions. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 1. 
New York: Closing. 
Allis-Chalmers COMMON.............0ceeeeee 19 
Allis-Chalmers preferred.............00.000. 46 
Brooklyn Rapid Transit.................... 76% 
Consolidated GaS........ 0.0. ccc cee eee eens 13914 
General Electric...... is ae aie Butea aes Ree ek 167 
Interborough-Metropolitan common.......... 37% 
Interborough-Metropolitan preferred......... 78 
Kings County Electric. ............ 2.2.00 ae 160 
Mackay Companies (Postal Telegraph and 
Cables) COMMON: 00.4404 seek ee veiw wees’ 73 
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Mackay Companies (Postal Telegraph and 


Cables) preferred......... ccc cece ce ceeee 71 
Manhattan Elevated...............00eeee, -. 148 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone......... 125 
Western: Uni0ns-vs64.% 65s 4a 8s 400 6S eee eens 9115 
Westinghouse Manufacturing Company...... 153 


The directors of the General Electric Company have declared the 
regular quarterly dividend of 2 per cent, payable October 15 to stock- 
holders of record September 15. 

A regular quarterly dividend of 1 per cent on the preferred 
shares and a regular quarterly dividend of 1 per cent on the com- 
mon shares of the Mackay Companies will be paid on October 1 to 
shareholders of record as they appear at the close of business Sep- 
tember 15. The transfer books will be closed from September 17 
to September 29, inclusive. 

The Kings County Electric Light and Power Company has made 
application to the state commission of gas and electricity for con- 
sent to increase its capital from $8,200,000 to $10,000,000. The com- 
mission meets September 10 to consider the application. 


Boston: Closing. 
American Telephone and Telegraph......... 133 
Edison Electric Hluminating......... TEA 239 
Massachusetts Electric. ...........c00 cece vee 69% 
New England Telephone...................:5 129 


Western Telephone and Telegraph preferred. 86 
The annual report of the Edison Company, of Boston, for the 


. year ended June 30 last showed 11.2 per cent earned on the $11,488,- 
100 stock, against 9.4 per cent the previous year. The operations 


for the past fiscal year were by far the best in the history of the 
company. Two factors were responsible for the good statement 
for the year, namely the remarkable increase in new business and 
reduction in operating costs. Of the increase in gross earnings 
for the past fiscal year, amounting to $439,990, or 13 per cent larger 
than the previous year, there was saved for net earnings $174,678, 
making net figures 15 per cent larger than for the previous year. 
From the proceeds of the proposed 10 per cent increase in capital 
the company will be able to clean up its present large floating debt. 
The directors, however, are not expected to take action on the new 
stock issue for a couple of months. 


Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........... 72 
Electric Storage Battery preferred.......... 72 
Philadelphia Electric. ............. 000 wees 85 
Philadelphia Rapid Transit................. 28% 
United Gas Improvement................... 8656 


United Gas Improvement, the company most directly affected by 
the failure of the gas lease extension and the consequent political 
upheaval in Philadelphia a vear ago last spring, is almost the only 
company whose shares have recovered to any extent from the shock 
received at that time. Allowing for the value of the stock allot- 
ment, which United Gas Improvement stockholders have since re- 
ceived, the present price around 87% is equivalent to the former 
price above 96, rights on, at which it sold earlier this year. Im- 
mediately after the failure of the gas lease proposition the prices went 
below 90. Union Traction also has moved to a somewhat higher 
plane. The guarantee is now 5 per cent as against 4 per cent per 
annum the past two years and the quotation is further affected by 
the approach of a still higher rate of dividend. 


Chicago: Closing. 
Chicago Telephone............ccce ee eee eens 119 
Chicago Edison Light................0eeeee 140 
Metropolitan Elevated............ccce ee eeee 6614 
National Carbon common...........-+-e0ee085 85 
National Carbon preferred...............00- 119 
Union Traction common..............+22+6- 5 
Union Traction preferred...........00 eee eee 18 


South Side Elevated’s daily passenger traffic for August was 
93,084, an increase of 7,796. 

The Metropolitan Elevated's daily average of passengers carried 
for August was 123,512, an increase of 7,117. 

Northwestern Elevated during August showed a daily average 
of 68,938 passengers, an increase of 4,238 daily. 


398 


PERSONAL MENTION. ° 

MR. J. F. DAVIS, formerly connected with the Pittsburg organ- 
ization of the Atlas Engine Works, Indianapolis, Ind., has been 
transferred to the company’s offices at Chicago. 


MR. C. V. MILLS, formerly general manager of the Chester 
Traction Company, has accepted a similar position with the Union 
Electric Construction Company, of Philadelphia. 


MR. R. K. MICKEY, president of the Novelty Incandescent Lamp 
Company, St. Marys, Pa., and his wife, were visitors to Chicago 
during Monday, Tuesday and Wednesday of last week. 


MR. NORMAN MARSHALL, president of the Marshall Electric 
Manufacturing Company, Boston, Mass., is spending his vacation 
on an automobile trip through the White Mountains and the Adiron- 
dacks. 


MR. DONALD McDONALD, president of the Kentucky Heating 
Company, has been elected president of the Kentucky Electric Com- 
pany. This company has secured the franchise for lighting the 
city of Louisville, Ky. 


MR. J. N. COX has been appointed superintendent of the Nash- 
ville division of the Cumberland Telephone Company. Mr. Cox was 
general manager of the Gainsboro Telephone Company at Sparta, 
Tenn., for ten years and joined forces with the Cumberland Tele- 
phone Company last April. 


MR. J. ALLEN HAINES, of Chicago, has been spending a few 
weeks in New York. Mr. Haines will hereafter represent the 
Stanley & Patterson Company, of New York, in the West, with 
headquarters at 324 Dearborn street. 


MR. J. P. JOHNSTON, for several years past general sales 
manager for the Weber Steel Concrete Chimney Company, Chicago, 
I., has resigned to become sales manager of the water-tube boiler 
department of the Atlas Engine Works, Indianapolis, Ind., making 
his headquarters at Indianapolis. 


MR. THOMAS L. PHILLIPS, who for some time has been em- 
ployed by the Ontario Power Company, of Niagara Falls, Ontario, 
has been engaged as superintendent by the Genesee County Electric 
Light, Power and Gas Company, of Batavia, which is to distribute 
Niagara Power in this county. 


MR. J. LESTER WOODBRIDGE, formerly engineer of the sales 
department of the Electric Storage Battery Company, Philadelphia, 
Pa., has been appointed chief engineer of that company, succeeding 
J. B. Entz, who has resigned to accept the position of vice-president 
of the Electric Vehicle Company, of Hartford, Ct. 


MR. S. M. KENNEDY, general agent of the Edison Electric Com- 
pany, Los Angeles, Cal., has been ill at his home at Alhambra, Cal., 
for several weeks as the result of a railway accident. His many 
friends in the field will be glad to learn that he is now convalescing 
and expects to return to his duties at Los Angeles in a short time. 


MR. JOSEPH G. RAY has been elected a director of the Woon- 
socket Electric Machine and Power Company. He succeeds his 
father, the late Edgar K. Ray. The new director is a man under 
thirty years of age, yet he is vice-president of one of the Woonsocket 
banks and the general manager of four large street-railway com- 
panies—namely, the Providence & Burrillville, the Columbian, the 
Woonsocket, and the Milford, Attleboro & Woonsocket—all of which 
are part of the Ray system, so-called, of street railways. 


MR. W. H. WHITESIDE, president of the Allis-Chalmers Com- 
pany, Milwaukee, returned on August 22 from a two months’ com- 
bined business and pleasure tour of England, France, Germany and 
Switzerland. Mr, Whiteside inspected various large manufacturing 
industries of England and on the Continent. Among them he vis- 
ited the plants of the leading English steam turbine builders whose 
American rights for building Parsons steam turbines for marine 
and land use are enjoyed by the Allis-Chalmers Company. 


MR. CHARLES LAMBERT KINSLOE, of Lock Haven, Pa., has 
been elected assistant in the electrical engineering department of 
the Western University of Pennsylvania. Mr. Kinsloe graduated 
from the electrical engineering department of State College in 1903, 
with the degree of bachelor of science. He was employed by the 
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Westinghouse Electric and Manufacturing Company at their works 
at Wilmerding for some time after graduating from college, and 
for the past two years has been engaged in experimental laboratory 
work in the engineering department of the Philadelphia Electric 
Company. 

NEW INCORPORATIONS. 


FLINT, MICH.—Oak Park Power Company. $60,000. 


CLOVERDALE, ORE.—The Cloverdale Telephone Company. 


$2,000. Incorporators: Charles Ray, Charles P. Nelson and Merl 
Nelson. 
INDIANAPOLIS, IND.—The Williams Telephone Company, 


Parke county. $200. Directors: James A. Taylor and James H. 
Adams. 


SALEM, ORE.—Madras & Eastern Railway Company. Princi- 
pal office, Prineville, Ore. $10,000. Incorporators: Jobn W. Col- 
lins, L. B. Lafollett and Walter O'Neil. 


HARRISBURG, PA.—Merchants and Farmers’ Telephone Com- 
pany, Cochranton; $5,000. Philadelphia, Pittsburg & Erie Tele- 
phone Company, Harrisburg; $10,000. 


COLUMBUS, OHIO—The Dayton Street Railway Company, Day- 
ton. $10,000. Incorporators: Dennis Dwyer, Albert Emmanuel, 
Charles Bosler, Samuel A. Price and Edward A. Fay. 


COLUMBUS, OH!IO—The Navarre Electric Light Company, Na- 
vafre, Stark county. $10,000. Incorporators: John W. Zinsmaster, 
George A. Myer, David A. Fisher, Peter Zinsmaster and Charles 
Fetters. 


ALBANY, N. Y.—The Cooperstown & Northern Railway Com- 
pany. To operate in Otsego county between Cooperstown, Spring- 
field and East Springfield. $240,000. Directors: Sheldon A. Young, 
of East Springfield; Fred J. Maxted and Charles A. Stannard, of 
Springfield Centre. 


PORTLAND, ME.—Salem Light, Heat and Power Company. 
Organized at Portland for the purpose of carrying on the business 
of generating and supplying electricity for various purposes. $100,- 
000. Officers: president, W. DuBois Palver, of Salem Depot, N. H.; 
treasurer, Wallace W. Cole, of Salem Depot, N. H. 


ATLANTA, GA.—Atlanta, Griffin & Macon Electric Railroad 
Company. To build and operate an interurban trolley line between 
Atlanta and Macon, Ga., passing through several populous towns. 
$100,000. Incorporators: N. P. Pratt, W. A. Wimbish, Clifford L. 
Anderson, Edwin P. Ansley, of Atlanta; W. J. Massee, J. T. Moore, 
Minter Wimberly, W. J. Kincaid, James M. Brawner, Seaton Grant- 
land, of Macon; N. B. Drewery, of Griffin. 


NEW PUBLICATIONS. 


ACTUAL STATE OF THE ELECTRICAL INDUSTRIES—Dtur- 
ing the past two years a number of discussions have taken place 
before the Soci¢té d’Encouragement pour L’Industrie Nationale and 
the Société Francaise de Physique, upon the actual state of the 
electrical industries. These have been brought together and issued 
in pamphlet form by Gauthier-Villars, Paris. 


A STUDY OF RESONANCE IN ANTENNAD SYSTEMS FOR 
WIRELESS TELEGRAPHY—M. Camille Tissot has issued, in 
pamphlet form, his study of resonance in antenne systems used in 
wireless telegraphy. This paper was originally printed in Annales 
de Chimie et de Physique, March and April, 1906. 


REPORT OF THE COMMISSIONER OF EDUCATION— Vol. fi 
of the report of the commissioner of education for the year 1904 
has been issued by the Department of the Interior, Washington, 
D. C. This volume describes the exhibits made during the World’s 
Fair at St. Louis by the various colleges and universities in this 
country. It also gives statistics dealing with city school systems, 
universities, colleges and technical schools, agricultural] and me- 
chanical schools, professional education, normal schools, business 
schools, schools for nurses, ete. One chapter is given over to statis- 
tics of foreign universities and institutions of higher education. 


September 8, 1906 


TELEPHONE AND TELEGRAPH. 


SPRINGFIELD, MASS.—The American Telephone and Telegraph 
Company has received a franchise to operate in Morningside. 


CONWAY, MASS.—The Heath Telephone Company is extending 
its line to Whately. It will then connect with the Northampton 
line. 


SCHENECTADY, N. Y.—The Hudson River Telephone Company 
has been extending its line from Schenectady along the Sacan- 
daga road, a distance of nine miles. 


OMAHA, NEB.—The Home Telephone Company, now known 
as the Gate City Telephone Company, has agreed to accept a thirty- 
five-year franchise from the city of Omaha. 


SAN ANTONIO, TEX.—A new telephone system is being in- 
stalled at Fort Sam, Houston. Instead of the old style of tele- 
phones, the automatic system will be put into use. 


DELMONT, S. D.—A farmers’ telephone company is erecting a 
line running twelve miles northwest of Delmont and connecting 
with the exchange there. A third line is contemplated, running 
northeast toward Parkston and Hillsdale. 


NIAGARA FALLS, ONTARIO—The Stark Telephone, Light and 
Power Company, of Toronto, is asking the right to operate in 
Niagara Falls. It offers a free fire-alarm service, ten city telephones 
free, a house rate of $18 and an office rate of $36 per year. The 
company will put in an automatic system, have no party lines, 
and desires to use the city poles when practicable. 


ST. JOSEPH, MO.—The Missouri & Kansas Telephone Company 
is extending its system of underground conduit, with a view of 
improving the service and removing poles from the streets. About 
150 men are employed in this work, and the extensions are about 
one-third finished. Telephone poles are removed from the streets 
as rapidly as the underground conduits are laid. The size of the 
conduits varies from two inches to fourteen inches. There are 
about 400 pairs of wires in each cable. 


IOLA, KAN.—The Missouri & Kansas Telephone Company has 
decided to accept the terms of the recent ordinance passed by the 
city council, fixing the telephone rates at $2 per month for busi- 
ness telephones and $1.50 per month for residence telephones. The 
Missouri & Kansas Telephone Company at the time the ordinance 
was passed by the council made a strong effort to have the rate 
for business telephones increased to $2.50 per month, claiming that 
in view of the service furnished such a rate was not exorbitant. 
The city council, however, held out firmly for the $2 rate for busi- 
ness telephones, and passed the ordinance at that figure. 


JOPLINE, MO.—At the last meeting of the Quaker Valley Mu- 
tual Telephone Company, L. K. Moeller addressed the company and 
stated that the business men of Galena and many of the private 
citizens were strongly in favor of having a mutual telephone serv- 
ice in the city that would give them the benefit of the farmers’ 
mutual lines which at present surround the city. The Quaker 
Valley local was assured that if it would extend its line to Galena 
that there would be a mutual company organized in the city in the 
next few weeks. After some discussion the matter of moving to 
Galena was put to a vote which resulted in favor of the proposi- 
tion. 


ALBANY, N. Y.—Articles of incorporation of a new telephone 
company to operate in the southern part of Rensselaer county have 
been filed in the county clerk’s office. It is called The Upper Hud- 
son Telephone Company and has a capital stock of $10,000. Accord- 
ing to the articles of incorporation Castleton is the home office 
of the company. Three routes are described. One is south from 
Castleton to Schodack Landing, Poelsburg and Muitzeskill, con- 
necting with the Valatie line at Elm Grove. The second is east 
from Castleton to East Schodack, East Greenbush, Schodack Centre, 
Nassau Lake, Miller’s Corners, Averill Park, West Sand Lake, 
Snyder’s Corners, Alps and other small places intervening. The 
third runs between Coxsackie, Four-Mile Point and New Baltimore. 
The directors are: Andrew A. Gardenier, of Schodack Landing, 
Harvie McK. Curtis, of Coxsackie; Clifford C. Hastings, of West 
Sand Lake; Wakely Best, of Coxsackie; Philip S. Parks, of Muit- 
zeskill; Alberti Baker, of Coxsackie, and Martin A. Springstead, 
of Castleton. 
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ELECTRIC LIGHTING. 


SALT LAKE CITY, UTAH—The Shoshone Power Company is 
now erecting its poles in Davis county, preparatory to stringing 
its wires. 


MILO, ME.—Fred W. Bolster has been awarded the contract 
to build the new power station for the Milo Electric Light and 
Power Company. 


KUTZTOWN, PA.—At a recent special election it was decided 
to secure a $10,000 loan, to be used to increase the capacity of the 
municipal electric light plant. 


ROME, N. Y.—The Rome municipal council has approved of 
the municipalization of the electric light plants and the establish- 
ment of a special plant owned by the city. 


TERRELL, TEX.—The city of Terrell has voted nearly three to 
one in favor of the municipal ownership of the electric light plant, 
and bonds are to be issued to construct one. 


NAPOLEONVILLE, LA.—At a meeting of the Napoleonville 
town council a committee was appointed by the mayor to look into 
the probable cost of an electric light plant for the town. 


ELGIN, ILL.—An ordinance has been passed granting to the 
Elgin Merchants’ Light Company a franchise for twenty years to 
operate a system for furnishing electric light, heat and power to 
local consumers. 


DENVER, COL.—The receipts of the Ephrata electric light plant 
for July of the current year were $414.02, and the expenditures 
incurred in operating the plant during the same time were $106.21, 
leaving a net gain of $307.81. 


CLAREMORE, I. T.—The Claremore council has taken over the 
electric light plant. The consideration was $28,000. This is the 
first move toward installing the $85,000 waterworks system recently 
voted, the bonds for which were sold to an Iowa corporation. 


WILMINGTON, DEL.—It is announced that the Commercial 
Light, Heat and Power Company, which recently received a fran- 
chise in Wilmington, has been financed and will permanently or- 
ganize and proceed to engage in business. The new company will 
transact an electric and gas lighting business. 


DANIELSON, CT.—The borough of Danielson has entered into 
a contract with the People’s Light and Power Company for twenty- 
two arc lights, at a price of $72 per lamp; and not less than sixty- 
four twenty-five-candle-power incandescent lamps, at $15 per lamp. 
The contract is to run for five years from September 1. 


ONEIDA, N. Y.—The board of public works has awarded the 
contract for lighting Oneida to the Hudson Power and Blectric 
Company for a period of five years. The new company will light 
the streets of Oneida for just about one-half of what the city has 
been paying, the new contract price being $37.50 per arc lamp per 
year. 


COAL CREEK, TENN.—Preparations are being made and ground 
has been purchased for building an electric light plant at Coal Creek. 
W. M. Banks and D. C. Taylor, two of Coal Creek’s most prominent 
business men, are the promoters. The boiler and dynamo will be 
purchased at an early date and will be installed as soon as they 
arrive. 


CATSKILL, N. Y.—The new electric light station between Tan- 
nersville and Hunter burned to the ground on August 17. The 
plant furnished light to Tannersville, Hunter and Haines Falls, 
and its destruction leaves these towns in darkness. The cause of 
the fire is unknown. The plant was owned by New Yorkers and 
was partly insured. 


IRON MOUNTAIN, MICH.—At the annual meeting of the stock- 
holders of the Iron Mountain Electric Light and Power Company 
O. C. Davidson, John T. Jones, E. F. Brown, A. C. Cook, James H. 
Cundy, L. T. Sterling and George Irving were elected directors. 
The reports of the several officers were read and were of a very 
satisfactory nature. _ 


SEATTLE, WASH.—L. S. Robe, mining engineer, and Wilson 
& Stackpole, Dawson lawyers, have applied for 60,000 inches of 
Twelve-Mile river water, a mile from the Yukon, for the purpose 
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of generating electricity for Alaska and Yukon territory. They 
promise to spend $100,000 this year and have their plant in opera- 
tion two years after the grant is confirmed. 


BERGEN, N. Y.—The Genesee Power Company has made a 
proposition to the Business Men’s Association, of Bergen, to tap the 
Niagara, Lockport & Ontario Power Company’s line at the West 
Shore, a mile north, and erect a $10,000 station and transformer, 
for the purpose of furnishing the village with power and light, 
provided that the company be guaranteed business to the amount 
of $5,000 a year. 


DENVER, COL.—In accordance with the vote at the last elec- . 
tion an ordinance was presented to the Denver board of supervisors ` 


authorizing a contract between the Denver Gas and Electric Com- 
pany and the city of Denver, for ten years, whereby the city is to 
be furnished with arc lamps at the rate of $60 per lamp. Council- 
men estimate that the new contract means a saving of over $36,- 
000 a year to the city. 


SPOKANE, WASH.—Active work has been commenced on the 
new Inland Empire power plant below Nine-Mile bridge. An im- 
mense coffer dam will be placed across the river at this point. The 
contract for the building of the plant, which is planned eventually 
to develop 20,000 horse-power, has been let to Sanderson & Porter, 
and the cost is estimated at about $850,000. All the material for 
construction has been delivered. 


VERSAILLES, MO.—An election was held to determine whether 
or not the city should set aside its present electric light system 
and buy current from a company to be organized and furnish light 
through a cable from the Gravois, a stream ten miles distant, and 
the proposition carried by 218 to 12. The present electric light 
system has been in use two years, but it is proposed to furnish the 
city with cheaper lights from the water power. 


FREMONT, NEB.—An effort will be made to complete the new 
$50,000 municipal light station this year. The city council at its 
last meeting decided to push the work. A committee was appointed 
to secure options on sites and the clerk and mayor were ordered 
to advertise for bids for bonds. The plant will be located between 
F street and Military avenue, close to the railroad tracks. One of 
the objects in moving instead of remodeling the present plant is 
to get close to the railroads so the cost of hauling machinery and 
coal will be saved. 


COVINGTON, KY.—Two resolutions, looking to the building of 
a municipal electric light plant, have been passed by the board of 
council. They were offered by Mr. Nordmeyer, and on his motion 
they were passed under a suspension of the rules. One directs the 
city clerk to advertise for bids for erecting an electric light plant 
as provided for in the plans and specifications prepared by Owen 
Ford, of St. Louis, Mo. The other directed the city clerk to adver- 
tise for proposals for superintending the erection of the plant and 
for estimating the cost of operating and maintaining the plant. 


VANCOUVER, B. C.—The plans of the Stave Lake Power Com- 
pany, now building a dam on the Stave river for the conservation 
of the waters of that stream for use in the generation of electrical 
energy, have been amplified so that instead of having a maximum 
of 30,000 horsepower there will be available 40,000 during the 
driest season. The total area to be flooded will be about sixty 
square miles. Survey parties are now at Stave river and Stave lake 
determining the exact area which will be flooded. The company 
has determined to proceed with dam construction during the coming 
winter. 


NOBLESVILLE, IND.—T. C. McReynolds, of Kokomo, manager 
of the Noblesville Heat, Light and Power Company, reports that 
work will begin immediately on the company’s new power-house. 
It will be located immediately west of the waterworks power-house 
on the company’s own ground and will be a one-story building, 
100 by 75 feet. The foundation will be of concrete and cement 
and the remainder of the structure brick and stone. The estimated 
cost of the building ranges from $5,000 to $8,000. When it is 
equipped with all the new machinery which the company has or- 
dered the plant will represent an investment of $25,000. 


BELLEVUE, PA.—The Bellevue, Allegheny county, borough 
council voted a five-year lighting contract to the Ohio Valley Light 
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Company, over the veto of Burgess Edward S. Means, Sr. The 
company now has a contract which does not expire until December, 
1907, but to forestall efforts to bring competition for light into 
the borough the old company made a reduction in its old contract 
on condition that it be given a new one. The Pennsylvania Light, 
Heat and Power Company had offered to make a contract at a price 
$5 less a year for each lamp. Petitions are to be circulated asking 
Burgess Means to refuse to execute this new contract, eo that if the 
present company wishes to enforce the resolution overriding the veto 
it may be necessary to take the matter into court on mandamus 
proceedings. 


ST. LOUIS, MO.—Two lighting contracts for the illumination of 
city buildings were let at a meeting of the St. Louis board of public 
improvements. The Union Electric Light and Power Company got the 
contract for lighting south of Washington avenue, and the Laclede 
Power Company secured the lighting contract north of Washington 
avenue. Neither of the companies had competition, and despite 
this fact the Union Electric Light and Power Company put in a 
bid lower than the one of last year. This year’s contract will save 
the city $1,100. The bid of the Union Electric Light and Power 
Company for the district south of Washington avenue was four and 
one-half cents per kilowatt-hour. Last year’s bid was five cents. 
The bid of the Laclede Power Company was five and one-half cents 
per kilowatt-hour, this bid being the same as last year’s. 


CLINTON, MASS.—Papers have been signed conveying eight 
acres of land belonging to H. W. Atherton, of Still River, to the 
Boston Light, Heat and Power Company. Mr. Atherton and F. L. 
Fullam, the latter superintendent of the gas and electric light plants 
owned by the company in Clinton, signed the deeds. The transfer 
of the land in Still River is a big step in the plans of the Boston 
Light, Heat and Power Company for the gas and electric plants 
which the corporation intends to establish in Still River for fur- 
nishing light to Leominster, Groton, Harvard and, eventually, Lan- 
caster and Clinton. The corporation, within the past two months, 
has acquired the farm of Royal Cheney and also land owned by the 
Boston Paving Company. The acquisition of Still River real estate 
gives the corporation about all the land needed for carrying out 
the plans which have been made to date. 


BALTIMORE, MD.—The Consolidated Gas, Electric Light and 
Power Company has awarded a contract for the building of an en- 
gine room as an addition to the plant at Westport. The construc 
tion will be of ferro-concrete, similar to that of the plant. The 
building was originally designed to include this boiler house, when 
the necessities of the company required it. The first installation 
arranged was for five generators of 2,000 kilowatts each. Four 
were installed and partly operated, when it was found the company 
needed more power. The fifth generator, instead of having a ca- 
pacity of 2,000 kilowatts, was contracted for on the basis of supply- 
ing 5,000 kilowatts. The new boiler room, which will be built on 
the north side of the structure, and of which it will become a part, 
will contain an engine of 7,500 horse-power. The building will be 
made sufficiently large to take care of any future expansion in the 
boiler capacity of the company. 


ALEXANDRIA, VA.—The state corporation commission of Vir- 
ginia, at Richmond, has granted a charter to the Alexandria Elec- 
tric Light Company, which is to construct and operate a plant in 
the city of Alexandria to furnish electricity for light, heat and 
power in Alexandria, Alexandria county, and Fairfax county. The 
capital stock is $100,000, and C. C. Carlin is the local attorney. 
The officers are: W. L. Mathues, of Media, Pa., president; J. L. 
Rigby, of Media, Pa., vice-president, and E. E. Mandeville, of Phila- 
delphia, secretary and treasurer. The officers and H. J. Makiver 
and F. L. Blest, both of Philadelphia, compose the board of directors. 
Mayor Fred J. Paff, of Alexandria, signed the contract with the 
Alexandria Electric Light Company for the lease of the electric 
light franchise for a term of thirty years. Agents of the company 
have examined several proposed sites for the location of the plant 
and have expressed themselves as greatly pleased with the condi- 
tions in the city. Although no location has been definitely decided 
upon, the company has several under advisement, and it is thought 
that they will shortly decide upon the site. The work of construct- 
ing the plant, which will cost about $75,000, will soon be com- 
menced. 


September 8, 1906 


INDUSTRIAL ITEMS. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., in engineering sheet No. 6 describes and illustrates storm 
tests of insulators. This is an interesting dissertation which will 
be read with profit by any one interested in this subject. 


THE GOODWIN & KINTZ COMPANY, Winsted, Ct., makers of 
fine metal goods, has ready a new line of gas and electric portables 
and will send its handsome catalogue illustrating and describing 
the devices upon request. This catalogue shows a wide range of 
choice and is replete with examples of high grade and artistic 
fixtures. 


THE NORTHERN ELECTRIC AND MACHINE COMPANY, 22 
Brooklyn avenue, Brooklyn, N. Y., announces its facilities for effect- 
ing prompt shipments of line construction material, creosoted and 
plain cross-arms, locust pins, etc. Where delivery, quality and price 
are concerned, R. B. Fernhead, buyer for the company, announces 
that he is in a position to assure excellent facilities. 


THE ATLAS ENGINE WORKS, Indianapolis, Ind., whose Chi- 
cago sales offices have for several years been in the Fisher Building, 
will, upon the completion of the new Fisher Building in November, 
increase its present quarters by the addition of several larger 
offices. Mr. Frank H. Baker, connected with the Atlas company 
for over twenty years, will continue at the head of its Chicago 
organizations. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is send- 
ing out a circular on “D. & W.” enclosed fuses, for which the com- 
pany is the general western agent. This circular contains an 
illustration of the D. & W. Fuse Company’s new office and factories, 
which are said to be the most complete and largest enclosed fuse 
factories in the world. The circular will be sent to any one inter- 
ested upon request. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., is in receipt of a letter from the Greene Electric Light, Power 
and Manufacturing Company, Ashburnham, Mass., containing the 
following: “I am very much pleased with the performance of the 
100-light transformer. It carried 150 lights four hours a day for 
four months. I examined it frequently with a full load of 150 
lights, but could detect no rise in temperature above normal. It 
did not get warm to the hand. I have one 400-lighter which has 
600 lights on it at times and shows no signs of heating.” 


THE EXCELLO ARC LAMP COMPANY, New York city, announ- 
ces that an order for eighty-one lamps has recently been placed with 
the British representative of the company for lighting Oxford street, 
London. ‘This order was the outcome of elaborate trials with the 
best makes of lamps. The British office of the company has also, 
among others, the following municipal street-lighting contracts at 
hand: Borough of Islington, 250 additional lamps; Southport, sev- 
enty-one lamps on constant current, 2,000 volts (this is in addition 
to the first installation of thirty lamps); Stepney, sixty lamps; 
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Greenock, fifty-three lamps. The Excello arc lamp is also used in 
many prominent installations throughout Great Britain and in 
municipal street-lighting systems in Melbourne and Sydney, Aus- 
tralia; Johannesburg, South Africa; Buenos Aires, South America; 
Yokohama, Japan, and several other important European cities. 


THE PHOENIX GLASS COMPANY, New York city, is in receipt 
of many commendations upon the stability of the Phoenly inner 
globes. Quite recently the Valley Electric Company, New Brighton, 
Pa., in commenting on its results with inner and outer arc lamp 
globes, stated that with one installation of fifty-one Fort Wayne 
form “C” direct-current series arc lamps at Bedford, Pa., the lights 
had been burning from dark to daylight from July, 1905, until 
May, 1906, with but three outer and five inner globe renewals. 
One outer and three inner globes were broken maliciously through 
the lamps being unhooked and dropped into the street, and the 
carbon setter was responsible for the breaking of two of the inner 
globes. The Valley company also states that it is now on its second 
thousand box of carbons, showing that there is a very small con- 
sumption of carbon, due to the globes fitting the gas cap perfectly. 


THE MARINE ENGINE AND MACHINE COMPANY, 126 
Liberty street, New York city, through its elevator department, 
announces the following list of recent contracts: Oliver Estate, 
Pittsburg, Pa.; Russell House, Detroit, Mich.; Brown Shoe Com- 
pany, St. Louis, Mo.; Seligman Building, New York city; Brooklyn 
Eye and Ear Hospital, Brooklyn, N. Y.; Brunswick Site Building, 
New York city; Flatbush terminal, Long Island Railroad, Brooklyn. 
N. Y.; Bemis Brothers Bag Company, Manitoba; Alpha Delta Phi 
Club, New York city; Western Electric Company, New York city; 
B. T. Babbitt Company, New York city; Brooklyn Rapid Transit 
Company, Brooklyn, N. Y.; Hartford Building, New York city; 
Automobile Club of America, New York city; Gulf Bag Company, 
New Orleans, La., Brown Building, Toronto, Ontario; Blackstone 
Building, St. Louis, Mo. The elevator sales department has been 
augmented by the opening of a Chicago office in the Marquette 
Building and a St. Louis office in the Chemical Building. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published a handsome booklet entitled “Through Frisco’s Fur- 
This booklet gives a series of reproductions of buildings 
taken after the earthquake and fire which recently devastated the 
larger portion of the business and residential section of San Fran- 
cisco, Cal. The remarkable resistance of the steel and granite 
structures to both the earthquake and fire demonstrates the correct- 
ness of the views of the American engineers and architects who had 
pinned their faith on the durability of these structures. The com- 
pany has made an examination of the protective action of Dixon’s 
silica graphite paint wherever it was used on the steelwork of 
high buildings in San Francisco. The manner in which this silica 
graphite paint preserved the maximum strength of the steelwork of 
high buildings in San Francisco is well shown in the reports and 
photographs exhibited in this booklet. This exhibition is really 
remarkable and should be studied by every one interested in the 
protection of steel structures by artificial coatings in the form of 


paint. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR: THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Cosmos Club, Washing- 
ton, D. C. | 

AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, S. S. 
Sadtler, 59 South Tenth street, Philadelphia. Next meeting, 
New York city, October 8 and 9, 1906. l 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 95 Liberty street, New York. Meetings, 
fourth Friday of each month. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York. 
AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. Next 

meeting, Birmingham, Ala., October 2-5, 1906. 

AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
tion. Secretary, B. V. Swenson, 60 Wall street, New York. 
Annual meeting, Columbus, Ohio, October 15-20, 1906. 

AMERICAN STREET AND INTRRURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, 12 Woodward 
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avenue, Detroit, Mich. Annual meeting, Columbus, Ohio, October 
15-19. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, George R. Stetson, New Bedford, Mass. Annual meeting, 
Hotel Frontenac, St. Lawrence River, held this week. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meetings held in Boston on third 
Wednesday in March. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Ontario. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, George B. Tripp, Colorado Springs, Col. 
Next meeting, Denver, Col., September 18, 19 and 20, 1906. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. Annual meeting in Novem- 
ber, 1906. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 

ELECTRIC CONTRACTORS’ ASSOCIATION OF STATE OF MIS- 
SOURI. Secretary, Charles J. Sutter, 1220 Pine street, St. 
Louis, Mo. 

ELECTRICAL SALESMEN’S ASSOCIATION. Secretary-Treasurer, 
George H. Erich, 401 Monadnock Block, Chicago. Next annual 
meeting, Chicago, January, 1907. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO—Secretary, 
Frederic P. Vose, Marquette Building, Chicago. Next meeting, 
Chicago, November 1, 1906. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 

ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. Next annual meeting, January 14, 1907. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Eliiot, Claus Spreckels Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday of 
each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York. Board of Directors meets 
second Friday of each month. 

EMPIRE STATE GAS AND BLECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city, 
N. Y. Annual meeting, New York city, October 12, 1906. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. Next meeting, Springfield, Ill., Septem- 
ber 19 and 20. 

ILLUMINATING ENGINEERING SOCIETY. Secretary. Dr. Arthur 
H. Elliot, 4 Irving place, New York. Meetings in New York, 
second Friday of each month. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 
INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. | 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. » 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State College, Ames, Iowa. 


IOWA STREET AND INTERURBAN ASSOCIATION. Secretary, 
L. D. Mathes, Dubuque, Iowa. 
IOWA TELEPHONE ASSOCIATION. 

Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Lawrence, Kan., October, 1906. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, James Maret, Mount Vernon, Ky. Regular meeting, 
second Tuesday in October each year. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


Secretary, C. C. Deering, 
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MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. Next meeting, October 16, 1906. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. 
tary, James F. Barnett. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton. 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, 1907. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. L. 
Eglin, 136 Liberty street, New York city. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
‘Lane, 12 Pearl street, Boston, Mass. Meets last Thursday of 
each month. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 114 
Liberty street, New York. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, T. S. Lane, 536 Ellicott square, Buffalo, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, B. C. 
Adams, Madison, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskiil, 
Greenville, Ohio. ' 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Portsmouth, Ohio. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York. Next meet- 
ing, Washington, D. C., October 9, 10 and 11, 1906. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Col. Meetings second Saturday of each month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, H. S. Balliet, 337 
Madison avenue, New York. Next meeting, Chicago, September 
11. Annual meeting, Washington, D. C., October 16, 17 and 18. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, C. B. Fairchild, Jr., 114 Liberty street, New 
York. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary, G. W. Buzzell, St. Johns- 
bury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 
WESTERN SOCIETY OF ENGINEERS (Electrical Section). 

retary, J. H. Warder, 1737 Monadnock Block, Chicago, IN. 


DATES AHEAD. 


American Electrochemical Society. New York city, October 8 or 9. 

American Institute of Electrical Engineers. New York city, 
September 28. 

American Society of Municipal Improvements. Birmingham, 
Ala., October 2-5. 

American Street and Interurban Railway Engineering Associa- 
tion; American Street and Interurban Railway Association, Colum- 
bus, Ohio, October 15-19. 

Colorado Electric Light, Power and Railway Association, Denver. 
Col., September 18, 19 and 20. 

Empire State Gas and Electrical Association. 
October 12. 

Old Time Telegraphers and Historical Society. 
D. C., October 9, 10 and 11. 

Order of the Rejuvenated Sons of Jove. Niagara Falls, N. Y.. 
September 11-14. Boston, Mass., September 20. 

Railway Signal Association. Next meeting, Chicago, Great Nor- 
thern Hotel, September 11. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


Secre- 


Secretary, 


ASSOCIATION. 


Sec- 


New York city, 


Washington, 
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Record of Electrical Patents. 


Week of August 28. 


829,381. ELECTRIC BELL. Sidney A. Beyland, Elyria, Ohio, as- 
signor to the Dean Electric Company, Elyria, Ohio. Filed April 
22, 1904. The gongs are provided with supports, allowing a 


continuous path of adjustment. 


829,380. TROLLEY HARP. Benjamin L. Dresser, Uxbridge, Mass. 
Filed September 14, 1905. Adjustable fastenings permit easy 
removal of the axle and spring catches for attaching the harp 
to the pole. 

829,403. FINGER-CONTACT FOR ELECTRIC CONTROLLERS. 
Francis E. Imeson, Thornaby-on-Tees, England. Filed April 3, 
1906. A contact tipped with an adjustable roller. 


829.410. TELEPHONE DESK STAND. Ray H. Manson, Elyria, 
Ohio, assignor to the Dean Electric Company, Elyria, Ohio. 
Filed February 28, 1905. A detachable support is mounted 
within the standard. 


829.416. THIRD-RAIL INSULATOR. John J. McGill, Chicago, Ill., 
assignor of one-half to Frank J. Guernsey, Chicago, Ill. Filed 
December 14, 1905. An insulating pedestal, fitted base and clamp- 
ing cap. 

829,419. TELEPHONE EXCHANGE. Nils E. Norstrom, Chicago, 
lll., assignor, by direct and mesne assignments, of one-half to 
John Anderson, Salina, Kan., and one-sixth to Globe Automatic 
Telephone Company, Chicago, Ill. Original application filed May 
31, 1900. Divided and this application filed November 14, 1903. 
A selecting device for automatic telephones, the selection being 
made by the movement of a slider over a series of contacts. 


829,421. ELECTRIC RELEASE MECHANISM. Jack Ochs, Tex- 
arkana, Tex. Filed February 27, 1906. An electromagnetic re- 
leasing gear. 


829,429. SELECTIVE SYSTEM. Sylvanus A. Reed, New York, 
N. Y. Filed March 13, 1903. A number of parallel circuits 
are arranged so that each one may be actuated by a definite 
current strength. 

829,447. METHOD OF PRODUCING AND UTILIZING UNDAMPED 
OR SUSTAINED ELECTRICAL OSCILLATIONS. Frederick 
K. Vreeland, Montclair, N. J., assignor to Wireless Telegraph 
Exploitation Company, New York, N. Y. Filed February 28, 
1905. A discharge within a vapor-containing vessel is made 
oscillating by means of an alternating-current magnet. 

829,469. PARLOR AND SLEEPING CAR HAVING ELECTRIC- 
ALLY CONTROLLED BERTHS. Louie J. Harris, New York, 
N. Y. Filed May 23, 1906. The berths are concealed below the 
floor and raised into position by a motor. i 

829,511. ELECTROMAGNETIC MECHANISM FOR MUSICAL IN- 
STRUMENTS. George H. Davis. New York, N. Y. Filed 
November 16, 1900. A solenoid having two windings, one of 
which throws a plunger, the other comes into action to with- 
draw it at the end of the stroke. 

829,535. TELEPHONE WALL SET. Ray H. Manson, Elyria, Ohio, 
assignor to the Dean Electric Company, Elyria, Ohio. Filed 
February 28, 1905. The set comprises a hollow base and cover 
hinged thereto, the necessary parts being placed within the 
base. 

829,539. FINISHING ELECTRIC LAMP BULBS. George P. Mc- 
Donnell. St. Louis, Mo., assignor to American Electric Com- 
pany, East Orange, N. J. Filed September 1, 1905. The lamp 
is caused to rotate while a flame heats the sealed tip, which 
is allowed to sink within the lines of the bulb. . 


829,545. SPARKING PLUG. Charles E. Ross, Crafton, Pa. Filed 
July 9, 1904. A hollow conducting-casing, containing a core 
of non-conducting material through which passes an adjustable 
electrode. 


829,557. MOTOR SUSPENSION. John E. Webster, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Com- 
pany. Filed January 3, 1906. The motor, mounted pivotally 
upon the axle. has a projection by means of which a compressed 
spring exerts a downward pressure upon it. 


829,568. INCANDESCENT LAMP FILAMENT AND METHOD OF 
MAKING THE SAME. Jean M. Canello, Paris, France. Filed 
August 30, 1904. The filament consists of a rare earth oxide 
core, a continuous conducting coating of the metal ruthenium 
and an outer coating of thorium oxide. 


829,570. MAGNETIC DOLLY BAR. Edward G. Caughey, Hunting- 
ton, W. Va. Filed November 20, 1905. An electromagnet, the 


poles of which are brought close together so as to hold the . 


head of a rivet. 


829,572. TRANSFORMER. Frank Conrad, Edgewood Park, Pa.. 
assignor to Westinghouse Electric and Manufacturing Company. 
Filed January 20, 1904. A transformer core is provided with 
two magnetic circuits of different dimensions, one of which 
is unsaturated and of high reluctance, the other saturated and 
of low reluctance. Coils are placed upon the two cores. 


829,578. ANCHOR FOR GUY WIRES. Claude D. Enochs, La Crosse, 
Wis. Filed July 17, 1905. A shaft is provided with wings 
which are forced out at an angle when it has rotated after 
being driven into the ground. 

829,606. RAILWAY SIGNAL. Robert J. Sheehy, New York, N. Y. 
Filed May 5, 1903. Renewed January 22, 1906. An electro- 
magnet is placed at each end of a track block, which, by 
means of local signal loops, produces a signal on the train. 

829,628. SELF-RESTORING SIGNALING DEVICE. Henry P. Clausen, 
Chicago, Ill., assignor to American Electric Telephone Com- 
pany. Filed April 1, 1906. A pair of electromagnets placed 
so that one operates the signal, the other restores it to its nor- 
mal position. 

829,641. TROLLEY HARP. David J. Etly, Pittsburg, Pa. Filed 
December 13, 1905. Circular guard-plates are placed on each 
side of the wheel, projecting beyond its periphery. The plates 
are movable in respect to the harp. 

829,643. STORAGE BATTERY. George A. Ford, Cleveland, Ohio, 
assignor to Harriet S. Ford, Cleveland, Ohio. Filed December 
22, 1905. The units consist of trays made of infrangible ab- 
sorbent material with upturned marginal edges and an inclined 
bottom. 

829,644. WALL OR SWITCH BOX. Benjamin H. Glover, Buffalo, 
N. Y., assignor to Chicago Fuse Wire and Manufacturing Com- 
pany, Chicago, Ill. Filed August 28, 1903. A box provided 
with ears for engaging the conduits and holding them in place. 

829.646. INSULATOR. Walter T. Goddard, Victor, N. Y., assignor 
to Locke Insulator Manufacturing Company, Victor, N. Y. Filed 
January 7, 1905. A cap is provided for the insulators which 
attaches to its top and has a separate conductor seat. 

829,724. TELEPHONE EXCHANGE APPARATUS. Frank R. Mc- 
Berty, Evanston, Ill., assignor to Western Electric Company, 
Chicago, Ill. Filed August 2, 1902. A magnet is provided in 
each side of the metallic circuit for operating at will either 
one or two signals. 


$29,644. WALL or SwitcH Box. 


829,726. TARGET-ILLUMINATING DEVICE FOR FIREARMS. 
Douglass McIntosh, New. Glasgow, Canada, assignor to Fred- 
erick Johnson, Montreal, Canada. Filed September 1, 1905. 
A small lamp attached below the barrel lights a moment before 
firing, and is automatically extinguished immediately after. 

829,736. INTERCOMMUNICATING TELEPHONE APPARATUS. 
Fred J. Ravlin and John Lofgren, Chicago, Ill., assignors of 
one-fourth to Arthur T. Averill and one-fourth to Glenn M. 
Averill, Cedar Rapids, Iowa. Filed January 15, 1906. Two 
members are provided, one rotatable by hand, which move- 
ment causes the other to follow and make a series of contacts. 

829,774. TIME SWITCH. Henry Geisenhoner, Schenectady, N. Y., 
assignor to General Electric Company. Filed August 24, 1905. 
A receptacle held in normally one position by a spring con- 
tains mercury, which, when rotated against the spring, com- 
pletes an electric circuit and is held in this position electrically. 
It returns to its normal position after the circuit is broken. 

829,780. TRANSFORMER. Walter A. Hall, Lynn, Mass., assignor 
to General Electric Company. Filed May 12, 1904. A hollow 
rectangular iron core providing a single magnetic circuit, ar- 
ranged so as to provide greater space between the coils on one 
side of the leg than on the other. , 

829,783. BLOCK SIGNAL SYSTEM. Max R. Hanna. Schenectady, 
N. Y., assignor to General Electric Company. Filed March 10, 
1905. A signal system for alternating-current railways which 
employ the rails as return conductors; relays operating sig- 
nals are actuated by direct currents. 

829.785. ELECTRIC SWITCH. Edward M. Hewlett and Theodore 
E. Button, Schenectady, N. Y.. assignors to General Electric 
Company. Filed February 7, 1902. A group of switches closed 
one at a time, through a number of electric clutches, by an 
electric motor. 

829,787. SPACE TELEGRAPHY. Wiliam S. Hogg, Washington, 
D. C., assignor to Overland and Marine Telegraph Company, 
New York. N. Y. Filed November 26, 1904. Two circuits are 
connected with the aerial, one attuned to the frequency to 
which the receiver responds, the other attuned for interfering 
waves. 
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829,790. APPARATUS FOR OZONIZING ATMOSPHERIC AIR. 
Edward L. Joseph, London, England. Filed December 12, 1905. 
An electric discharge takes place between electrodes separated 
by dielectrics, while air is circulated through the device. 


829,794. CONTROLLER. Hermann Lemp, Lynn, Mass., assignor 
to General Electric Company. Filed December 18, 1905. Two 
braking positions are provided, one for forward and the other 
for reverse braking. A movable stop brings the contact mem- 
ber to rest in one or the other braking position. 

829,799. COLLECTOR RING. Jakob E. Noeggerath, Schenectady, 
N. Y., assignor to General Electric Company. Filed September 
22, 1905. The collector consists of parallel rings engaging one 
in the other, but separated by air spaces. 


829,783. BuLock SIGNAL SYSTEM. 


829,806. FIXTURE SWITCH. Howard R. Sargent, Schenectady, 
N. Y., assignor to General Electric Company. Filed December 
1, 1902. A rotatable switch which, by means of an M-shaped cam, 
causes quick opening or closing of the circuit. 


829,808. ELECTRICAL WATER HEATER. Frederic F. Shipp, 
St. Louis, Mo., assignor to Electrical Heating and Manufactur- 
ing Company, St. Louis, Mo. Filed September 12, 1904. A non- 
conducting radiating body is pierced with parallel ducts through 
which the conducting heating body is threaded. 

829,810. TEMPERATURE CONTROLLING APPARATUS. John H. 
Swan, Chicago, Ill. Filed January 20, 1904. A valve con- 
trolled by means of pressure set up in fluid heated electrically, 
the heating circuit being controlled by the thermostat. 

829,812. TELEPHONE DISINFECTOR. Nelson J. Tubbs, Louis- 
ville, Ky., assignor of one-fourth to Hardin Collings, one-eighth 
to Frank C. Carpenter, and one-eighth to Walter F. Jones, Louis- 
ville, Ky. Filed May 8, 1905. The disinfector is in the shape 
of a cup within which the receiver is placed when idle. 

829,822. TRACKLESS TROLLEY. Montraville M. Wood, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed Feb- 
ruary 23, 1905. The running trolley which is carried on two 
parallel conductors is easily detached from the car to facilitate 
the exchange of trolleys when the two cars meet. 


829,826. VOLTAGE REGULATOR. Ernst F. W. Alexanderson, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
March 10, 1905. A series transformer is connected in the cir- 
cuit of an alternating-current motor of low power-factor. The 
secondary winding of the transformer is connected in shunt 
with the motor, lamps being placed in this circuit. An ad- 
justable air-gap is provided in the magnetic circuit of the trans- 
former. 

829,827. POWER-TRANSMITTING MECHANISM. Edward H. An- 
derson, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed April 9, 1904. A prime mover drives two dynamo- 
electric machines, mechanically connected, and provided with 
means for varying their electrical connections. 

829,828. REVERSE-CURRENT CUTOUT. Leonard Andrews, Man- 
chester, England, assignor to Stanley-G. I. Electric Manufac- 
turing Company. Filed June 19, 1905. Two coils are provided, 
one series and one shunt, carried on different portions of one 
core. A magnetic shunt is provided for each portion of the 
core. 

829,832. RAILWAY SWITCH LOCK. Robert A. Becker, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed Janu- 
ary 16, 1906. An electromagnet controlled from a distance holds 
the lock. 

829,841. SWITCH-OPERATING MECHANISM. Theodore E. But- 
ton, Schenectady, N. Y., assignor to General Electric Company. 
Filed October 1, 1904. Energy for operating a switch a num- 
ber of times is stored up in a spring by means of a motor. 

829,842. KINETIC SOLENOID. Benjamin F. Carpenter, Roselle 
Park, N. J. Filed May 12, 1904. Renewed December 30, 1905. 
Two coils for setting up a reciprocating motion. 

829,845. FLUID-PRESSURE SYSTEM. Fred B. Corey, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed Feb- 
ruary 2, 1903. A system for operating a motor-controlling 
switch by means of fiuid pressure. 

829.849. TELEPHONE OR LIKE TRANSMITTER. Hahnemann 
A. Cutmore, London, England. Filed September 28, 1905. The 
mouthpiece of the receiver is perforated with a series of holes. 
and is provided with a conical chamber in which a perforated 
diaphragm supporting a cone is placed in front of the dia- 
phragm proper. 
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829,850. LAMP SOCKET. John C. Dallam, Schenectady, N. Y., 
assignor to General Electric Company. Filed August 12, 1905. 
A method of constructing a lamp socket, the parts of which 
are securely held together by a rotation of one in reference to 
another. 

829,860. MEANS FOR CONTROLLING ALTERNATING-CURRENT 
‘MOTORS. Friedrich Eichberg,’ Berlin, Germany, assignor to 
General Electric Company. Filed January 11, 1905. A sys- 
tem of controlling alternating-current commutating motors in 
which connections are provided for supplying current to brushes 
placed at right angles to the normal brushes. 

829,864. SAFETY INDICATOR FOR ELEVATORS AND TRAC- 
TION CARS. Robert H. Gaylord, Pasadena, Cal. Filed Sep- 
tember 29, 1905. An electrically operated indicator actuated 
by the car controller. 

829,869. ADJUSTABLE ELECTROLIER. Alton Hopkins, Denver, 
Col. Filed May 15, 1905. A spring-actuated drum with suitable 
contacts which allows the height of the electrolier to be varied. 

829,872. METHOD OF EFFECTING CHEMICAL ACTION IN 
GASES. Dimmitt R. Lovejoy, Niagara Falls, N. Y., assignor, 
by mesne assignments, to Atmospheric Products Company, 
Niagara Falls, N. Y. Filed March 22, 1901. A chemical com- 
bination is caused to take place by charging electrostatically 
molecules of different gases. 

829,873. APPARATUS FOR SUBJECTING GASES TO HIGH-TEN- 
SION DISCHARGES. Dimmitt R. Lovejoy, Niagara Falls, 
N. Y., assignor to Atmospheric Products Company, Niagara 
Falls, N. Y. Filed May 29, 1902. Electric arcs are set up and 
broken by means of a rotating set of electrodes placed within 
a gas chamber. 

829,874. METHOD OF EFFECTING THE COMBINATION OF 
GASES. Dimmitt R. Lovejoy, Niagara Falls, N. Y., assignor 
to Atmospheric Products Company, Niagara Falls, N. Y. Filed 
June 24, 1902. Renewed July 5, 1906. An electric arc is pro- 
duced in air enriched with oxygen. 

829,875. APPARATUS FOR EFFECTING CHEMICAL ACTION 
IN GASES. Dimmitt R. Lovejoy, Niagara Falls, N. Y., assignor 
to Atmospheric Products Company, Niagara Falls, N. Y. Filed 
July 19, 1902. Renewed July 5, 1906. Apparatus for carrying 
out the above process. 


829,849. TELEPHONE OR LIKE TRANSMITTER. 


829,876. PROCESS FOR EFFECTING CHEMICAL ACTION IN 
GASES. Dimmitt R. Lovejoy, Niagara Falls N. Y., assignor 
to Atmospheric Products Company, Niagara Falls, N. Y. Filed 
January 27, 1903. Renewed July 5, 1906. 

829,877. APPARATUS FOR EFFECTING CHEMICAL ACTION 
IN GASES. Dimmitt R. Lovejoy, Niagara Falls, N. Y., assignor 
to Atmospheric Products Company, Niagara Falls, N. Y. Origi- 
nal application filed May 29, 1902. Divided and this application 
filed January 28, 1903. Renewed July 5, 1906. A combination 

_of gases brought about by charging them electrostatically and 
subjecting them to action of the electric arc. 

829,883. BINDING-POST. Chester Moody, Ellisville, Miss. Filed 
November 6, 1905. A perforated post over which is slipped 
a spring clip which holds firmly in contact the wire inserted 
through the post. 

829,902. ILLUMINATED ADVERTISING SIGN. Frank H. Urry, 
London, England. Filed May 31, 1906. The sign screen is com- 
bined with a color screen and a dissolver having translucent 
and opaque portions. 

829,905. ELECTRICAL RELAY. Harry M. Abernethy, Cleveland, 
Ohio, assignor to the American Railway Signal Company, 
Cleveland, Ohio. Filed July 8, 1905. A relay provided with 
a series of reversible carbon and platinum points and actua- 
ting electromagnets. 

829,909. ELECTRIC BELL. Edward B. Craft, Chicago, Ill., assignor 
to Western Electric Company, Chicago, Ill. Filed October 21, 
1904. A method of construction in which the core and return- 
plate pieces are punched out. 

829,917. SWITCH. Francis K. Fassett, St. Louis, Mo., assignor, 
by mesne assignments, to William Maxwell Scott, Philadelphia, 
Pa. Filed April 27, 1904. A set of laminated contacts of an 
unequal] length submerged in an insulation fluid, bridge across 
terminal blocks. 

829,934. APPARATUS FOR THE PRODUCTION AND UTILIZA- 
TION OF UNDAMPED OR SUSTAINED ELECTRICAL OSCIL- 
LATIONS. Frederick K. Vreeland, Montclair, N. J., assignor to 
Wireless Telegraph Exploitation Company, New York, N. Y. 
Original application filed February 28, 1905. Divided and this 
application filed November 14, 1905. A vapor tube in which an 
electrical discharge takes place and is acted upon by an alter- 
nating magnetic field, so as to commutate the current within the 
tube. r 
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ISSUED WEEKLY 
THE CADMIUM CELL. 

The advantages of the cadmium cell as a primary standard 

Its temperature 

and the 

Until recently we 


of electromotive force are now well recognized. 
coefficient is small, compared with the Clark cell, 
electromotive force is near unity in value. 
had every reason to believe that its permanence was at least 
equal to that of the Clark cell, and it was no more difficult to 
set up. It was with these ideas in mind that the substitution of 
the cadmium cell has been urged to replace the Clark cell, which 
has heretofore been the recognized standard; in fact, this sub- | 
stitution has been recommended by a number of scientific bodies, 
and at the recent meeting of the British Association for the 
Advancement of Science a report was made by the committee 
on practical standards of electrical measurement in which the 
change is recommended. | 
Unfortunately, as we have already noted, more recent work 
with the cadmium cell has thrown some doubt upon its per- 
manence, and it is a coincidence that at the same time that 
the report of the British Association’s meeting comes to hand an’ 
article appears in the Physical Review for August, contributed 
by Professor George A. Hulett, on this subject. Professor 
Hulett’s work with the Clark cell is well known, and he here 
gives some of his most recent results. They bear out the opinion 
expressed somewhat earlier in the vear—that is to say, that, as at 
present constructed, the cadmium cell can hardly supplant the 
Until the 


cause of the trouble has been located or avoided, it would seem 


Clark cell as a primary standard of electromotive force. 


well not to make any change in our standard. This criticism 
should be applied to the cadmium cell merely as it is now con- 
structed. 


eventually supplant the Clark cell; in fact, we have good reason 


The inference is not that the cadmium cell will not 


to hope that the change may be made with confidence before 
long. It will be remembered that just such difficulties were 
encountered in bringing the Clark cell up to its present highly 
developed condition. But until there is no question as to the 
reliability of the cadmium cell there should be no change made 


in our standard. 


COAL VALUES. | 
That method of producing coal in which the price paid 

depends upon the amount of useful combustible is coming into - 
use, though slowly. It is a rather remarkable fact that though 
a few power companies adopted this method about ten years 
ago, but little or no thought was given to the matter by the 
managers of the greater number of power stations. No expense 
whose object was to increase the efficiency of the boiler house : 
or to decrease the cost of generating steam was grudged, but 


few went back of this, and all accepted whatever coal was sent 
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to them, for which they paid the stipulated price. That this was 
poor policy is now generally believed, and coal is purchased now, 
by many important stations, at least, according to the amount of 
combustible in it. A reduction in price is made for the amount 
of ash and for the amount of moisture which must be evaporated, 
and which thus causes a loss of heat. 

The question has been raised, whether the ash acts merely as 
a diluent or whether it is not detrimental in other ways. More- 
over, it seems likely that the size of the coal will have some effect 
upon the performance of the furnace, either as respects its 
efficiency or the rate at which fuel may be burned. An exceed- 
ingly interesting and valuable paper dealing with these problems 
was read at the recent meeting of the Western Society of En- 
gineers by Mr. W. L. Abbott. Mr. Abbott has conducted a 
long series of experiments, made to determine the effect upon 
furnace efficiency and performance, of the size of the coal, of the 
thickness of the fire, and of the amount of ash. His paper 
appears on another page of this issue, and it should be read 
by all who have to do with steam generation. Although the 
ground has not yet been fully and satisfactorily covered, the 


results already obtained are significant and important. As. 


regards the effect of ash, it was found that besides acting as 
a diluent of the combustible, ash is detrimental in other ways. 
If a coal contain a high percentage of ash it then not only 
has a correspondingly less amount of combustible, but such coal 
_ can not be burned as effectively in the furnace. There is less 
combustible on the grate for a given thickness of fire, and to 
burn it completely requires an excessive amount of air. Thus 
the efficiency of the furnace is lowered, since the temperature is 
lowered; and, what is equally important, in most cases, the 
capacity of the boiler is reduced—that is to say, less steam can 
be produced. The penalty for ash should tnerefore not be 
simply proportional to the amount of ash, but should involve 
some power of this factor. For instance, it was found by Mr. 
Abbott that the efficiency of his furnace, and therefore the 
capacity of his boilers, was reduced to zero when about forty per 
cent of ash was present in the coal. Therefore, coal containing 
sixty per cent of combustible has no value as a fuel under the 
conditions of the test. 

Next in importance to the amount of ash is probably the 
size of the fuel. This seems to have an irregular action—that 
is to say, taking the coal that is passed by screens of different 
sizes, it was found that the efficiency first increases with the size 
of the screen, then decreases and then again increases. The best 
results are obtained when the coal is fairly uniform in size. These 
results show that, given two coals, each having the same per- 
centage of ash and of moisture, that which runs most uniform 
in size should be given the higher value, and in the purchase 
of coal this factor should be given some weight. To determine 
the way in which the penalty should be brought in, a large 
number of experiments were conducted and from them a table 
constructed which assigns values to the coals, according to the 
size of the screen through which they have passed. Probably, 
dealers in coal will object to such discrimination, holding that 
the value of a coal depends upon the amount of combustible 


ELECTRICAL REVIEW 


Vol. 49—No. 11 


it contains; but from the central station’s point of view the 
availability of the heat generated is as important as its amount, 
and therefore that coal which may be burned most efficiently 
or which will produce the greatest amount of steam in a given 
boiler is the most valuable. 

Another feature studied by Mr. Abbott, and mentioned 
above, was the effect of the thickness of the fire. This, of 
course, has nothing to do with the price to be paid for the coal, 
but for each kind of coal there is, undoubtedly, a particular 
thickness which gives the best results. An interesting fact 
shown by the experiments was that the efficiency of the furnace 
is practically independent of the thickness of the fire; but a 
thick fire, due to the deficiency of air, gives incomplete com- 
bustion and therefore produces smoke. The thin fire may be 
Although the efficiency of the furnace is unaffected, 
It was found that with small- 
sized fuels the greatest amount of steam was secured when a 
large amount of smoke was produced. We have heard so much 
of late regarding the inefficiency of smoky furnaces, but the 
results just mentioned seem to indicate that a large amount of 
smoke does not mean necessarily that the furnace is being 
badly managed. It may mean simply that it is doing a large 
amount of work, and it is an important advantage to the central 
station if two boilers may be made to do the work of three. It 
does not follow from these results that the furnace in question 
might not be improved and the same amount of steam generated 
without the smoke by introducing certain improvements in it. 
But the fact that a smoky chimney does not prove that the 
furnace is being managed badly is a point well worth bearing 
in mind. We hope that the experiments will be carried further, 
for the work has not yet been completed, and any light thrown 
upon problems of burning and of purchasing fuel is most 


smokeless. 
the capacity of the boiler is. 


acceptable. 


THE MAGNETIC INDICATOR FOR HARDENING STEEL. 


Unusual applications of peculiar electric or magnetic phe- 
nomena are always interesting, but particularly so when the 
phenomena in question have not been made use of. A case of 
this kind is that described by Mr. William Taylor before the 
British Association at its recent meeting at York, England. 
After having contended some time with the difficulties of getting 
the proper temperature for hardening tool steel, Mr. Taylor 
tried a thermo-junction pyrometer, thinking that in this way he 
would get accurate temperature indications and thus be able to 
control his furnace. Unfortunately, the pyrometer was not 
satisfactory, for while it gave accurate temperature indications, 
it did not show when the critical temperature of the sample being 
tested was reached, and it thus became necessary to obtain a 
cooling curve for each lot of steel. 

It occurred to Mr. Taylor that, since the critical temperature 
for tempering is also a critical temperature magnetically, he 
might avail himself of the magnetic change in order to guide 
his tempering work. His attempts to do this were most success- 
ful. The method by which he experimentally demonstrated that 
the idea could be utilized in practice consisted in arranging a 
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circuit containing two coils and a telephone receiver. Through 
a third coil, placed between these two coils, was sent an alternat- 
ing current, and the positions of the coils were adjusted until 
no sound was heard in the receiver. Then, interposing between 
either of the outer coils and the central one a piece of iron or 
steel, a sound was immediately heard in the receiver; but when 
the sample of metal was heated to ita critical point it lost its 
magnetic properties and the sound ceased. It was then quenched. 
Using this test, he found that there was no difficulty whatever 
in tempering his tools, and that, in consequence of it, warping 
and changes of size were avoided. It was found that if the 
sample was allowed to cool below the critical points, so that 
sound was again heard in the telephone, the tempering was 
imperfect. As the apparatus described is hardly suitable for 
factory work, a modified instrument was made. This consisted 
of a permanent horseshoe magnet having extended soft-iron 
poles. One of these poles was arranged so as to rock back under 
normal conditions. By placing the sample of steel to be tem- 
pered at the tips of the two soft-iron poles, both were held down 
by magnetic attraction; but when the sample was heated until 
it lost ils magnetic properties the rocking pole was at once 
released, and, flying back, gave the signal for quenching. This 
device was found to be of great practical service in making the 
work of miscellaneous hardening safe and certain in its results. 
By means of it tempering is carried out at temperatures less 
than that used by a skilled workman, and in this way over- 
heating, resulting in brittleness, cracking and warping, is 
avoided. 

This is a very ingenious use of a peculiar property of iron, 
and, so far as can be recalled, it is the only one making use of 
it. Many years ago an endeavor was made to utilize this property 
for generating electric currents, but it was unsuccessful, the 
efficiency being too low and the output of the apparatus com- 
paratively small. 


———_—— 


HIGH-SPEED AND FLYING CONNECTIONS. 

Among the advantages which may be secured by means of 
electric traction, should the necessity arise, will be higher speeds 
and the safeguards which must go with them. An interesting 
suggestion in this direction was made in a recent discussion of 
the advantages of electric traction by Mr. C. F. Jenkin before 
the British Association. Mr. Jenkin believes that if high speed 
be introduced every station on the road will demand express 
service, and he suggests that the difficulty of giving it might be 
overcome by introducing what he calls slip cars—that is to say, 
each train has attached to it a number of cars which may be 
detached as it proceeds at full speed. Passengers for a certain 
station or group of stations will be gathered together in the last 
car, and as this approaches their destinations the car will be 
separated from the train and follow it under its own power. 
To give a corresponding service in the opposite sense it would be 
necessary for the cars to start from the stations as the train 
approaches and to attach themselves to it while running at full 
speed. The plan seems rather visionary at present, though some 
such method of operation may become necessary. 
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AN ANTICIPATION FOR THE TELEPHONE. 

The extension of the telephone system has been so rapid as 
to make its use general in the smaller towns and villages and 
even in sparsely settled country districts, and now the natural 
anticipations are toward its universal use. Arguments as to 
its utility are trite, the demand exists, and the limitation is 
that of cost. 

It is puerile to demand that the price of telephone service 
must be reduced merely because it brings a profit, which is true 
likewise of the price for anything else which is bought; and yet 
the whole of the technical and administrative skill of the tele- 
phone companies are concentrating their abilities upon the 
reduction of costs, and bestow the benefits of such reductions 
upon their patrons. Step by step the rates are being lowered, and 
what is of vastly more importance the service is being segregated 
into different classes suited to the needs of various patrons and 
the prices made in accordance with the measure of the service 
which is sold. 

The expense of the rural telephone scrvice is already reduced 
to a minimum under existing conditions, and yet the line and 
pole expense increase with longer distances into sparscly settled 
districts, and the growing price of poles, with every prospect of 
an increased price of copper, will add to the cost of all such lines 
in the future. 

How is the skilled inventor to meet this problem? Selective 
ringing instruments are in abundance, and those types which are 
successfully operative under conditions of practical usage are of 
value in affording improvements to the service, although such 
devices would deprive the other nineteen inquisitives on a rural 
line of the opportunities to reenforce their knowledge of their 
neighbor’s affairs by their wonted custom of removing the 
telephone and listening in whenever the bell rings. 

This is not the solution of the problem, as selective ringing 
would add to the cost as well as improve the character of the 
service. 

The line of improvement must be in adding to the traffic 
capacity of telephone lines. This has been done in the telegraph, 
and the telephone has improved in the same direction by the 
phantom circuit by which two metallic circuits may be made to 
serve as three circuits, and another instance is that which permits 
the simultaneous use of telegraph and telephone service over the 
same line. And in somewhat more than an experimental man- 
ner telephones have been used upon lines which simultaneously 
carry electric lighting or power currents. 

Will some one amplify this usefulness of a single telephone 
circuit by extending its functions to simultaneous transmissions 
of speech, and make the invention practical by allowing such 
transmissions to divide to other circuits at the switchboard, and 
thence each on its own course as may be needed? 

The difficult portion of this problem, like that of the present 
use of the telephone and the operation of the electric railway 
car, is that it must be capable of use without skill by the patron 
at the telephone. 

The power of doubling the service over a telephone would be 
of great value, and who can deny that it is not within reason 
to expect that this may not be done with the telephone as it has 
been done in greater measure with the telegraph? 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS. ' 


BY JOHN B. C. KERSHAW. 


I—NATURAL AND ARTIFICIAL FUELS: 
THEIR ORIGIN, COMPOSITION AND 
METHODS OF SAMPLING.—Concluded. 


Semi-Anthracite or Steam Coal—Fuels 
which when heated yield from ten to 
twenty per cent of volatile matter, are 
known as semi-anthracite or steam coals. 
They are very largely used for steam-rais- 
ing purposes in the Royal navy and by fac- 
tories located in cities where smoke prose- 
cutions are frequent. Approximate an- 
alysis of typical semi-ahthracites are given 
below: 

Calculated 


Calorific 
Volatil 

No. = Ash. Matter. Coke. cvalue in 

Units. 
Per Cent. Per Cent. Per Cent. 

1.. 14.95 10.00 90.00 7,405 
es 15.25 11.80 88.20 7,398 
me ae 10.00 12.50 87.50 7,855 
4.. 10.75 13.60 86.40 7,783 
5.. 8.85 15.50 84.50 7,950 


Fuels of this type can be burned with- 
out smoke production in most types of 
boiler furnaces, and they do not require 
large combustion chambers or very skilled 
management in order to obtain perfect 
combustion. As shown by the approxi- 
mate analyses, the greater portion of the 
fuel remains as an incandescent mass of 
coke after the preliminary heating upon 
the firebars of the furnace, and radiation 
transfers the heat from this mass of glow- 
ing fuel to the water in the boiler. 

_Anthracite—Anthracite is the nearest 
approach to coke in chemical constitu- 
tion which is found naturally, but it dif- 
fers from coke in its physical properties, 
being very. dense and of shining appear- 
ance. Anthracite gives off only from three 
to ten per cent of volatile matter when 
heated, and consists chiefly of fixed car- 
bon, with little oxygen or hydrogen. 

The following is an approximate an- 
alysis of a typical South Wales anthracite 
fuel: ` 


Volatile 


| Calorific 
- sh. Matter. Coke. Value. 
Per Cent. Per Cent. Per Cent. 
1.70, 3.64 96.36 8,305 


Anthracites are difficult to ignite, ow- 
ing to their density and low percentage of 
volatile matter; but under proper condi- 
tions this type of fuel can be burned com- 
pletely and yields a very intense but 
localized heat. Anthracite is chiefly used 
in metallurgical operations, and is not em- 
ploved to any great extent for steam-rais- 
ing purposes; but when so employed no 
combustion chamber is required, and the 


‘All rights of reproduction and translation reserved. 
Copyright, 1906, by John B. C. Kershaw. 
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boiler surface may be placed close to the 
mass of burning fuel. 

Petroleum and Its By-Products—AI- 
though liquid fuels have little application 
in the United Kingdom, owing to the 
limited supply available for industrial 
purposes, in Russia and the United States 
they are largely used for heating and 
steam-raising purposes. Crude petroleum 
contains a large number of liquid hy- 
dro-carbons of the general formula 
Cn Han +e, and it is the crude oil or the 
residues obtained in refining it that is 
used for steam-raising purposes. In Rus- 
sia, especially, the residue from the first 
distillation of the crude oil, called “as- 
tatki,” is utilized also most entirely in this 
way. 

The following tests! show the differ- 
ence in composition and heating value of 
the Russian and American oils. 


- -n ve) 

ag ao ag E 

53 S 8g Fg 

foe be > om 

Só pn BH =e 

AO Am AO C 
Russian crude light.. 86.3 13.60 0.10 22,628 
i “ heavy. 86.5 12.3 1.1 19,440 
ý astatki...... 87.1 11.7 1.2 19,260 
Pennsylvania crude.. 84.9 13.7 1.4 19,224 
West Virginia crude.. 86.6 12.9 0.5 21,240 


When burnt in suitable furnaces with 
proper provision for the supply of the oil in 
the form of a spray, petroleum is superior 
to ordinary coal as a fuel, and has thirty- 
three per cent higher evaporative value 
than anthracite. Actual tests have given an 
evanoration of 20.8 pounds of water per 
pound of petroleum. Liquid fuel is easily 
transported and stored; yields no ashes 
on combustion, and were the supply of 
crude oil sufficient there is little doubt 
that it would be very largely used for 
steam-raising purposes in this and other 
countries. Under present conditions, how- 
ever, the price of petroleum is too high 
to enable it to compete with coal as a 


fuel. 
ARTIFICIAL FUELS. 


Gas-Coke and Coke-Oven Coke—These 
two forms of fuel are obtained by submit- 
ting bituminous fuels to dry distillation 
—that is, by heating in closed retorts or 
ovens in the absence of air. The mois- 
ture and volatile constituents of the coal 
are driven off, and only the carbon, ash 
and impurities remain—as a solid residue 
in the retorts or ovens. Gas-coke is the 
residue obtained in the manufacture of 
coal-gas, and here the quality of coke is 
of secondary importance to that of the gas. 
The coke produced from coke ovens, on 
the other hand, is the chief product of the 
coking process, being designed for use in 
the iron smelting industry, and in many 


1** The Calorific Power of Fuels,“ H. Poole. 
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cases the gases from coke ovens are allowed 
to escape into the atmosphere. 

The use of coke for steam-raising pur- 
poses is verv limited, since its price is com- 
paratively high; but it is sometimes pur- 
chased and mixed with bituminous fuel, 
to lessen the trouble from smoke in very 
heavily worked boiler plants. Coke can 
be burned completely without any com- 
bustion chamber. 

The following is an approximate an- 
alysis of a typical coke: 


Volatile Calorific 
Ash. Matter. Coke. Value. 
Per Cent. Per Cent. Per Cent. 
18.85 1.90 98.10 6,972 


Owing to the loss of the volatile con- 
stituents of the fuel, the percentage of ash 
in coke is always higher than that of the 
original fuel. 

Coke contains, as a rule, from 2.0 per 
cent up to 6.0 per cent of moisture, owing 
to its absorbent properties and to the fact 
that on drawing from the retorts or ovens 
it is often quenched with water. 

Coke contains also a large portion of the 
sulphur impurity of the original fuel, and 
it is not, therefore, a very suitable fuel 
for use in towns or cities for the reasons 
already given under Bituminous Fuel. 

Peat-Coke—This artificial fuel is ob- 
tained by the dry distillation of peat in 
retorts of special design, after a large por- 
tion of the original water contents of the 
peat have been removed by mechanical 
methods. The following is an analysis 
of a peat-coke prepared by an electrical 
method : 


Per Cent, 
Moisture ........... 17.50 
ASW otc aoa 18.00 
Volatile matter..... 57.60 (on the dried 
Coke cece ecu gots 42.40 sample. 
Fixed carbon....... 24.40 


This .test must not be taken as repre- 
sentative of peat-coke generally, however, 
as it is possible by scientific methods to 
obtain a much lower percentage of mois- 
ture, and of volatile matter in the finished © 
product. The ash test in this case has 
also been increased by the unwise addi- 
tion of chemicals to promote electrical 
conductivity. 

A sample of peat-coke from Argyle- 
shire contained only 6.50 per cent mois- 
ture and 2.70 ash; while Norwegian peat- 
coke contains 4.82 per cent moisture and 
3.0 per cent ash. : 

Although peat-coke has not so far been 
manufactured upon a large scale, it is 
now being produced at several small works 
in Norway, Canada, Ireland, Germany 
and other peat-producing countries. When 
the coal fields of Europe and America are 
exhausted, peat-coke is likely to play an 
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important réle—in the maintenance of 
the world’s industries. Owing to its per- 
centage of volatile matter and freedom 
from sulphur—peat-coke is a far more 
perfect fuel for household and industrial 
use than ordinary coal. 

Briquette Fuels—Briquette fuels. are 
made chiefly from semi-anthracite and an- 
thracite coal by mixing the dust and fine 
coal obtained in the course of mining and 
screening with tar or other binding ma- 
terials and by moulding the mixture into 
bricks in specially designed presses. The 
resulting briquettes burn slowly with evo- 
lation of little smoke, and find a large use 
in Germany and other European countries 
for domestic purposes. The following 
shows the composition of such a briquette 
fuel made from German peat: 


Per Cent. 
Moisture ........... 10.78 
Ash <a2cetecucwaayas 7.35 ) 
Coke PRES EES OR ee 36.50 Lon dry sample. 
Volatile matter..... 63.50 
Fixed carbon....... 29.15 


As the cost of briquette fuel delivered 
in manufacturing districts is higher than 
that of coal, it is little used for industrial 
and steam-raising purposes. 

Gascous Fucl—There are many engi- 
neers who believe that the power and heat 
required by our industries in the future 
will be obtained from gaseous fuel. Some 
of the advantages of this form of fuel 
have already been mentioned. Others are 
that with slight modifications in the gas- 
producing apparatus the gas obtained can 
be used either for heating or for power 
purposes. Large gas engines driven by 
producer-gas (obtained from ordinary 
biturninous slack costing only 6s. per 
ton d/d) have now been running satis- 
factorily for some vears in Germany, 
in America and in the United Kingdom ; 
and as one horse-power can be obtained 
‘from onc pound of coal by this method, 
the advantage over the present methods 
of power generation are undoubted. Even 
with the existing power plants—consist- 
ing of steam boilers and reciprocating or 
turbine engines—there is much to be said 
for heating by gas, and in many works 
the installation of a large gas-producer 
' plant would lead to fuel economy, and 
incidentally also solve the smoke problem. 

Producer-gas_ varies in composition 
with the type of producer used, the 
method of working and with the com- 
position of the fuel consumed. When 
steam is used in the working of producers, 
a mixture of ordinary producer-gas and 
water-gas is obtained. Carbon monoxide 
and hydrogen are the essential heating 
constituents of producer-gas and upon the 
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percentage of these constituents present 
in the gas its thermal value depends. 

The earlier forms of gas-producers 
could only be worked satisfactorily with 
semi-anthracite and anthracite fuel. Mod- 
ern producers and methods of working 
permit the cheapest forms of bituminous 
slack to be employed with satisfactory re- 
sults. The ammonia recovered in the 
form of sulphate as a by-product -is also 
of considerable value. The following is 
the composition of gas from a typical 
Mond gas plant, using cheap fuel: 


No. 1. No. 2. 


Per Cent. Per Cent. 
CO, (Carbon dioxide)...... 16.8 16.0 
CO (Carbon monoxide).... 10.2 11.0 
CH, (Methane)............ 2.5 2.0 
H (Hydrogen)........... 26.4 29.0 
N (Nitrogen)............ 44.6 42.0 
100.0 100.0 


No. 2 gas has a heating value of 140 
British thermal units per cubic feet, and 


- contains eighty-four per cent of the ther- 


mal value of the original fuel. In the 
writer's opinion the transition from steam 


Fic. 1.—SAMPLING PLATE AND HAMMER. 


engines to gas engines for power genera- 
tion will be marked by an intermediate 
stage In which gaseous fuel will be em- 
ploved for steam-raising purposes. 
Sampling Fuels—The sampling of fuel 
has not in the past received from engi- 
neers the attention it requires. It is per- 
fectly useless having elaborate chemical 
an:l calorifie tests made of fuel, if the 
sample be a non-representative one. In 
the majority of instances, in which engi- 
neers have submitted fuel samples to the 
writer for analysis or report, they have 
evidently given little thought or atten- 
tion to the problem of sampling the fuel. 
The sampling operation is in fact one 
demanding as much care and attention 
as the later chemical examinations; and 
the idea, that a few pounds of coal se- 
lected haphazard from any part of a 
wagon-load or heap of fuel, can form a 
representative sample is utterly absurd. 
The sampling of slack and small fuel 
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is simpler than the sampling of mixed 
large and small coal. but in each case a 
truly representative sample of coal can 
only be obtained by strict adherence to 
the rules for samphng given below. The 
sampling of liquid fuels is simplest of all, 
since here the contents of a barrel or 
tank can be well mixed by blowing air 
through or, in the case of tar, by using 
a plunger for a few minutes before taking 
the sample. The only difficulty then is 
the selection of the number of barrels 
from which to take samples, and the usual 
proportion in sampling work is every third 
or fifth—exeepting when the total num- 
ber is small—when every barrel may be 
sampled with little extra expenditure of 
time. 

The sampling of peat and briquette 
fuels is best carried out by taking bor- 
ings out of a large number of selected 
blocks, and reducing these to powder by 
rubbing between serrated iron plates. A 
proper sampling-plate and suitable ham- 
mer (Fig. 1) are required for the prep- 
aration of fuel samples when this work 
is often carried out, and in large works 
where fuel sampling is a regular portion 
of the scientific management of the plant 
a small mortar mill or large crushing and 
grinding mill is essential for the speedy 
performance of the work. 

The ordinary type of coffee mill is use- 
ful for crushing samples of fuel in the 
final stage of their preparation for labora- 
tory examination. 

RULES FOR SAMPLING FUEL. 

As each barrow-load of fresh portion of 
fuel is taken from the pile or store heap 
a count is kept of the number used, and 
the whole contents of each tenth or twen- 
tieth barrow or portion are placed on one 
side, in a cool place, under cover. Care 
must be taken that the barrow or portion 
selected for the sample does not contain 


an unfair proportion of lumps or smalls. 


At the end of the day, or period for 
which the sampling is to be carried on, 
the heap of fuel obtained for sampling 
purposes, as described above, is trans- 
ferred to a sampling-plate, and the larger 
lumps are all crushed down to walnut 
size. Should no sampling-plate be availa- 
ble, four of the iron plates used for cov- 
ering manholes and boiler flues may he 
utilized to obtain a hard clean surface 
on the floor of the boiler house, and the 
crushing down of the sample may be car- 
ried out on these plates with any heavy 
and flat lump of iron at hand. The heap 
of fuel, after this first crushing, is thor- 
oughly mixed bv turning over and over 
with a spade. The heap is then flattened 
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down, two lines are made across it at 
right angles with the edge of the spade, 
and two of the four opposite sections are 
selected to form the reduced sample. The 
lumps in this are again crushed, the sam- 
ple is again mixed, and the quartering 
operation repeated until about eight or 
ten pounds of fuel only remain, with no 
lumps that will not pass through a quar- 
ter-inch sieve. Two one-pound tins, with 
ordinary or patent lids, are filled from 
this remaining heap of fuel, after thor- 
oughly mixing the same with the hands 
or with a small shovel. One of these tins 
is to be sent per parcels post to the fuel 
expert for analysis; the other is to be kept 


for reference in case of dispute. 
(To be continued.) 
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“The American Steel Worker.” Second 
edition. E. R. Markham. New York. The 
Derry-Collard Company. Cloth. 366 pages. 
53% by 8 inches. 163 illustrations. Supplied 
by the ELECTRICAL REVIEW at $2.50. 


The experience of twenty-five years’ 
working with steel and in the selection, 
annealing, hardening and tempering of 
various kinds and grades is brought to- 
gether in book form for the benefit of those 
who have to do with such operations. The 
work is eminently practical, as it not only 
states clearly the end sought, but gives 
detailed instructions in each case for 
obtaining it. There is an excellent index 
to the book. 


“Designs for Small Dynamos and Mo- 
tors.” Cecil P. Poole. New York. McGraw 
Publishing Company. Cloth. 186 pages. 
6% by 91% inches. Illustrated. Supplied by 
the ELECTRICAL REVIEW at $2. 


This book has been compiled by bring- 
ing together twenty-two designs of small 
dynamos and motors which originally 
appeared in the American Electrician. 
The designs have been prepared with a 
view to obtaining a machine as simple as 
possible and one easily constructed by 
means of the facilities ordinarily obtain- 
able by amateurs. The machines con- 
sidered vary from motors rated at one- 
sixth to three horse-power, to a 400-ampere 
electroplating dynamo, a four-kilowatt 
combined alternating and direct-current 
generator, and a single-phase rectifier. 


“A Graphical Treatment of the Induction 
Motor.” Alexander Heyland. New York. 
McGraw Publishing Company. Cloth. 48 
pages. 5% by 8% inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at $1. 


This well-known and widely discussed 
graphical treatment of the induction 
motor, which is really a special application 
of the general transformer diagram, was 
published first in 1894. It is based on 
two simple and quickly performed experi- 
ments. The value of such methods, both 
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to the student and to the constructing 
engineer, is well known. In this volume 
the translators have put in convenient 
form the original discussion of the method 
by Heyland. Heretofore imperfect treat- 
ments of the subject only have been 
available in text books, and those who 
wished to go into the subject further have 
been forced to follow it up through the 
various technical periodicals. The present 
translation will therefore be very ac- 
ceptable to all who are not at home in the 
language of the original. 

“Handbook of Mathematics.” J. Claudel. 
New York. McGraw Publishing Company. 
Cloth. 708 pages. 6'4 by 9% inches. Illus- 
trated. Supplied by the ELECTRICAL REVIEW 
at $3.50. 

This is a translation of the seventh 
edition of Claudel’s handbook of mathe- 
matics. It is intended for engineers as 
well as for engineering students—in fact, 
it would seem to be more suitable for the 
latter class of users, for it covers prac- 
tically the entire field of mathematics 
involved in ordinary engineering computa- 
tions, and the engineering student usually 
has covered a considerable part of this 
ground before he takes up the special 
branches employed in his profession. For 
engineers, however, it gives in convenient 
and easily referred to shape the essential 
parts of the various branches of mathe- 
matics, including arithmetic, algebra, 
geometry, trigonometry, analytical geom- 
etry and calculus. In these branches it 
gives not only the fundamental principles, 
but those abbreviated processes which are 
such time-savers. The value of the book 
is considerably added to by the numerous 
examples presented, although these are 
of a rather general character. For the 
engineer who is occasionally forced to 
brush up his mathematics this book will 
be very acceptable. 

“Stray Currents from Electric Railways.” 
Dr. Carl Michalke. Translated and edited 
by Otis Allen Kenyon. New York. McGraw 
Publishing Company. Cloth. 90 pages. 6 by 
84⁄4 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $1.50. 

In this book are brought together the 
results of many careful investigations 
made in Europe to determine the actual 
conditions existing regarding stray cur- 
rents from electric railways. The author 
has made a painstaking study of the re- 
ports, and gives his conclusions here. He 
does not, however, offer any general method 
of preventing electrolytic troubles, since 
there are too many factors depending upon 
local conditions which enter into the prob- 
lem. His deductions are not at all start- 
ling, and, in fact, are in good agreement 
with the opinions held by the best- 
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informed engineers. It is, of course, 
impossible to prevent leakage of current 
from the rails when they are employed 
as the return circuit. It is also impos- 
sible to prevent entirely ourrent from 
entering underground piping systems 
when they are not perfectly insulated 
from the ground. It is possible, however, 
when bad conditions exist, to find means 
of alleviating them considerably. At the 
ninety German cities where investigations 
were made there were only two or three 
cases where there had been any serious 
trouble from leakage currents. 


“Illustrated Technical Dictionary in Six 
Languages.” Vol. i. Compiled by K. Dein- 
hardt and A. Schlomann. New York. Mc- 
Graw Publishing Company. Cloth. 404 
pages. 41% by 7% inches. Supplied by the 
ELECTRICAL REVIEW at $2. 


A novel plan has been adopted in this 
dictionary. Instead of employing the 
ordinary alphabetical arrangement, cer- 
tain words are grouped together, each 
group dealing with some particular divi- 
sion of engineering. This particular 
volume is a dictionary of the elements of 
machinery and the tools most frequently 
employed in metal atd woodworking. 
It is in six languages—English, German, 
French, Russian, Italian and Spanish— 
and all six terms are given together, ac- 
companied, where possible, by a drawing 
illustrative of the apparatus referred to. 
With such an arrangement it is impossible 
at once to find the word sought, so that 
an auxiliary section becomes necessary in 
which all the words are arranged alpha- 
betically. To use this dictionary it is 
necessary, therefore, first to look in the 
index for the word sought, and then to 
turn to the page and section there indicated 
in order to find it and its foreign equiva- 
lents. While there may be occasions in 
which the grouping together of words in 
this way is advantageous, it would seem 
that the double work required in order 
to find the meaning of the word sought 
would more than offset the compactness 
aimed at. When using a dictionary one 
always wishes to do so with the least 
amount of trouble and distraction, and the 
double search required would seem to be 
a decided disadvantage. Moreover, the 
necessity of adding to the dictionary 
proper an index containing all of the 
words in the dictionary prevents the full 
realization of a compact book which is 


sought by the peculiar plan adopted. An 
engineer does not usually carry his techni- 
cal dictionary with him, as he may his 
handbook. It is usually employed as an 
instrument to facilitate his work at the 
office, and for this purpose one enabling 
him to turn at once to the word sought 
is by far the best. 
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SOME CHARACTERISTICS OF COAL 
AS AFFECTING PERFORMANCE 
WITH STEAM BOILERS.' 


BY W. L. ABBOTT. 


The capacity and efficiency obtained 
with a steam boiler is the result of many 
influences more or less variable in charac- 
ter, and for the purpose of studying some 
of these influences certain experiments 
were conducted in which coal screenings 
were used, the results of which are pre- 
sented in this paper. 

The apparatus employed in the re- 
searches to be considered consisted of two 
Babcock & Wilcox boilers, one being four- 
teen tubes high and eighteen wide, of ap- 
proximately 5,000 square feet of heating 
surface, fitted with a chain-grate stoker 
seventy-five square feet in area, which dis- 
charged the gases of the fire from under 
an ignition arch five feet long, imme- 
diately among the tubes of the boiler; this 
hoiler was also fitted with a Babcock & 
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Effect on capacity and efficiency due to 
coal of different sizes. 

Influence of ash in coal on capacity and 
efficiency. 

Effect of eon in size of coal screen- 
ings. 

Results of different thicknesses of fire. 

The experiments illustrated by the dia- 
gram (Fig. 1) consisted in the use of coal 
separated into various sizes by means of 
screens having the following square open- 
ings: 0.25, 0.50, 0.75, 1.0 and 1.25 inches. 
The coal was all from one lot, so that the 
different portions resulting from the 
screening process where necessarily the 
“same kind of coal,” except that some por- 
tions were uniformly larger and others 
smaller, and that the smallest, on account 
of its size, was higher in ash. As shown by 
the curves of efficiency and capacity in the 
diagram, five tests were made, each with 
a different size of coal. In all other re- 
spects, however, everything was equal; 

thus influencing con- 
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Fira. 1.—EFFECT ON CAPACITY AND EFFICIENCY DUE TO 


CoaL OF DIFFERENT SIZES. 


Wilcox superheater having an approxi- 
mate area of 1,000 square feet. The other 
apparatus employed in one of the series 
of tests differed only in sizes; its boiler 
was twelve tubes high and sixteen wide, 
contained 4,000 square feet of heating 
surface, provided with a superheater and 
served with a chain-grate stoker sixty-six 
square feet in area. 

The experiments were for the purpose 
of studying the following features and 
their influence with the particular appara- 
tus used, and are presented in the follow- 
ing order: 


1 Paper read before the Western Society of Engineers 
September 5. 
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mine, naturally finds its way into this 

smaller coal. 

INFLUENCE OF ASH IN COAL ON CAPACITY 
AND EFFIOIENCY. 

This diagram (Fig. 2) gives results of 
eighteen tests made to determine the effect 
of varying quantitics of ash associated 
with coal. One result of its presence is 
to reduce the heating power, owing to dis- 
placement of combustible matter. There- 
fore, in this connection, ash may be con- 
sidered as a dilutant, and if this was the 
only result of its presence, it would have 
no effect on heat efficiency secured through 
a boiler. A proportionately less amount 
of water would be evaporated by a pound 
of such mixture of ash and coal, of course, 
but efficiency would not be affected. Tf, 
however, ash acts in some other way as 
well, such as an obstruction to the combus- 
tion process, the effect of its presence is 
doubly harmful. 

To ensure that the result would not be 
affected by any influence other than that 
of the ash, special coal was used which 
came from the No. 7 seam, north of 
Marion, in Williamson county, Ill. It 
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way relative valucs for the feature studied 

were obtained as shown by the diagram. 
It is well in this connection to give the 

percentage of ash in the dry coal of the 


various sizes. 


auare Screens. Ash in 
Through. Over. Dry Coal. 
Size of coal in inches.. 1.25 1.00 13.7 
pe AR Ree eee LOO 0.75 14.0 
ONE ES E ce AO 0.50 15.6 
ee ae we OE ee O50 0.25 20.8 
oe ee . 0.25 0.00 30.8 


The high per cent in the smallest size 
is not due to ash in the coal itself, but to 
the fact that all of the fine-sized foreign 
matter separated from larger coal, or 
which comes from roof or floor of the 


Fig. 2.—INFLUENCE OF ASH IN COAL ON CAPACITY AND 


EFFICIENCY, 


was prepared in a Stewart washer and is 
known to the trade as No. 4 washed coal, 
a size made by passing over a screen hav- 
ing one-quarter-inch round openings, and 
through one having similar one-half-inch 


openings. Its composition is represented 
by the following: 
Moist coal: 
Moisture ............. ccc ees 7.48 
AS 2 deetakasue ics iw bens 8.23 
British thermal units 12,191 
Dry coal: 
ASI. mew ac dew ts aed 8.90 
British thermal units....... 13,176 
Pure coal: 
British thermal units....... 14,463 


The test indicated by the two ia 


showing highest efficiency arid capacity 


412 


was made with coal just as it arrived, or 
in other words, was of the composition 
shown by the analysis. Beginning with the 
test of the second day a quantity of ref- 
use from the stoker ash pits was added to 
the coal to be used. This refuse was first 
weighed and the large pieces broken up, 
after which it was thoroughly mixed with 


HORSE FOWER 


= AVERAGE SIZE OF COAL IN FRACTIONS OF AN INCH 
Fie. 8.—EFFECT of VARIATION IN SIZE or COAL SCREENINGS. 


the coal in the required proportion and in- 
creasing amounts were added in each test 
which followed. This fuel composition 
was, of course, weighed as used and a sam- 
ple of it selected for analysis in the regu- 
lar manner. 
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_ Fie. 6.—ReEsvLt oF DIFFERENT THICKNESSES OF FIRE. 


lt appears from the diagram that use- 
ful effeet from the fuel drops to zero with 
forty per cent of ash, notwithstanding the 
fact that the other sixty per cent of the 
composition was pure coal. The fact 
should be emphasized, that although over 
half of the composition fed to the fire was 
fuel, it burned without producing any use- 
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ful effect, for which there are two rea- 
sons; one, that on account of obstructed 
air supply through the fuel bed, incom- 
plete combustion and escaping hydrocar- 
bons carried away a portion of the heat, 
because the gases passed immediately 
among the tubes of the boiler. The other 
is, that owing to the presence of an ex- 
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cess of ash, the percentage of fuel on the 
rear portion of the grate is greatly re- 
duced. On this account a larger propor- 
tion of the air passing through the fuel 
bed does not combine with the fuel, but 
enters the furnace as free air. As the 
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prime function of a furnace is to heat the 
gases passing through it, any increase in 
the amount of air entering the furnace 
without a corresponding increase in 
the amount of fuel burned must result 
in a lowering of the furnace tempera- 
ture. 

This lowering of temperature, besides 
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making a long, smoky flame which reaches 
up among the boiler tubes and is there 
chilled to below the burning point, also 
reacts on the fuel bed, reducing the rate 
of combustion and still further increasing 
the adulteration of the furnace gases with 
free air. When the temperature of the 
furnace has been thus reduced to about 600 


-30 40 '.50 -60 -70 


degrees Fahrenheit the boiler is unable to 
absorb any more heat than is necessary to 
make up for radiation losses. 

It will be observed that the points on 
the diagram do not fall in symmetrical 
order. This is particularly true of ash 
percentages of about thirty-four, which 
may be explained by the refuse used in 
these tests being probably of a more 
fusible character than with others. These 
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PER CENT OF ASH IN DRY COAL 
Fic, 6.—EFFECT oF PERCENTAGE OF ASH IN Dry COAL. 


tests with the ash composition were 
made with the smaller boiler above men- 
tioned, 
EFFECTS OF VARIATION IN SIZE OF COAT 
SCREENINGS.. | 
In Illinois and Indiana coal not sold as 
mine run is separated largely as lump and 
screenings, and such screenings furnish 
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about ninety per cent of the stoker fuel 
used in Illinois. 

The diagrams (Figs. 3 and +) illustrate 
the result of sixty-two tests. With each 
the size of coal as measured by screens 
with square openings ranging in dimen- 
sions from 0.25 to 1.50 inches, advancing 
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they fit together better, and in a measure 
produce a homogeneous mass similar to 
that secured by the fine dust filling the 
spaces in the fuel bed in the first case. 
The presence of fine dust in excess is 
a great and important source of trouble. 
Referring to Fig. 1, coal through a 0.25 
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Fie, 7,—VALUE oF FUEL wIiTH REFERENCE TO PERCENTAGE OF ASH. 


by 0.25 inch, and the average sizes of coal 
as shown at the base of the diagrams, 
were calculated from sizing tests made 
with these screens and represent the di- 
mension in fractions of an inch of open- 
ings in a screen which would allow one- 
half of the coal to pass through and the 
other half to go over the screen, and it is 
this that is designated as its average size. 

In diagrams, Fig. 3 shows the effect 
produced on horse-power output owing 
to this variation in size of the coal, and 
Fig. 4 illustrates the resulting efficiency 
from the same cause and for the same 
tests, 

The curves for both efficiency and ca- 
pacity drop midway hetween the tests with 
both small and large coal. his is a 
peculiarity which may be explained as fol- 
lows: Performance becomes better as the 
size of coal increases, until a point is 
reached when the quantity of large pieces 
becomes so great that there is not enough 
fine material to properly close the inter- 
‘tices between, with the result that per- 
formance drops off, due to excess of air. 
until a condition is reached when all 
of the pieces of fuel approach uniformity. 
when owing to greater agreement in size, 


inch square sereen produced only 108 
horse-power, vet a size of fuel known in 
llinois as No. 5 washed coal, which will 
pass through a 0.25-inch round hole (a 
smaller aperture than the square open- 
ing) will produce as high as 600 horsc- 
power under the same boiler. It is true 
that the lower ash content of the washed 
coal has a considerable influence, but this 
is offset by the larger size of the square 
sereen as against the round one. 

To arrive at a better understanding of 
the physical make-up of these two char- 
acters of fuel, tests were made of the dust 
of each, using that quantity which would 
pass through a twentyv-mesh sereen, with 
the results shown in table A. 
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third line of the table is an average from 
five tests taken from different lots of 
screenings, and it shows an approximate 
agreement with the quantities from the 
dust through the one-quarter-inch square 
screcn, from which it follows that the 
presence of the fine dust has an enormous 
influence on the burning of the fuel. 


RESULT OF DIFFERENT THICKNESS OF FIRE. 


An excess of air accompanies a thin fire, 
and because of it, efficiency produced 
through the boiler is affected. On the 
other hand, a thick fire reduces the excess 
of air, but increases the volume of hydro- 
carbon gases which leaves the surface, or 
in other words, makes more smoke. If 
a furnace is located between the boiler and 
stoker, these gases will be burned, other- 
wise they will largely escape among the 
tubes of the boiler as they did in this 
case. Therefore, under these conditions, 
a thin fire increases the loss due to excess 
of air, but decreases that due to smoke 
and incomplete combustion. On the 
other hand, a thick fire reduces the excess 
of air, but increases the smoke and escap- 
ing combustible gas, and so the best thick- 
ness of fire may be a matter of importance. 
With this type of boiler of a height of 
nine tubes when served with chain-grate 
stokers discharging immediately among 
the tubes, it is always most economical to 
produce as large a volume of smoke as 
possible with the coal being used. With 
boilers of fourteen tubes in height, the 
conditions are different, because such 
boilers are more efficient. 

With an ideal boiler the final tem- 
perature would be the same as the atmos- 
phere, therefore an unlimited excess of 
air could be used without Causing heat 
loss. No practical boiler can, of course 
be an ideal one, but the Babcock & Wil- 
cox type of fourteen tubes high ap- 
proaches much nearer to it than docs one 
of nine high, and for that reason is more 
efficient, and in this connection is quite 
unique, as Fig. 5 will show. 

The curves of efficiency in this diagram 
illustrate a constant heat efficiency pro- 
duced through the boiler for a full work- 


TABLE A. 


QUANTITY AND SIZE OF COAL DUST BELOW TWENTY-MESH SCREEN 
Per Cent of Different Sizes. 


. 


Dust Sample. 


NGC WAS NOU eet gaa ete ye eae eater 


Through Through Through Thr 
20 and Mand €60 and fO ae Through 
over 40. over®) over A0. over 10, 100. 


woe» 63.36 16.78 6.51 2.93 10.42 


Duff through one-quarter-inch square screen.... 46.10 13.87 8.18 3.84 28.01 
Average of five tests from ordinary screenings.. 48.50 13.78 7.57 4.38 25.74 


The quantity of the extremely fine dust 
through the 100-mesh screen is shown to 
he almost three times as much in the 
unwashed as with the washed coal. The 


Ing range in thickness of fire, Insuring 
not only maximum excess of air, but in- 
complete combustion loss as well, vet the 
efficiency remained uniform, and the only 
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and treated as a single value, the problem 


is much simplified. 


Heating power in Illinois and 


Indiana of the pure coal—in other words, 


of coal. 


opportunity for the “skillful and “intel- 


ligent” fireman is in selecting that thick- 
ness best suited to capacity requirements. 


Inspection of diagrams Figs. 3 and 4 
shows that resulting capacity and effi- 


ciency are approximately the same, and 


free from ash and moisture, the real coal 
—ranges from 13,800 as the minimum to 
a maximum of 14,500 British thermal 


units per pound, and moisture from about 


The coal used in these two series of 
tests was very uniform in size and ash 


that the condition of fuel which results 
in a high efficiency also produces large 


content, and for these reasons was well 
suited to the purpose of experiments. 


These two 


nine to fourteen per cent. 


In 
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PERCENT OF COAL THROUGH 144 INCH SQUARE SCREEN 


Fic. 9 —EFFECT ON JlorseE-POWEn OF SCREFRED COAL. 
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PERCENT OF COAL THROUGH 1⁄4 INCH SQUARE SC 


Fic. 8.—EFrect ON EFFICIENCY OF SCREENED COAL. 


characteristics, however, are of minimum capacity. This makes it possible to assign 


the series with thickness of fire, from 4.5 


linportance, as either can affect the re- 


sult by 


two values to the fuel, one applying to 


ash content, the other to its size, each of 


to 8.5 inches, what is known as No. 5 


small 


only a comparatively 


washed coal was uscd, a size which passes 


these values embracing efficiency and 


capacity as a unit. 


With the other two features, 


amount of ash and size of the pieces, each 
may exert an influence of such moment 


amount. 


through a screen having round openings 


0.25 inch in diameter. 


series 


_ With the other 
and a larger range in thickness, 


washed screenings were employed. 


In placing the effect due to ash in shape 
for use in preparation of table B, diagram 


Fig. 6, which is a reproduction of Fig. 2, 
has a heavy curve drawn midway between 


that they cause the fuel to be valueless. 


Thus, in fuel inspection service it may be 


necessary to test only the latter character- 


TABLE SHOWING VALUE OF SCREENINGS. 


v 


those of efficiency and capacity. 


This 


istics, therefore table B is based on varia- 


Table B gives valucs in one figure for 
screenings containing different percent- 


average curve represents the value of the 


tion in per cent of ash and on size of the 
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PERCENT OF COAL THROUGH (2 INCH SQUARE SCREEN 


PERCENT CF COAL THROUGH IA INOH ROUND SCREEN 


Fig. 10.—EFFEcT ON EFFICIENCY OF SCREENED COAL. 


Fia, 11.—EFFECT ON VALUE OF SCREENED COAL. 


coal, moisture and heating power being 


assumed as constant. 


fuel as far as ash is concerned, which 


appears to be 100 per cent, with twelve 


ages of ash, and of variation in size as 


measured by that portion passing through 


a 0.25-inch round screen. 


per cent of ash in the dry screenings, and 


The fuel in service under a boiler pro- 
duces two results, one of efficiency and 
the other of capacity, and capacity, or in 


The following 


according to this, value could be greater 
than 100 per cent, but twelve per cent 


represents an average minimum ash con- 


detailed statement explains how this table 


was prepared: 


The value of coal screenings is affected other words, quantity of steam produced, 


by four variables, which are heating 
power, moisture, ash and size of the pieces 


tent for coal screenings in Illinois and 
Indiana at the present time, therefore 


There- 


fore, if these two effects may be averaged 


is a matter of great importance. 


e 
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such fuel is the best obtainable, and for 
this reason may have a value of 100 per 
cent assigned to it. 

Thus Fig. 7 contains a curve showing 
value taken from Fig. 6, and without the 
complication of curves and points in the 
latter, and ash values were taken directly 
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capacity gave no different result. It is 
apparent that the arrangement of points 
fails to show any harmful effect due to 
presence of excessive quantity of fine dust. 
The fuel used in these sixty-two tests was 
ordinary screenings, containing varying 
amounts of ash, and to ascertain if this 
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TABLE B.—CoaL VALUES FOR SCREENINGS. 


from it for use in the compilation of 
table B. 


The feature of size is a more difficult © 


problem than that of ash, as the following 
will show. After the tests represented in 
diagrams Figs. 3 and 4 (sixty-two in 
number) were finished, Fig. 8 was plotted, 
using percentages of coal through a 0.25- 
inch square screen. The diagram for eff- 
ciency only is shown, because that for 


variable ash content could be the cause 
of the failure of Fig. 8 to show harmful 
effect of fine dust, individual tests were 
used in the plotting of Fig. 9, the ash con- 
tent for the tests shown by any one of 
the curves being constant, while the size 
as represented by the percentage through 
the 0.25-inch square screen varied. The 
result of this analysis made it appear that 
the presence of finer sizes was sometimes 
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harmful, and in other cases beneficial. 
The scheme of average size was then 
adopted and employed, with the result 
shown by diagrams Figs. 3 and 4, de- 
scribed in the first division of this paper, 
and as a check on the conclusions of these 
two diagrams, Fig. 10 was plotted, based 
on percentages through a 0.5-inch screen. 
With 1.25-inch screenings, this size is 
nearer to the general average than that of 
0.25-inch, and it is apparent that a curve 

may be drawn through the points which 
will show a falling off in efficiency or 
capacity with increase in quantity of fuel 
through the 0.5-inch screen, which helps 
to corroborate the conclusions of Figs. 3 
and 4, 

In coal inspection service, it is quite 
essential that the tests be simple and few 
in number, but determination of the aver- 
age size requires that several screens be 
employed, involving a large amount of 
work, as well as difficult calculation, and 
for this reason there is great advantage 
in using but one screen. The 0.25-inch 
size er received more of less favorable 
consideration in working out a scheme for 
ifs use in connection with table B, all of 
the tests which showed a capacity below 
979 horse-power were taken. With these 
data Fig. 11 was prepared. The average 
ash in the dry coal for these tests was 
eighteen per cent. A curve representing 
values for this ash content, and also for 
standard ash of twelve per cent being 
drawn, the latter curve gave values for 
use in table B. The quantities of coal 
were transposed from that through the 
0.25-inch square to a 0.25-inch round 
screen. Thus the final result for ash 
shown by diagram Fig. 7 and that for size 
by diagram Fig. 11, furnished data used 
for calculating the final combined values 
in table B, from which it appears that 
screenings having twelve per cent of ash 
or less, and of a size that no more than 
thirty-one per cent will pass a 0.25-inch 
round screen, may be considered of 100 
per cent value, or in other words, suffi- 
ciently good for the purpose. 

Basing conclusions on the measurement 
given by any one screen is arbitrary, as 
four points in diagram Fig. 11 indicate; 
therefore, while table B may be depended 
on to identify all of the coal containing 
an excess amount of fine sizes, it will, in 
a few cases, condemn satisfactory fuel. 

This paper does not presume to lay 
down the ultimate laws by which fine 
coals may be graded in value, but rather 
to point out the fact that such laws, al- 
though at present obscure, do exist, and 
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that our conclusions drawn from numer- 
ous tests are as herein indicated. 

During the vear 1905 there was pro- 
duced in Illinois and Indiana about 50,- 
000,000 tons of coal, forty-eight per cent 
of which was one and one-quarter-inch 
screenings, and although it was not in 
every case separated from the lump, we 
can truthfully sav that this forty-eight 
per cent, or 20,000,000 tons of screenings, 
was sold at the mine at an average price 
not to exceed two-thirds of its cost of pro- 
duction, and this same fine coal was used 
for making steam at an average efficiency 
of less than fiftv per cent. 

These two facts are sufficient warrant 
for further investigation of this little- 
known subject. 
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High-Efficiency Lighting 
Units in Ohio. 


One of the most Interesting subjects of 
discussion at the recent convention of the 
Ohio Electric Light Association, at Put- 
in-Bay, was the progress made in intro- 
ducing the newer forms of electrical illu- 
minating units in Ohio. In a paper en- 
titled “High-EMciency Lighting Units in 
Ohio” C. C. Collins, of the Columbus 
Railway and Light Company, presents an 
analvsis of the situation. 

While referring en the 
flaming are and the Nernst lamps as 
among recent improvements, he treats 


passant to 


more especially of the Gem-filament in- 


candescent lamp. He thinks the improve- 


ments in the incandescent field are 
more welcome than in other units, 
since the incandescent constitutes the 


greater portion of the central station 
load and source of revenue. The writer 
deplores the timid policy of clinging to 
the older types of lamps for fear that 
sufficient revenue may not be secured by 
the introduction of a better lamp, and be- 
lieves that to be governed by such a policy 
is to invite discontent, competition and 
perhaps legislation. On the other hand, 
the adoption of a liberal policy will cause 
the consumer to increase his lighting and 
outshine his neighbor, who in turn will re- 
taliate and thus the sum total of consump- 
tion be largely increased. The writer 
doubts if any community has been worked 
so hard that it will be impossible to 
further increase its lighting demands. It 
is also possible in many cases to substitute 
in existing installations a lamp of higher 
candle-power but consuming the same 
amount of energy, thus making friends 
in satisfied cus- 


for the eentral station 


tomers. No improvement is too good for 


vour customer if vou would retain him 
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when reverses set in in the way of com- 
petition with other as well as with elec- 
trical illuminants. The writer mentions 
with commendation the new factory mark- 
ings of the Gem lamp, explaining that this 
method of marking is intended to measure 
the degree of useful light rather than the 
candle-power, technically speaking, about 
which the average consumer knows very 
little, accurately speaking. A direct com- 
parison of illuminants is probably the best 
method of convincing the public of the 
merits of one illuminant over another. 
This can be done either on customer’s 
premises, or in a display room owned by 
the central station. By this method all 
the effects of reflectors, globes for filter- 
ing out objectionable colors, general dif- 
fusing properties, ete., can be taken into 
full account. The customer sees that he 
is buying light, not candle-power nor kilo- 
watts, and can see for himself what he is 
going to get. Such a display room can be 
made invaluable. Great care should be 


taken in the selection of reflectors. The 
high-efficiency Gem lamp and its shade 
must be used together as a unit. It is 


generally used with one of two shades, the 
concentrating and diffusing, which are so 
designed that thev give an even distribu- 
tion of light over a specified area. The 
source of light is distributed over a much 
larger area than with the are lamp, the 
Nernst lamp and the flaming arc, when 
used at their maximum efficiency, that is, 
without dense globes. The Gem large 
size, althongh not equal to the are in effi- 
cienev, is far better suited where ceilings 
are low; and in everv case where clusters 
are now used. The writer then makes 
position. 
A strong point is that the customer 


is able to 


a comparison illustrating this 
hehting with 
the 
can he taken on without anv change in 
existing installations. 


increase his 


no additional wiring, as Gem 
A number of com- 
panies are at present making fixtures suit- 
able for the Gem lamp and at verv 
reasonable prices. AT] incandescent lamps 
should he used with and their 


selection is a matter of considerable im- 


shades, 


portance, and should have an eve to giving 
A wide dif- 
ference will be found in shades with re- 
spect to their evenly distributing the hght 
and 


proper distribution always. 


their absorption. An are lamp. 
preferably the direct current. should be 
used where it is essential to show the dav- 
light color of an article; but where color 
is of little consequence, or white Nght is 


not so effective as a light rich in red or 
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vellow ravs, the Gem can be used to great 
advantage. Articles sold should be so far 
as possible displaved under hght similar 
to that with which they will be used; for 
example a rug or piece of carpet. Iu 
lighting large stores or halls a combina- 
tion of are and Gem lamps gives very 
good results, and is probably the most 
efficient method. Where the ceilings have 
a height of less than ten feet, in rooms 
too small for an are lamp, in show-win- 
with 
porches, ete., the Gem lamp with its 


dows, offices. — stores hangings, 
proper shades will be found entirely feasi- 
ble. The Gem lamp is recommended to 
all lighting companies as being in sizes 
of 250 watts or less the best lamp obtain- 
able at the present time. It may at first 
he put out as a specialty until it has 
proved its feasibility to the customer, and 
then be adopted as standard. There is 
no reason why the fifty-watt, twenty- 
candle-power size should not be used to 
displace all carbon-filament sixteen-candle- 
power lamps. For lighting companies 
whose regulation will not permit the use 
of 3.1 watt carbon-filament lamps the 
Gem can be used at either its middle or 
bottom voltage, and still give an efficieney 
of 2.65 or 2.8 watts per candle. The 
writer, in summing up, expresses his be- 
lief that the tantalum lamp is not vet in 
a commercial form, owing to its high 
initial cost, and further should be used 
only on direct current. On account of the 
method of suspending the filament the 
lamp can only be burned in a vertical 
position, on account of the danger of rup- 
turing the filament. 


The International Independ- 
ent Telephone Association 
of America. 

The general offices of the Internationa! 
Independent Telephone Association of 
America have been moved from the rooms 
formerly occupied to 422 and 423 Elec- 
trie Building, Cleveland, Ohio. 

The following committees have been 
appointed by the president: 

executive committee—Senator C. W. 

Kline, Hazleton, Pa.; Frank L. Beam, 
Columbus, Ohio; A. C. Lindemuth, Rich- 
mond, Ind.; M. B. Overly, Louisville, Ky. 
The constitution provides that the presi- 
dent shall be an ex officio member and 
chairman of this committee. 
Committee on litigation and legislation 
J. B. Earle, Waco, Tex.: F. H. Woods. 
Lincoln, Neb.: B. R. Conklin, Aurora, 
OL: E. B. Fisher, Grand Rapids, Mich. ; 
Richard Valentine, Janesville, Wis. 
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The Frankfort Central 
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Station. 


A Large German Municipal Power Piant. 


MONG the municipal plants which 
are in successful operation on the 
Continent may be mentioned the 

large station which has been erected within 
a recent period at Frankfort. It ranks 
among the best-equipped of the German 
plants. Most of the equipment consists of 


alternator groups using horizontal en- 
gines, but a late addition to the station 


is a large steam turbine and alternator 


unit of the Brown-Boveri-Parsons type. 


All the alternators are operated on the 
single-phase system, and the feeders which 
leave the station for use throughout the 
city, carry the standard tension of 3,000 


aul 


By B. F. Hirschauer. 


ing plan, which shows the main dynamo 
hall, the boiler room and the coal bunkers. 
The dynamo room is about 300 feet long 
and ninety feet wide, and contains nine 
direct-coupled engine and dynamo groups 
of different sizes and construction. Lying 
next the dvnamo hall is a large and well- 
equipped boiler room, which is somewhat 
longer than the first portion of the build- 
ing. At each end of the boiler room is 
mounted a battery of six boilers of Ger- 
man make, and besides these two, there 
has been mounted a battery of three 
boilers, making fifteen boilers for the 
The remaining space is oc- 
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whole outfit. 
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volts at forty-five cycles, coming direct 
from the alternators. The present equip- 
ment of the plant consists of four direct- 
coupled units made up of tandem-com- 
pound engines driving — 1,030-kilowatt 
Brown-Boveri alternators, and four 
smaller units of the same general design, 
rated at 530 kilowatts, besides the steam 
turbine group, which has a capacity of 
3,000 kilowatts. The alternators deliver 
the same voltage in all and are 
operated in parallel when desired, includ- 
ing the machine belonging to the steam 
turbine group. 

The general disposition of the build- 
ings will be observed in the accompany- 
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Fig. 


cupied by feed-water heaters, superheaters, 
pumps and other apparatus. Facing the 
boilers is the building occupied by the 
coal bunkers, which is thirty-six feet in 
width. As the station building Hes not 
far from the river, the coal can be easily 
brought into the ernie from the barges. 
This is carried out by a well-designed set 
of conveyors with cranes for 
unloading the coal from the boats, so that 
the coal is taken directly into the bunkers. 
At each end of the boiler house is a smoke- 
stack of 170 feet height. 

As regards the plant of the 
Frankfort station, it is made up of fifteen 
boilers in all, mounted as we have seen in 


combined 


boiler 
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1.—PLAN OF FRANKFORT CENTRAL STATION. 


two separate batteries of six boilers each, 
and one battery containing three boilers. 
Six boilers of the Simonis and Lanz 
pattern make up the first battery, and 
these units have a heating surface of 380 
square yards each and a fire-grate surface 
of about 5.5 square vards. The second 
battery is formed of six Cornwall boilers 
of the G. Kuhn type, constructed by the 
Steinmiiller firm. Each of these units 
has some 100 square yards heating sur- 
face. The third battery is made up of 
boilers of a large size, also of the G. Kuhn 
tvpe. They have a heating surface of 480 
square vards. Mechanical stoking appa- 
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ratus of the Leach system is used in the 
boiler plant. In general running, the 
batteries of boilers just mentioned are 
called upon to furnish some 70,000 pounds 
of steam, superheated at 300 degrees 
centigrade. 

In connection with the boiler outfit 
just menticned, the plant is equipped with 
two superheaters of the Steinmüller 
pattern, which are mounted overhead. 
Each of the superheaters contains a set 
of 220 horizontal heating tubes and has a 
total heating surface of 350 square yards. 

The main dynamo room contains nine 
direct-coupled units in all. These are 
made up of cight engine-and-dynamo 
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groups and one steam turbine group. For 
the former units, two different sizes of 
machines are used. The four larger groups 
are made up of 1,030-kilowatt alternators 
driven by horizontal engines, while in the 
central part of the building we find four 
groups of smaller size. The latter con- 
sist of 530-kilowatt alternators, also 
driven by engines of the horizontal type. 
Engines of two different makes are used 
in the station. For the smaller groups we 
find a 570-horse-power engine of the G. 
Kuhn pattern in use. It is one of the 
best-known types of German compound 
engines, and can be run as high as 750 
horse-power on a maximum load. The 
engine is tandem compound. A governor 
is mounted upon the high-pressure 
cylinder, while the low-pressure system is 
invariable. : Tho high-pressure cylinder 
has a bore of twenty-five inches, and the 
low-pressure cylinder thirty-eight inches. 
Both cylinders are steam-jacketed. The 
piston stroke is forty-eight inches. The 
condenser pump, which is placed in the 
basement underneath the engine, is driven 
by a transmission from the outer end of 
the engine shaft. Three bearings are used 
to support the latter. 

Upon the engine shaft is mounted a 
heavy flywheel, which serves at the same 
time as the support for the field magnets 
of the alternator. A slotted ring, built 
up of laminated iron, surrounds the field 
in the usual way. The alternators have 
been constructed by the well-known Swiss 
firm, Brown, Boveri and Company, at 
their Baden factory, and they are designed 
to furnish single-phase current at 3,000 
volts when running at the normal engine 
speed of eighty-five revolutions per 
minute. Around the periphery of the fly- 
wheel are mounted sixty-four pole-pieces 
of solid iron. These pole-pieces are fixed 
to the wheel rim in such manner that they 
can be easily removed. On the pole-pieces 
is laid a winding of flat and thin copper 
strip, with the layers separated by paper 
insulation. As to the weight of the 
flywheel proper, it is about thirty tons, 
and has a diameter of sixteen feet, exclu- 
sive of the pole-pieces. Around the field 
which is thus formed is placed the arma- 
ture ring, which is made up of a circular 
casting built in four parts and bolted to- 
gether, and containing the armature iron 
proper. The latter consists of sixteen seg- 
ments of laminated iron. Upon each seg- 
‘ment is mounted a winding in the form 
of four lathe-wound coils which are placed 
in the slots in the usual way. The coils 
can be readily removed from the slots 
when desired, owing to a special method 
of construction which is used here. At 
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the above-mentioned speed, the alternator 
is made to furnish 45.3 cycles. On the 
outer end of the main shaft is mounted 
a direct-current machine of some size, 
which serves as the exciter for the alter- 
nator. It is a six-pole machine and fur- 
nishes a current of eighty volts and 190 
amperes. The current is taken into the 
alternator field by a two-ring collector 
mounted on the shaft. The four direct- 
coupled groups of 530 kilowatts form the 
outfit which was set up during the first 
period of operating the Frankfort station. 
As the demand for current increased, it 
was decided to erect four other groups 
of a somewhat similar character, but of a 
much larger size, and in fact the latter 
groups have nearly double the capacity of 
those we have just mentioned. 

The new outfit is made up of four 
groups of 1,050-kilowatts capacity, shown 
in Fig. 2. In the ground plan, Fig. 1, 
are scen two of the large groups placed on 
each side of the four smaller sets in the 
dynamo room. The engines are also of 
the tandem-compound type and in this 
case they have been furnished by the Swiss 
firm of Sulzer Brothers, of Winterthiir. 
A maximum capacity of 1,500 horse-power 
is given by the engines, and they use 
superheated steam at 250 degrees centi- 
grade and at a pressure of nine atmos- 
pheres. A characteristic point of the en- 
gine is the arrangement of the high and 
low-pressure cylinders. The low-pressure 
cylinder is mounted next the cross-head of 
the piston rod, so that the latter will not 
become unduly heated, and the high-pres- 
sure cylinder which carries the highest 
heat, is separated from the former by a 
cast-iron connecting piece, so as to isolate 
it to some extent. The live steam for the 
engine is made to enter directly from the 
piping into the steam jacket before going 
to the cylinders. Upon each of the cyl- 
inders is mounted four valves. The inlet 
valves of the high-pressure cylinder are 
operated by means of a special form of 
governor. A pneumatic device connects 
the governor with a lever upon the switch- 
board, so that the machinist can vary the 
speed of the engine from this point. 

Upon the shaft of the engine is mounted 
a single-phase alternator of 1,050 kilowatts 
maximum capacity. These machines have 
also been furnished by the Brown-Boveri 
firm, and in their construction they fol- 
low very closely the lines of the alternators 
which we have already described. Here 
the flywheel, which is mounted upon the 
engine shaft, weighs about sixty-five tons 
and has a diameter of twenty feet. Around 
the periphery of the flywheel is placed a 
set of sixty-four field poles which have a 
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copper-strip winding. On the outer end of 
the shaft is mounted an eight-pole exciter. 
The cable from the exciter passes through 
the engine shaft, which is made hollow for 
the purpose, directly to the terminals of 
the field, thus dispensing with the col- 
lector rings. 

As regards the steam consumption of 
the engines, we find that in the case of the 
smaller 570-horse-power engines above 
mentioned, the tests showed that for a 
normal load of 560 horse-power the engines 
consumed 25.9 pounds of steam per kilo- 
watt-hour as indicated upon the switch- 
board. For the maximum load of 750 
horse-power, the amount is 26.8 pounds 
per kilowatt-hour. 

An interesting feature of the Frankfort 
station is the steam-turbine dynamo which 
has been installed by the Brown-Boveri 
company. This group will be noticed in 
the foreground of Fig. 2, and also in the 
plan view (Fig. 1). It is erected at one 
end of the dynamo room, beside the engine 
groups. The turbine is of the two-cylin- 
der form of the Brown-Boveri-Parsons 
type, and is coupled direct to an ironclad 
alternator of 2,600 kilowatts. Super- 
heated steam at 300 degrees centigrade is 
used to operate it, using a pressure of thir- 
teen atmospheres. In this form of turbine 
the high and low-pressure wheels are 
placed in separate chambers, with the 
shafts coupled together in the centre by an 
intermediate bearing and clutch. But in 
the more recent forms of wheel the two 
turbines are built directly together with- 
out using a middle space, and having only 
the two bearings mounted at the ends. 
This makes the turbine considerably short- 
er. Aside from this, the present turbine 
contains the usual features of the Brown- 
Boveri system. 

The high-pressure turbine contains 
three separate chambers of increasing 
diameter. The smallest of the wheels 


mounted on the main shaft contains eleven 


disks, the second has nine disks, while the 
largest wheel has eight disks. The second 
or low-pressure part of the turbine is pro- 
vided with two wheel-chambers. In the 
first chamber, having the smaller diameter, 
there is one set of ten disks, while the 
second chamber contains a four-disk wheel. 
Connecting the high-pressure and low- 
pressure systems is a pipe of large diam- 
eter, which passes underneath the central 
bearing. Four bearings are used for the 
entire group of turbine and alternator. The 
bearings of the turbine proper are designed 
as self-oiling ball bearings, and the outer 
part of the bearing is cooled by a water 
circulation, using a water pump which de- 
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livers fifty gallons per minute, so as to 
give an efficient cooling. Between the two 
halves of the turbine is placed a specially 
designed bearing which is combined with 
a clutch in such a way that it is an easy 
matter to uncouple the shafts of the two 
wheels in order to separate them when de- 
sired. A good lubricating system is em- 
ployed for the bearings of the present 
group. From an oil tank placed in the 
basement underneath the foundation, a 
turbine pump operated from the main 
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rienced in running it in parallel with the 
other alternators of the station. This is 
partly due to the method which has been 
adopted by the Brown-Boveri company in 
the construction of the alternator. Here 
the revolving field of the machine is built 
upon the lines of the rotor of a non-syn- 
chronous motor. As will be noticed, the 
alternator is almost entirely enclosed, ex- 
cept for a set of ventilating holes. Current 
is brought into the revolving field by a 
set of collector rings provided with car- 
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installed in the dynamo room. These 
groups serve to convert the high-tension 
alternating current from the main bars 
into low-tension direct current. Each of 
the rotary groups has a capacity of fifty 
kilowatts. The station contains a large 
outfit of accumulators, which is mounted 
in a special room adjoining the dynamo 
hall. A reserve supply of current is al- 
ways at hand in this case. The storage 
battery consists of sixty-seven large cells, 
and has a capacity of 920 to 1,300 ampere- 


Fig. 1.—8,200 3,000-VoLtT Turso-ALTERNATOR AT THE FRANKFORT MUNICIPAL STATION. 


shaft by a worm gearing takes up the oil 
and passes it through a cooling box and 
from thence it is taken to the different 
bearings by a set of piping. The 
water which has previously cooled the 
bearings is made to pass from thence 
into the oil cooler box through an ap- 
propriate piping. By means of the 
oil pump, the bearings are well lubricated 
by a constant circulation. A steam pump 
is provided which serves as a reserve in 
case of need. 

In practice it is found that the steam 
turbine group runs at a very regular speed 
and on this account no trouble is expe- 


bon brushes. The present machine ie built 
for a capacity of 2,600 kilowatts under the 
regular load, in which case the power- 
factor is 0.8. At the maximum load the 
capacity rises to 3,000 kilowatts. The 
normal speed of the turbine is 1,360 revo- 
lutions per minute. Although the length 
of this group is somewhat above what we 
find in the turbines which do not employ 
the central bearing, it does not exceed 
reasonable limits, and is here about fifty 
feet over all, with a width of eight feet. 
The exciting current for the revolving field 
of the alternator is furnished at 120 volts 
from two rotary groups which have been 


hours at a three-hour discharge rate. A 
special group has been installed in the 
plant for charging the storage battery, 
consisting of a rotary converter rated at 
fifteen kilowatts. 
As regards steam consumption in the 
present group, a few of the principal re- 
sults which were obtained upon a series of 
tests made in the station at the time of in- 
stalling the turbine are given in the ac- 
companying table. The following table 
shows the general figures taken in the 
trials under different loads which varied 
from 2,000 to 3,000 kilowatts on the alter- 
nator. A water resistance was used for 
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the load, and this was kept constant dur- 
ing the tests. 


TABLE 1.—8STEAM CONSUMPTION OF TURBINE. 
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Steam pressure at 
the inlet in Ibs. 


per sq. inch. 179.5 181.8 156 
Vacuum. per cent. 93.2 91.8 90.6 
Superheating, | 

degrees C......] 298 295 312 
Load on the alter- 

nator, kilo- 


watts. ........ 
Steam consump- i 

tion per kilo- 

watt-hour in | 


15.6 14.75 


In order to compare this performance 
with the steam consumption of the en- 
gines, take the example given above in re- 
gard to the 750-horse-power steam engines 
of the station. Here, as already noticed, 
the rate is 25.3 pounds per kilowatt-hour 
on normal load, or 26.2 pounds for the 
maximum load. For the steam turbine, 
as will be seen, the consumption is much 
less, seeing that for the normal load we 
have but 14.75 pounds per kilowatt-hour 
on the normal load and 14.3 pounds for the 
maximum load. For the steam turbine the 
steam consumption is less as the load rises, 
on the contrary, to what happens forthe 
steam engine. In the Frankfort station 
the steam dynamo has been running con- 
tinuously dav and night, except for a short 
stop of one hour per week for overhauling 
and cleaning of the turbine and con- 
denser. 
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Applications of Electricity. 

The Cooperative Electrical Develop- 
ment Association, Cleveland, Ohio, has 
compiled a booklet entitled “Applications 
of Electricity.” 
plete list of the applications of ‘electric 
indexed under various lines of 


This gives a very com- 


current, 
business. 
The objects of the Cooperative Elec- 
trical Development Association are: 
First—The promotion of an increased 
and more extensive use of electricity by 
the public, for light, heat and power, as 
both an end in itself and a means to the 
increased demand for electrical apparatus 
and supplies, and the cooperative planning 
and 
Inethods effective to this end. 


execution of various means and 


Second—The establishment of coopera- 
tive relations, both moral and financial, 
among the different electrical interests. 


from manufacturer to consumer, to the 
end that each may contribute in some 


measure toward bringing about the above 
results desired in common by all, 
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LIBERTY AND ORGANIZATION. ' 


BY F. A. PATTISON. 


If any part of the infinite plan under 
which this world of ours is developing 
is comprehended by man it seems to be 
the preservation and betterment of the 
individual and the fact that organization 
means strength. Gathered as you are from 
all quarters of this broad country of ours, 
there is naturally some common motive 
which actuates you, and it is undoubtedly 
the aim and object that holds together all 
trade organizations as distinguished from 
technical societies: Perhaps, in view of 
this fact, it would not be amiss for us to 
study for a short time this question of 
associations from the point of view of an 
outsider or interested onlocker. 

What, then, are the common interests 
that draw men together in an association 
which expresses to the world that they 
stand for all that is good in a given trade? 
Whenever several men or companies are 
bonded together for the promotion of com- 
mon interests they immediately create cer- 


tain relations with obligations and _privi-. 


leges which they are bound to regard and 
the treatment of which determines the 
standing of the trade, the association and 
the individual. In a trade like electrical 
contracting these obligations are: 

1. Obligations to vour association. 

2. Obligations to labor. * 

3. Obligations to materials. 

+. Obligations to your customers. 

So bound together and interwoven are 
gliese several relations that it is impossible 
to be untrue to one without affecting some 
and nearly always all the others. As a 
rule, every one is ever ready to take ad- 
vantage of and insist upon all the privi- 
leges, but few are equally alive fo the 
obligations, It should never be forgotten 
that there can in all fairness never be a 
privilege without a corresponding and 
equally binding obligation. 

I have designated as the first obligation 
that to the association. The precise and 
paramount objects of any single organiza- 
tion are naturally unknown to me, but 
through my acquaintance with vour mem- 
bers in many localities throughout the 
country, and by your reputation, I believe 
one is Justified in starting on the premise 
that vour association stands for all that 
most upright and honorable in 
Liv- 


is best. 
the conduct of electrical contracting. 
ing under this banner it is indeed a great 
privilege to be a member of vour organi- 
zation, and each and every member is 

1 Abstract of an address delivered before the conven- 


tion of the National Electric Contractors’ Association, 
Cleveland, Ohio, July 18-20, 
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ness, 
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under equally great obligation not only to 
live up to that standard, but to see that 
every other member does so. This high 
grade of association can only be sullied in 
two ways, viz.: by the honest member who 
fails to hive up to it because of undertaking 
work too large for his financial standing, 
or work he does not know how to perform; 

and by the dishonest member who delib- 
erately does not do the best and right 
thing. An association should be only so 
large as it can be and contain only mem- 
bers of the first class, and should be so 
graded that the good name of the organi- 
zation does not suffer from either of the 
above-mentioned weaknesses. We can not 
all do the same kind or the same size of 
job, and do ourselves justice, but we all can 
and should if we belong to the same asso- 
ciation do the same grade of work; there- 
fore, grade yourselves or those you deal 
with will grade vou and vou will have to 
accept the rating. This is one weakness 
of the labor organizations. Instead of 
grading they say we are all alike and must 
be paid alike. With graded and classified 
membership an association stands in such 
a position that any one may with perfect 
safety employ a member of that associa- 
tion: and be sure of the grade of work for 
which the organization stands. It is self- 
evident that the character of an assocl)- 
tion is determined by an integration of 
the behavior of the individual members. 

There is, therefore, a binding obligation 
to each other and to the association in each, 
and every act in carrving on the every-day 
transactions. The true test of these vari- 
ous and complicated relations in every 
move js this: “Ts every one concerned 
getting a square deal?” If every one !s 
able to answer this in the affirmative, 
there never will be anv need of that weak- 
est of all excuses that “Business is busi- 
All are in business to make money, 

and an association is formed to farther 
these ends; but when an association or its 
members follow this purpose without. re- 
gard to the means emploved, the result 
is sure to be disastrous. It is formed to 
assure the greatest good for all, not for the 
greatest number. Any member of an asso- 
ciation who to further his own interests 
or for any other purpose does not give 

a fellow-member a square deal is a traitor 
to the association and not only injures 
the member and himself, but also the 
association, and this, too, whether anv for- 
mal declaration covering the specifie case 
exists in the constitution or by-laws. Tt 
is in accord with the unwritten law that 
should control the actions of any one hav- 
ing the title of a gentleman, and an asso- 
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ciation should never be composed of any 
but gentlemen. | 

In this age there would be no need of a 
contractors’ association if it were not for 
the fact that the contractors have to buv 
labor and materials. The most impor- 
tant and complex question before the 
American people to-day is the labor prob- 
lem, and the contractors have been work- 
ing for vears to solve it. But there will 
never be any permanent solution of the 
problem until it is approached by both 
from the standpoint of justice, 
rather than that of advantage to one party 
or the other. Business is so based on 
money values or similar consideration that 
it will be impossible for two organizations 
to be on a fair basis in a business propo- 
sition until both are reliable and subject 
to the same forfeiture for non-perform- 
ance. If an organization claims the power 
to make a bargain for its members it must 
make itself liable by bonds or other con- 
siderations, not only in order to give the 
organization it is making & compact. with 
fair play, but also for the proper protec- 
tion of the rights of its individual mem- 
bers. In this age it is necessary for both 
sides of any agreement to have a sufficient 
bond at stake to make them think before 
they act and to prevent being led astray 
by the hotheads. 

One of the useful members of society 
is he who makes things, but from the con- 
tractor’s point of view one of the most 
useless members of society is he who 


sides 


makes things and sells them and then 
won't stand behind them. This brings 
us to the contractors’ relation to the mate- 
rial supply. There are but three essen- 
tials in this relation, viz., price, grade and 
delivery. The question of price can be de- 
termined by the rules of barter until com- 
plications set in, and then it becomes 
necessary for the association to step in, and 
demand just treatment. It is a very un- 
fortunate fact that there are manufac- 
tures of all grades of materials for any one 
given use. The instant a good device ap- 
the market is flooded with cheap 
imitations or substitutes. This opens the 
field of gambling to the contractor. But 
it should not affect members of the same 
association, for in all fairness to his fellow- 
members every member should state in his 
bid, if not bidding on a specification, 
exactly what materials he proposes to use. 
Otherwise what protection has a member 
against the worst kind of cut-rate, cheap- 
grade work from his fellow-members as 
well as from the outsiders? What ad- 
vantage is it to belong to an association 
if vou know vou can not have a square 
deal from the members? Any one is 


pears 
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better off on the outside where he has to 
consider self-interest alone and catch the 
poor unbenighted customer with any bait 
he sees fit to use. Here is an opportunity 
for the association to be one in deed as 
well as in name. 

Again, too often 1s a contract made be- 
tween a supply association and a con- 
tractors’ association, and the pernicious 
rebate system gives advantage to a selected 
few. Here again we fall far short of the 
ideal association. Any organization has 
to have its -officers and committees to 
carry on its affairs, but the moment they 
hecome a ring it is time to clean house 
and consider the greatest good for all and 
not for the greatest number. 

Probably no one subject has caused 
greater stretches of the imagination than 
promises of delivery. It would seem wise 
for associations to pay some attention to 
questions of grade of materials and time 
of delivery and sce if its members can not 
he better protected in these two particu- 
lars rather than lay all the stress upon 
price. It may at first blush seem foolish, 
but it seems to me if a powerful associa- 
tion took proper care of its members there 
would be less black mud sold for rubber, 
less painted spaghetti for  soft-rubber 
tubing, fewer rejected panel-boards and 
switchboards, less painted putty for por- 
celain, no meters or instruments that don’t 
mete, fewer overheating dynamos, a 
smaller number of galloping motors, a 
minimum of steam-eating engines. In 
other words, in time perhaps, the material 
men would cater as strongly to good grade 
as they do now to price. It is a very 
difficult matter for a small contractor or 
even a large one to compel any of the 
large corporations to live up to delivery 
promises, but if he has a national asso- 
ciation back of him he would be listened 
to and heeded much oftener. It is often 
a matter of financial loss and most always 
the estrangement of a customer to fail 
in performance on account of non-deliv- 
erv. Therefore, permit me to offer as a 
suggestion that such matters be studied 
and acted upon by associations instead of 
individuals. 

In all the industrial world the most 
important essential is the customer. You 
are in business to promote industrial 
progress and make money, and therefore 


the most important relation to the con-. 


tractor is that to the source of income, 
namely, the customer. It seems to be the 


first impulse of this busy world to regard 


any one who suggests any attempt to try 
to realize the ideal as a dreamer or a 
charlatan, and vet I venture to assert that 


you get it? 
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the relations existing between contractor 
and customers to-day is far from what it 
should be. We have tried the system of 
everybody for himself and the devil take 
the hindmost, and the results you all know 
if you read the papers and magazines and 
have a good honest talk with yourself. Can 
the trade associations do anything to help 
better the conditions? They most assu- 
redly can and will, for if not of their own 
Initiative they will be compelled to by the 
sentiment of the people. 

The divines in their baccalaureate ser- 
mons to technical graduates are dwelling 
at length upon ethics in the engineering 
world, the professional societies are dis- 
cussing professional ethics, corporations 
are investigating themselves, and through- 
out the industrial world better behavior is 
looked for, expected and insisted upon. 
The people are becoming politicians in the 
best sense of the word. All this tends to 
show that we are all beginning to realize 
that we have been following the wrong 
path. We are awaking to the fact that a 
real man must be a man at all times and 
under all circumstances; that dishonesty 
is dishonesty, no matter what high-sound- 
ing or conscience-appeasing names we 
may choose to give it; that one can not 
be a dishonest man and at the same time 
an honest tradesman, contractor or pro- 
essional. | 

What then is the course for the organi- 
zation to pursue to help toward the rule of 
fraternalism rather than individualism ? 
This country has shown to the world many 
examples of contest for principle without 
regard for monetary gain, and thousands 
upon thousands of its citizens have shown 
themselves to be men in every sense of the 
word. Organizations should continue this 
spirit and stand for something besides 
money-making. Now do not make the 
false inference that we for one moment 
do not believe in money-making. It is a 
very necessary, honorable and noble call- 
ing. Any one and every one if they so 
desire should make all the money they can 
honestly, but bevond that the spirit of the 
world is changing, and instead of stand- 
ing in open-mouthed wonder, admiration 
and praise, it is erying halt, where did 
We, the people, demand an 
explanation. First, then, an organization 
should stand for high-grade membership. 
No individual or company should be al- 
lowed to become a member until it has 
shown itself to be capable. This applies 
more forcibly to labor organizations, but 
is equally true of trade associations. No 
one should be admitted who is not per- 
fectly honest in every, detail, in all deal- 
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ings with fellow-contractors, material men, 
workmen and customers. Outside of all 
questions of ethics or morals, it absolutely 
pays to be honest. 

Second, the spirit of cooperation should 
be predominant. Not only should this 
apply to your own trade but to others and 
also to the owner. More cooperation and 
fewer attempts to gain advantage would 
work wonders in the progress of carry- 
ing out contracts. There must be abso- 
lutely no unfair treatment of any one con- 
cerned either openly or under the guise 
of business custom or other puny excuse. 
Fair, open, man-to-man dealings is what 
will be insisted upon in the near future. 
The people want it or they would not 
applaud the late revelations of crooked 
dealings which are but the natural out- 
come of the business methods for years 
past. 

Third, organizations should have graded 
membership. If they do not, time will 
bring about a large number of smaller 
organizations, each comprising & certain 
branch of each trade, and the arrival of 
cooperation and harmony will be again 
postponed. It is sufficiently difficult to 
have peace between the several trades, but 
with smaller subdivisions trouble will be 
too plentiful to have peace abide with us. 

Fourth, establish and maintain a code 
of contracting ethics. Call it by any 
name you will, but have something in 
organization that corresponds to profes- 
sional ethics. One man’s honor should 
be just as high as another’s, no matter 
what his calling. This system has had a 
universally good effect in all professions 
in spite of some awful lapses. The world 
will accept your trade on the plane upon 
which you place it, and therefore I would 
say place it on a high plane and not only 
maintain it but raise it just as much 
higher as possible. 


Electrical Night at the 
Coliseum, Chicago. 

On August 28 the Coliseum Company, 
Chicago, 1l., 
the ofħicers and friends of the Electrical 
Trades Exposition Company at the Coli- 
seum. Among the guests were about 600 
Bllery’s 


Channing Ellery, manager, 


electrical men and their families. 
Band, pre- 
pared a special programme for the occa- 
sion, and the audience appreciated to a 
high degree the rendition by this band and 
the work of its 
Francesco Ferullo. 


well-known leader, 


gave a special concert for- 
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RECENT ADVANCES IN OUR KNOWL- 
EDGE OF RADIATION PHENOMENA 
AND THEIR BEARING ON RADIA- 
TION PYROMETRY.' 


BY J. B. HENDERSON. 


In a previous paper? I drew the atten- 
tion of engineers and physicists to the re- 
cent advances in the theory of radiation 
which have been made during the last 
decade, principally by the Berlin school of 
physicists—on the theoretical side by 
Boltzman, Planck and Wien, and on the 
experimental side by Lummer, Prings- 
heim, Rubens, Paschen and Wanner. 

The laws of radiation which have been 
develoned theoretically and confirmed ex- 


altel ed} AEs a eee dal 
Sea’ 2 Sees 
EHE ste eee eee 
Ree aie ENT 


Fia 


1.—CoMPARATIVE DATA. 


perimentally are four in number, and ap- 
ply to the radiation from any ideal black 
body. They are | 
oc 
1. E, d} =o T* (co being a con- 
0 
stant)—Stefan-Boltzman law. 
2. Am T = constant eee law of 
3. Em T> = constant ) displacement. 
4. E = : = 
ae 
stants). Planck’s law of the partition of 
energy in the spectrum. 
Am 18 the wave-length of maximum ra- 
1 Paper read before the British Association ‘Section 


A) at York, Wednesday, August &. 
9 Electrician (London , vol. li, p. 773, August 28, 1903. 


(a and b being con- 
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diant energy in the spectrum, Em the value 
of the maximum radiant energy, and T 
the absolute temperature. The expression 
proposed by Wien for the partition of 
energy in the spectrum differs from 
Planck’s only in omitting the figure unity 
in the denominator, and may be inter- 
changed with Planck’s if AT is less than 
3,000. 

The maa between Wien’s expres- 
sion and Lummer and Pringsheim’s ex- 
periments is shown in Fig. 1. It will be 
noticed that there is considerable deviation 
from the experimental results at long 
wave-lengths, but if Planck’s expression is 
used these deviations disappear, except 
such as are within the limits of experi- 
mental error. 

The above laws are developed theoretic- 
ally from Maxwell’s electromagnetic the- 
ory and the laws of thermodynamics, as 
was pointed out in the former paper. 

All accurate radiation thermometry is 
founded on these four laws; hence, wher- 
ever accuracy in radiation thermometry is 
required it is very important to remember 
the limitations of the laws—namely, that 
they apply only to the radiation from an 
ideal black body. Kirchhoff showed that 
the radiation inside an enclosure whose 
walls are at uniform temperature is the 
same as would be emitted by an ideal black 
body at the same temperature; and by 
using the radiation from cavities whose 
walls were heated electrically to uniform 
temperatures, the theoretical laws have 
been experimentally proved. 

If, then, we wish to obtain accurately 
the temperature of any material in a 
furnace by means of the radiation which 
it emits, we must take the radiation from 
a cavity whose walls are at the required 
temperature. If the material is in liquid 
or pulverous form, a tube closed at one end 
serves the purpose if the closed end is 
inserted in the material and the radiation 
taken from the closed end. If the mate- 
rial is in ingot form and there is no serv- 
iceable hole in it we can use an auxiliary 
piece of similar material provided with a 
hole and placed against the ingot, so as 
to have practically the same temperature 
as the ingot. The hole or cavity may 
bottom against the ingot or in the auxil- 
iary piece of material. 

To use a radiation pyrometer in the 
tempering of armor plate on a cooling 
curve, it would be necessary to lay another 
plate with holes in it on the one to be 
tempered, then heat the two together in 
the furnace and after withdrawing them 
from the furnace to focus the thermom- 
eter on the bottom of one of the holes. 
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When the required temperature is indi- 
cated, the upper plate could be removed 
and the lower one quenched, the upper one 
being returned to the furnace with the 
next plate. 

In every case where the temperature is 
read while in the furnace, it is necessary 
to shield the radiation from luminous 
flames after leaving the cavity. This may 
be done by means of tubes, and the tem- 
perature of the walls of these tubes will 
not affect the result, provided an image 
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Fia. 2.—Fery’s RADIATION PYROMETER. 


of the cavity is formed on the sensitive 
surface of the thermometer. 

The principles on which the present ra- 
diation pyrometers are founded are the 
first and fourth laws. Those founded on 
the fourth law we may distinguish from 
the others by the term optical thermom- 
eters because only the luminous portion of 
the spectrum is used. Law ii does not 
lend itself well to temperature measure- 
ment, because the maximum radiation is 
not well marked, especially at low tem- 
peratures; but it has. been used in the 
laboratory to fix limits for the temperature 
of our luminants, of the sun and of some 
fixed stars. Law ili, which measures the 
maximum energy in the spectrum, prom- 
ises better than Law ii, but it has little 


Fig. 3—SECTIONAL VihwW OF FERY’s 
RADIATION PYKOME1ER. 


advantage over Law i, and the instrument 
would be much more complicated. 
Pyrometers based on Law i have a black 
receiving surface for absorbing the radia- 
tion from the radiating body. This sur- 
face may be one of the junctions of a 
thermo-couple, or the wires of a bolometer 
or one arm of a radiometer balance, but 
as we are more concerned with instruments 
used in the industries than with those 
used in the laboratory, the following de- 
scriptions will be confined to the former. 
Figs. 2 and 3 show two types of Féry 
pyrometers. In Fig. 2 the image of the 
radiant is formed on the receiving surface 
by means of a fluorite lens, although in 
some technical forms a particular kind of 
glass having low absorptive power in the 
infra red is used for the lens. The tem- 
perature of the receiving surface is mea- 
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sured by a thermo-couple and portable 
galvanometer. This pyrometer lacks sen- 
sitiveness at temperatures below 900 de- 
grees centigrade, and to increase the 
sensitiveness Féry replaces the lens by 
a concave mirror, making a reflecting 
telescope, as shown in Fig. 3. This 
form can measure down to 600 degrees 
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centigrade. The eye-piece in both in- 
struments is for sighting purposes, as an 
image of the radiant must be formed on 
the small receiving surface of the junction. 
So long as this image is larger than the 
receiving surface the reading of the py- 
rometer is independent of the distance 
from the radiant, because both the total 
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radiation received by the lens or mirror 
and the area of the image vary inversely 
as the square of the distance from the ra- 
diant, hence the intensity of the image is 
constant. 

In a perfect pyrometer of this kind the 
receiving surface should be ideally black, 
and in some researches Lummer and 
Pringsheim have used cavities as receiving 
surfaces. The error introduced in a prac- 
tical instrument due to this defect is, how- 
ever, not of great significance. The accu- 
racy of the Féry instrument is within one 
per cent between 800 degrees centigrade 
and 1,600 degrees centigrade with ideal 
black radiation. 

Law iv gives us the equation connecting 
the radiant energy with temperature along 
an isochromatic curve. This may be 
written. ` 
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log E=c+ _ where cand d are constants. 


If, then, we confine our attention to one 
luminous wave-length, say the red line 
transmitted by red copper oxide glass, and 
plot log E as a function of 1/T, we get a 
straight line. Fig. 4 shows a comparison 
between theory and experiment for several 
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Fie. 5.—HoLeorn AND K1 RLBACM’S OPTICAL PYROMETER, . 


isochromes. This is the scientific founda- 
tion of all optical pyrometers. It may be 
easier to calibrate them empirically, but 
it is possible to calibrate them by means of 
this equation. 

Optical thermometers are simply spec- 
tro-photometers of simple form. Among 
the laboratory forms are le Chatelier, the 
Féry absorption type, the Wanner and the 
Lummer instruments, for a description of 
which the reader should consult the orig- 
inal memoirs or “High-Temperature 
Measurements,” by le Chatelier, Boudou- ` 
ard and Burgess (Wiley & Sons). 

The most practical form of optical py- 
rometer, however, is that due to Holborn 
and Kurlbaum, which is shown in Fig. 


5. An image of the radiant is formed in 


the focal plane of a telescope, and is there 
superposed on the filament of a small elec- 
tric lamp placed in the focal plane. The 
current in the filament is then varied until 
the filament, as viewed through the eye- 
piece of the telescope, can not be distin- 
guished from the image of the radiant. 
The current in the filament then forms a 
measure of the temperature. To stand- 
ardize the instrument each lamp is first 
of all aged and then calibrated to get the 
connection between the current and the 
temperature of the filament. In measur- 
ing very high temperatures the radiation 
is weakened by dark glasses or by succes- 
sive reflection, the glasses or reflecting sur- 
faces being also standardized. Red glass 
is used in front of the eye-piece. 

The following table given by Burgess 
shows the accuracy of the instrument at 
two points on the scale: 
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Electrical Equipment of a Lumber Mill. 


An Interesting Use of Belted Motors in the Eggers & Graham Lumber Company’s Mill at Uniontown, Pa. 


HE conditions encountered in lumber 
mills present, in many respects, 
problems in power transmission 

not found in other industries. The ma- 
terial employed and the wastes are very 
inflammable, and the size of the work 
handled and the severe power demands for 
starting and operating wood-working ma- 
chinery of necessity require a motive 
power that is not only immune from fire 
risk, but which will withstand heavy 
fluctuations in Joad and operate the vari- 
ous machines with as little obstruction to 
the handling of the materials as possible. 

In the old method of driving by means 
of overhead shafts and belts these condi- 
tions were but imperfectly fulfilled, and, 
moreover, on account of the losses in the 
shafting and belts the transmission system 
was inefficient. Numerous countershafts 
were required, not only occupying much 
valuable room, but adding to the lost 
power. In such installations the frictional 
losses were always great, the belts required 
constant attention, were expensive and 
slipped under the severe fluctuations of 
load necessarily thrown. upon them; and, 
more than all, they were objectionable be- 
cause of the danger to life and Hmb which 
is inherent in this type of drive and on 
account of the large floor space occupied. 
This latter inconvenience brings about an 
additional risk, since the sawdust and 
chippings necessarily accumulate in places 
from which they are removed with dif- 
ficulty, grease and dirt are mixed with 
them, and a very inflammable material 
results, bringing an added fire risk. 

These conditions have led to the de- 
mand for a method of driving which 
would eliminate, in the main, many of the 
objectionable features involved in the old 
system. Naturally the electric motor was 
the one selected. When it is adopted the 
mill may be divided into sections of con- 
venient size, and each floor or each group 
of machines, or each individual machine 
supplied with its own motor, thus produc- 
ing a flexibility which is of especial value 
when the work is light or when the mill 
must run overtime. Even though the 
belted type of motor be adopted, the over- 
head countershafts and belts are, to a 
large degree, eliminated, thus removing 
the objectionable and dangerous features 
attending their use. These considerations 
led the Eggers & Graham Lumber Com- 
pany, of Uniontown, Pa., to adopt the 
electmic drive in its mills, and the ac- 
companying illustrations show, in a strik- 


ing way, what may be done by the substi- 
tution of the electric motor for the old 
system. 

The electrical svstem adopted is a two- 
phase, alternating-current system supply- 
ing induction motors operating at sixty 
cycles, 200 volts. Current for the motors 
is supphed by the West Penn Railways 
Company, and each machine throughout 
the mill is driven by its own motor. These 
are all of the Westinghouse CCL type, 
with the exception of the motor driving 


seen two small motors. These are rated at 
one-half horse-power each. One drives an 
emery grinder hidden behind the mould- 
ing machine mentioned above, and the 
other drives a grindstone, which may be 
seen. The controlling switches for these 
motors are placed conveniently on the 
side wall. 

Fig. 3 is a view of a fifteen-horse-power 
induction motor driving a planer. From 
the amount of sawdust or chips shown in 
this view the pressure under which the 


Fic. 1.—THREE-Hoks&-PowER INDUCTION Motor Drivina a Rip Saw. 


a mortising machine, which is of the C 
type. 

Fig. 2 shows a fifteen-horse-power in- 
duction motor driving a moulding ma- 
chine. From the arrangement it is evi- 
dent that but little space is available, 
vet the motor and its belt are easily ac- 
cessible. To the left of this machine is 
shown a rip saw. Another view of this 
saw is given in Fig. 1, where the motor 
(rated at three horse-power) mav be seen. 
In Fig. 2, in the background, may be 


work is being carried through the mill is 
indicated. Fig. 4 shows the type C in- 
duction motor referred to above, driving 
a two-horse tenoning machine. 

In addition to the motors shown there 
are a five-horse-power motor driving a 
ten-inch cross-cut saw. a five-horse-power 
motor driving a pony planer, one rated at 
four horse-power driving a panel raiser, 
and one of one horse-power driving a 
shaper. A hand-feed planer is driven by 
a three-horse-nower motor, a hand saw by 
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another of the same rating, and a second tration of the excellent fire risk obtained it necessary to furnish the motors with 
rip saw is driven also by a three-horse- when motors of this type having no com- covers, which, of course, interfere very 
power motor. mutators or other parts at which flashing considerably with ventilation. The in- 


Fic. 8.—FIFTEEN-HORSE-POWER INDUCTION Motor DRIVING Fic. 4.—Two-HorRsk-PoWER INDUCTION MOTOR DRIVING A 
A PLANER. TENONING MACHINE. 
The illustrations give a striking idea of may occur are adopted. In certain posi- stallation in this mill is operating day and 
the severe conditions encountered in this tions in the mill the accumulation of night, to the entire satisfaction of the 
type of service and furnish a forcible illus- refuse is so rapid and so great as to make owner. 
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An Electrical Spectacle at 
Connellsville, Pa. 
The accompanying illustrations show 
the electrically illuminated and decorated 
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and its output is considered among the 
best in the world. 

Thirty tons of coal and seven tons of 
coke were required to build this arch. The 
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ELECTRICAL ILLUMINATION, HUNDREDTH ANNIVERSARY OF THE TOWN OF CONNELLSVILLE, Pa. 


coal and coke arch recently installed at 
Connellsville, Pa., by the H. C. Frick 
Coke Company, commemorating the onc- 


decorations 


lighting required about 600 sixteen-can- 
dle-power lamps. For the other lightins 


nearly 6,000 lamps were 
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Coat AND COKE ARCH, HUNDREDTH ANNIVERSARY OF THE TOWN OF CONNELLSVILLE, PA. 


hundredth anniversary of the town. Con- 
nellsville is the centre of the coke-produc- 
ing territory of the state of Pennsylvania, 


used; current being supplied by the West 
Penn Electric Company, of Connellsville, 
which controls the trolley and lighting in- 
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terests, covering about 100 miles of terri- 
tory. 

We are indebted to E. T. Penrose, super- 
intendent of the West Penn Electric Com- 
pany, for the illustrations and facts. 


——e Gp o 


Niagara Falls Meeting of 
Electrical Jobbers. 

Nearly 300 members and gucsts at- 
tended the meeting of the electrical job- 
bers held at Niagara Falls, N. Y., Sep- 
tember 11, 12, 13 and 14. Two sessions 
were held each day, in which trade matters 
and the relations of its members to manu- 


facturers and consumers were discussed. 


The meeting was largely given over to 
entertainment and sightseeing. About 
fifty ladies were present. The entertain- 
ment committee, headed by W. E. Robert- 
son, of Buffalo, gave a smoker and vaude- 
ville performance at the Cataract Hotel 
on Tuesday evening, and following thi= 
a rejuvenation was held of the Sons of 
Jove and seventy-one new members were 
taken into the order. H. B. Kirkland was 
master of ceremonies for this rejuvena- 
tion. C. B. Roulet, Mercury of the order, 
came from Dallas, Tex., to be present at 
the rejuvenation. 

On Tuesday a tug of war was held on 
the lawn of the Cataract, which created 
considerable amusement, and in the even- 
ing an informal dance was held. 

Qn Thursday a baseball game was the 
feature, and in the evening a banquet was 
given at the International for jobbers and 
manufacturers. 

The following prominent representa- 
tives of the electrical manufacturers were 
among those present: 

CŒ. E. Corregan, E. J. Kulas, J. C. Fish, 
A. D. Page, Frank Harrington, Bailey 
Whipple, Walter Cary, H. B. Kirkland, 
P. B. Corey, Charles Munder, John W. 
Brooks. J. E. Way, H. B. Bliven, Albert 
S. De Veau, J. B. Estabrooks, Ralph A. 
Schoenberg, Harry Adams, J. B. Olson, 
A. C. Garrison, Charles I. Hills, Charles 
Flack, N. C. Cotabish, V. C. Gilpin, J. 
Wilson, A. E. Carrier, E. J. Wilson, M. H. 
Moffett, F. D. Masterson, Harry P. Moore, 
T. C. Walsh, George E. Seaving, H. 0. 
Phillips, G. F. Brunt, A. H. Pease, F. B. 
Smith, H. A. Waterman., E. G. Bernard, 
Thos. G. Grier, William Crockett, S. H. 
M. Agens, Francis Raymond, H. T. 
Paiste, F. Overbaugh, James Wolff, W. W. 
Merrill, E. A. Downes, W. F. Sisson, W. 
C. Bryant, E. B. Dodge, J. Robert Crouse, 
C. O. Baker, A. B. Palmer, W. K. Patton 
and A. W. Spear. 
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The Cincinnati Fall Festival. 

The Cincinnati Fall Festival, which 
opened on August 28 and will run until 
September 22, under the direction of the 
Cincinnati Fall Festival Association Com- 
pany, has this vear arranged an electrical 
exhibit, the main object of which is to 
familiarize the general public with the 
many ways in which electricity and elec- 
trical apparatus and appliances may be 
utilized in every-day life. 

The Cincinnati Gas and Electrical Ap- 
pliance Company, an offshoot of the Cin- 
cinnati Gas and Electric Company, now 
the Union Gas and Electric company, has 
a handsome booth, with E. A. Sarran and 
George A. Conway in charge, where are 
shown chafing dishes, curling irons, flat- 
irons, sewing-machine motors, batter-cake 
griddles, coffee percolators, heating pads, 
hot-water heaters of all descriptions, etc. 
Mr. Sarran reports many inquiries from 
callers respecting the cooking and heating 
devices, and believes the company is mak- 
ing progress in its efforts to introduce 
these appliances. At the same booth the 
Federal Electric Sign System, of Cin- 
cinnati, shows electric signs. 

The Warner Elevator Manufacturing 
Company, a well-known Cincinnati con- 
cern, established before the first half of 
the last century had ended, has with- 
in a few years added electric ele- 
vators, and within the past year has 
put out its patent push-button elec- 
tric-control elevators. The one shown 
at the festival will be shipped to New 
York later for installation, the building 
there not being ready to receive it. It is 
a duplicate of the one that will be placed 
in the Jewish Hospital, Cincinnati, 
shortly. Upon pushing the button the 
car comes automatically to the floor; upon 
the person entering, the elevator will not 
move until door is closed; the party inside 
then pushes an indicator indicating the 
floor at which he wishes to alight, and the 
elevator runs to that floor and stops auto- 
matically. The occupant then opens the 
door to that floor, and nobody can take 
the elevator away until the door is again 
closed. This exhibit is in charge of John 
Hitzler and C. H. M. Atkins, president 
of the company. 

The Chicago Pneumatic Tool Company 
shows its enterprise in setting up an ex- 
hibit which none of its Cincinnati competi- 
tors have emulated. Messrs. Walker, Ap- 
lin and Coates are in charge. Special 
electrical tools and accessories, such as 
portable grinder and buffers, portable 
pressure blowers, drilling stands, and air- 
cooled Duntley electric drills, single- 
motor, two-motor and three-motor, with 
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armored cable, are shown. The magnetic 
“old-man” will withstand an upward 
stress of 1,200 pounds, and is superior in 
many points to the mechanical “old-man” 
heretofore used. 

The Bullock apparatus, shown by the 
Allis-Chalmers Company, is on display, 
and comprises several induction motor- 
generator sets of twenty-five kilowatts, 
with starters complete, and other electrical 
apparatus, 

The Lodge & Shipley Machine Tool 
Company, of Cincinnati, includes in its 
exhibit a twenty-four inch patent head 
lathe, motor-driven. The svstem permits 
the use of any motor having a speed varia- 
tion of not more than two to one. The 
motor is mounted on an extended cabinet 
leg at the head of the lathe, and is con- 
nected to the lathe spindle through gear- 
ing at the back of the headstock. 

The J. A. Fay & Egan Company, in 
connection with its wood-working machin- 
ery, shows Westinghouse ciectric motors. 

The Cincinnati & Suburban Bell Tele- 
phone Company has a handsome booth, 
F. L. Van Arsdale in charge. In this 


booth is located the Fall Festival ex- 


change. The exchange has connection 
with all booths so that exhibitors may 
have constant communication with their 
down-town offices. This booth was de- 
signed by J. E. Peavey, superintendent of 
exchanges. An interesting feature to the 
general public is the radiophone, in charge 
of George Johnson, who uses the same 
radiophone apparatus which was shown at 
the St. Louis World’s Fair. It transmits 
in this instance sound by light-waves a 
distance of 150 feet. In the balcony is 
located a powerful searchlight, the rays 
from which are received by a concave re- 
flector in the booth. A phonograph plays 
into the are light, whose rays thence trans- 
mitted to the concave reflector are focused 
upon selenium, the light-waves resolved 
into electrical energy, and this again con- 
verted into sound-waves in the ear re- 
celvers. 

The Post-Glover Electrical Company, of 
Cincinnati, shows a great variety of fix- 
tures and apparatus, several show cases 
being filled with a miscellaneous assort- 
ment of appliances. The handsome bronze 
electroliers, female figures one-third life- 
size, imported from Austria, attracted at- 
tention.. This company also had some 
beautiful designs in art glass domes of its 
own make, and portable lamps. The ex- 
hibit is in charge of H. S. NKinnicutt, 
Frank Kindleberger and William Schle- 
winsky. ; | 

J. W. Weatherington, an enterprising 
photographer from Louisville, is picking 


‘Mr. Weatherington using 
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up the dimes making very clever pictures 
on postal cards. Curious to learn how 
these effects were produced, the represen- 
tative of the Evecrrical Review found 
the Cooper 
Hewitt mercury vapor lamp, which he de- 
clares is unequal for his work, costing one- 
half as much as the arc and giving three 
times the actinic power; it also has great 
diffusive power. 

Wandering further, in the Berninghaus 


barbere’ supplies exhibit, there was shown 


the James Barker (Philadelphia) motor- 
driven vibrator for use in massage. 
The special committee on electrical ex- 
hibits is as follows: Frank D. Lawrence, 
J. C. Hobart, Luke Lilley and J. A. 
Brett. D. A. B. 


Osram Lamps. 


The following particulars have appeared 
in a number of foreign journals regarding 
the Osram lamp, which is being introduced 
by the Deutsche Gasgliihlicht Aktien 
Gesellschaft. The lamps are rated at from 
thirty-two to fifty candles, and are put out 
for pressures from 100 to 130 volts. Their 
efficiency is said to be one watt per candle. 
and a life of 1,000 hours is claimed for 


them when running at the correct volt- 
age. Tests made by the Physikalische 
Technische Reichsanstalt with certain of 
these lamps rated at thirty-two candle- 
power showed a decrease of about three per 
cent in the light after burning for 1,000 
hours. With the higher-candle-power 
lamps a still smaller falling off was found. 
The lamps are said to give the same light 
whether used on direct or alternating-cur- 
rent circuits. During the Reichsanstalt 
life tests the circuit upon which they were 
running was operated under ordinary com- 
mercial conditions, and the voltage varied 
from two to three per cent. Little or no 
appreciable variation in the brillianey of 
the lamps is noticeable under these varia- 
tions. The accompanying diagrams have 
heen drawn from the Reichsanstalt tests. 


Colorado Electric Light, 
Power and Railway 
_ Association. 

The convention of the Colorado Electric 
Light, Power and Railway Association 
will be held at Denver, Col., September 
18, 19 and 20. A number of features have 
been arranged for, and the following 
papers have been announced: “Voltage 


Regulation,” Leonard Wilson; “The Use 
of Polyphase Motors in Outlying Dis- 
tricts,” W. A. Carter; “Profitable Com- 
mercial Cooperation,” J. Robert Crouse : 
“The Lighting of Small Stores,” J. R. 
Cravath; “Water-Type Lightning Arrest- 
ers,” A. M. Ballou; “Transformer Testing 
and Line Records for Transformers,” F. 
P. Dillon; “Steam Turbines,” C. C. Chap- 


pelle. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


A Self-Registering Electric Target. 


A self-registering electric target de- 
signed by Colonel George A. Peters, of 
Toronto, Ontario, was exhibited at the 
Bisely rifle ranges, during recent target 
practice at Bisely, England. The par- 
ticular apparatus shown there was to mark 
a four-foot target used in competition at 
200 yards. The target consists of a target 
plate of solid one-half-inch steel. This is 
carried on four hinged brackets supported 
by a frame bolted to a foundation platform 
of heavy timber. The front of the main 
frame carries a milled steel plate one-half 
inch in thickness, forming a carrier for 
the recording hammers, which vary in 
number from sixty-one, in a target four 
feet in diameter, to 173 for a six-foot tar- 
get employed for greater ranges. This 
plate is pierced by a series of oblong holes, 
through which the ends of the hammers 
project. The hammers are supported on 
pins, and, due to their weight, rest against 
the target plate. When thrown backward 
they make contact with brass plates, each 
thus closing a circuit through a wire, 
which drops a shutter on the announcing 
board. The distance between the hammer 
or supporting plate and the target plate 
can be varied to correspond to different 
service charges or different ranges. It is 
made go that a hammer will be thrown 
whenever a bullet strikes within a three- 
inch circle of the point of contact of the 
hammer with the target. There is one 
electrical circuit for each hammer and 
annunciator, and they are put up as an 
ordinary telephone cable. When a bullet 
strikes the target plate, if directly over 
a hammer, it throws this up and com- 
pletes the circuit. If midway between two 
hammers, it will throw both, thus indicat- 
ing the position struck; or it may throw 
three or more. In any event, the number 
thrown will, by means of the correspond- 
ing drops at the indicating board, give an 
accurate idea of the point struck.—Ab- 
stracted from Engineering (London), 
August 17. 


Construction of Squirrel-Cage 
Armatures. 

' The types of construction of squirrel- 
cage armatures employed by the various 
large electrical manufacturing companies 
of the world are described here by A. G. 


Ellis. A number of these are very 
familiar. The use of the cast-iron spider 
in the large sizes is universal. In the 
smaller sizes the iron stampings are slipped 
directly on the shaft. The greatest varia- 
tion in construction is in the method of 
making end connections. One company 
uses a solid ring drilled to fit the rotor 
conductors, which are inserted in the holes 
and then riveted up on the outside and 
turned smooth. Another uses a flattened 
ring which is slipped into slots milled in 
the ends of the conductors. Both of these 
give strong structures, and the latter a 
good cooling surface. The Allmana Sven- 
ska Elektriska Aktiebolaget, of Sweden, 
uses a peculiar construction. The ends of 
the rotor conductors are carried well out 
and then connected together by weaving a 
small copper wire around them. This 
wire is carried from conductor to conductor 
and is given one turn around each. The 
last few turns are then sweated to the 
conductors. This gives a strong construc- 
tion with large cooling area. It has the 
advantage that, if desired, some of the 
outer turns may be taken off and thus the 
resistance of the connection be increased. 
The Alioth Company, of Switzerland, 
employs a ring having two scries of pro- 
jecting lugs upon it, leaving radial spaces 
between. The conductors are bent down 
into these spaces, and the lugs are beni 
alternately right and left over them. A 
construction used some time ago by the 
Svenska company consisted of a small 
ring in which radial slots were milled. The 
ends of the conductors were left long and 
bent down and fitted into these slots. The 
construction usually adopted in this 
country, which is a flat ring to which the 
conductors are bolted, is also widely em- 
ployed in Europe.—Abstracted from the 
Mechanical Engineer (London), August 
18. 
< 


Electrical Plant of the King Edward 
Bridge, Newcastle-on-Tyne, 
England. 

On July 10 the new bridge known as 
the King Edward Bridge, on the North- 
eastern Railway at Newcastle-on-Tyne, 
England, was opened. On interesting fea- 
ture in the construction of this bridge 
was the employment of electrical power 
throughout. Electrical derricks, an elec- 


Vol. 49—No. 11 


trical conveyer, and electric power for 
driving the air-compressors were all used. 
The bridge consists of four spans and the 
total amount of steel work is 5,872 tons. 
A generating station was built and 
equipped with two direct-connected gen- 
erators delivering each 750 amperes at 440 
volts, and three smaller sets for supplying 
lights. Steam was supplied from loco- 
motive boilers. The distributing system 
is divided into two parts, one for the cais- 
son work, the other for the outside ap- 
paratus. Each caisson was provided with 
three shafts and was served by a five-ton 
electric derrick. The air-lock doors were 
heavy, and, for convenience, were operated 
by small electric motors. Compressed air 
was supplied by three compressors, each 
having cylinders fifteen inches in diam- 
eter and thirty-six inches stroke, running 
at ninety revolutions per minute. Each 
of these compressors was driven through 
gears by means of a 125-horse-power 
shunt motor. A cableway was erected 
across the river for delivering material at 
the piers. The span was 1,520 feet, and 
the carriage was served by a 100-horse- 
power motor. The cableway was capable 
of handling loads of ten tons, and, alto- 
gether, carried 40,000 tons of material. 
For constructing the spans a fifteen-ton 
gantry crane was used. This crane was 
fitted with shunt motors operated on the 
regenerative system. In addition to the 
machinery mentioned, the pumps, con- 
crete mixers, mortar mills, saws and other 
tools were all electrically driven.—Ab- 


stracted from the Electrical Review (Lon 
don), August 17. 


The Limitations of the Ballistic 
Method for Magnetic Induction. 
During the investigations into the mag 

netic properties of pure electrolytic iro: 
which are being carried out by Professo 
C. F. Burgess, of the University of Wis 
consin, it was found that great care i 
necessary in employing the ballisti 
method, and it became necessary to exam 
ine this method for sources of error and t 
sce if it might not be improved. Th 
chief error seemed to be due to magnet! 
viscosity, and such a source of troub! 
has been noted by various other write. 
on the magnetic properties of iron. | 
was found, however, that while this troub: 
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‘did exist, it was not alone responsible for 
the errors which crept in—crrors which in 
some cases amounted to nearly fifty per 
cent. A convenient way of applying the 
ballistic method by the step-to-step proc- 
ess consists in arranging the apparatus 
with fixed constants and varying the cur- 
rent through the magnetizing coils by 
varying the applied potential. It was 
found that this method introduced an 
error, due to the time constant of the 
magnetizing circuit, and better results are 
obtained if a constant voltage be em- 
ployed and the current be varied by vary- 
ing the resistance in this circuit. In this 
way, when the currents are low, the re- 
sistance is high and the time constant 
small. In the step-by-step method errors 
are cumulative, and to get around this 
difficulty the process was changed some- 
what in the following way: The magne- 
tizing circuit was arranged so that, by 
closing one switch, a current would be 
sent through the magnetizing coil suf- 
ficient to carry the iron up to full satura- 
tion. Then, by closing a second switch 
and opening the first, the current was sud- 
denly decreased from the former value 
to that at which a reading was desired. 
This method is more laborious than the 
other, but it gives values for the induc- 
tion several per cent higher than the other, 
and a hysteresis area about eighteen per 
cent larger. The effect of the galva- 
nometer period was also investigated, and 
it was found that with a period of five 
and one-half seconds the viscosity of the 
iron caused the reading for the induction 
to be considerably lower than when the 
period was fifteen seconds.—Abstracted 
from the Physical Review (Lancaster), 


August. 
< 


Electricity Applied to Rolling Mills. 

In concluding a long communication 
on the application of electric power to roll- 
ing mills, M. Creplet considers first the 
amount of work necessary to be done in 
rolling ingots out into different shapes, 
and then examines certain methods of 
applying motors for this difficult service. 
In one of these a so-called power equalizer 
is employed. This consists of a booster 
exciter, the armature of which is con- 
nected in shunt with the series fields of 
the main driving motor (this motor being 
a compound machine), while the field- 
winding of the booster is connected across 
the main source of supply. The object 
of this machine is to enable the series 
field of the main motor to be varied either 
at the will of the operator or automatic- 
ally, so that the speed variation of the 
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main motor may be greater than that 
which would occur normally. For ex- 
ample, running as a cumulative compound 
machine, the speed of the main motor 
varies from 320 to 275 revolutions, with 
a variation in the armature current of 
from 200 to 800 amperes. If, however, 
the armature current were increased to 
1,000 amperes, the speed would fall to 
232 turns. By means of the booster the 
additional 200 amperes required through 
the compound winding to reduce the speed 
to the lower figure may be obtained. This 
arrangement then enables the motor to 
operate as a compound machine at speeds 
lower than it would develop normally. 
This feature is important, since the 
amount of work required in rolling dif- 
ferent sections varies considerably. The 
regulator is mounted on the motor shaft, 
and a commutating switch is provided, 
enabling it to increase or decrease the 
current flowing through the series field. 
A table is given, showing the power re- 
quired to roll various sections, the dimen- 
sions of which are noted. In all cases 
the total power required is considerably 
greater than that actually expended on 
the section. To roll a simple round bar 
weighing about thirty pounds to the yard 
requires twenty-seven and one-half kilo- 
watt-hours per ton actual energy, 4.5 kilo- 
watt-hours of which are useful. To roll 


a sheet weighing about two pounds to the. 


yard requires an expenditure of 125 kilo- 
watt-hours actual energy per ton, 62.5 of 
which are useful. The table indicates 
that the efficiency varies, according to the 
sections and to the method of handling 
them, from thirty-three to sixty-five per 
cent.—Translated and abstracted from 
the Bulletin of the Association des In- 
genieurs Electriciens (Liege), August 1. 
< 


Electrical Machinery for Mines. 

The use of electrical methods and ap- 
paratus in mining work has been increas- 
ing notably during the last few years. The 
advantages of this system are well recog- 
nized, but in its use, particularly in fiery 
mines, certain safeguards must be taken 
against fire and explosion. This phase of 
electrical machinery in mines is dwelt 
upon in this article bv George Farmer. 
The author frankly admits the economy 
of the system as compared with other 
methods of transmitting and applying 
power, but contends that there is danger 
accompanying the use of the electric motor 
in mines where fire damp exists. He con- 
siders that the use of electrie power trans- 
mission should be attended with the strict- 
est care and that foresight should be ex- 
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. ercised before putting in an electric plant. 


The prevention of ignition of mine gases 
from electrical machinery has been made 
the subject of exhaustive experimental 
investigations in Great Britain and Ger- 
many. The latter country took up the 
matter as long ago as 1885, and five years 
later a series of investigations was made 
by the French government. In Great 
Britain galleries were constructed above 
ground and fitted with mining apparatus. 
These were then filled with mixtures of 
explosive gases in order that the appli- 
ances should be subjected to the worst 
dangers apt to be found in mines. The 
dangers from electrical machinery under- 
ground lie principally in the possibility of 
sparking and consequent ignition of ex- 
plosive mixtures. The most common 
remedy for fiery mines is a free circula- 
tion of air, but this can not always be 
guaranteed. It is therefore necessary to 
take precautions at the motor to prevent 
ignition. Gauze coverings of the commu- 
tator, while in most cases effective, can not 
be relied upon if the surrounding air pro- 
vides a continuous explosive mixture at 
the commutator; nor can completely en- 
closed motors be depended upon. The 
following suggestions are made for secur- 
ing the greatest degree of safety when in- 
stalling electrical machinery in mines: 
All motors should be placed on a good 
solid foundation, so as to reduce vibration 


to a minimum, and thus avoid a frequent 
cause of sparking. For coal-cutting ma- 
chinery the tracks should be laid carefully 
and solidly. It is very important to keep 
the motors scrupulously clean, free from 
dust and superfluous oil, and it is an ex- 
cellent plan to make ample allowance all 
through the plant. Avoid cheap apparatus 
and make the machine suit the conditions 
of the mine, at the same time making the 
conditions of the mine as casy and safe as 
possible for the machine.—Abstracted 
from Cassiers Magazine (New York), 
September. | 


Detroit River Tunnel Con- 
tract Awarded. 


The contract for the tunnel under the 
Detroit river, to be used by the Michigan 
Central Railroad, has been awarded to 
Butler Brothers Hoff Company, New 
York citv. Several alternative plans were 
submitted by the railroad company, that 
selected by the contractor being the one 
designated as design A, though this has 
been modified somewhat. In this design 
the previous material underlying the river 
is to be replaced by an imperfectly water- 
tight material of concrete placed under 
water, through which, without the use of 
shields, the tunnel proper may be con- 
structed. The date set for the completion 
of the tunnel is June 1, 1909. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


NEW BUSINESS: HOW TO GET IT AND HOW 
TO KEEP IT, AS APPLIED TO A 
LARGE CITY.? 


BY FRANK M. TAIT, DAYTON, OHIO. 


Time was when the average central 
station man was bending every energy to 
secure the lowest possible generation and 
distribution costs of his current and the 
greater problem of securing a larger vol- 
ume of desirable business was not the 
Jeading question it has become the last 
few years. 

To-day the central station man is ask- 
ing how he may improve the power factor 
of his plant, and what are the best means 
of procuring the desirable new business, 
and when it has been obtained how he may 
best retain it and encourage the further 
use of electricity after it has been connec- 
ted to the system. 

These questions are ones that must be 
very carefully considered, and a plan of 
action to produce quick results must de- 
pend upon the past performances in the 
particular town or city considering the 
problem. 

Assuming that the getting of new busi- 
ness has not been followed in a systematic 
manner or perhaps not at all, and the re- 
sults obtained meagre or not satisfactory, 
it will be necessary to make a fresh start. 
If the company does not possess a com- 
plete card index of the town, active young 
men of pleasing address should be sent 
out to make a building to building can- 
vas to procure the data necessary to com- 
pile a complete card index showing the 
style of house, location, owner of same and 
his business, tenant and his business, 
whether the house is wired or piped, if the 
fixtures are in, and when possible, the feel- 
ing of the tenant toward the electric light 
company and the use of its current. 
These cards should also bear the date and 
the name of the canvasser. When the 
cards are carefully taken and properly 
filed, they form a true guide to the whole 
field desired to be worked for better and 
for more electric business. 

After the card has been obtained a com- 
plete list should then be made from same, 
indicating the building, ete., that seem to 
offer the best opportunities for business. 
The town or city should then be divided 
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into sections or districts, with the list of 
prospects located in each district and tab- 
ulated. The next problem is to secure a 
proper type of canvasser to solicit the 
business in each district, and this part of 
the central station scheme is a difficult 
one, for it is soon learned that good solici- 
tors are hard to obtain, and it is acknowl- 
edged that a first-class canvasser, who can 
close good business every day, is one of the 
most important personages about the 
whole central station svstem. 

A satisfactory method is to employ 
bright, energetic, clean-cut voung men of 
pleasing address and courteous manner 
and carefully train them for the position 
of canvassers, 

The new canvasser should be placed in 
the several departments of the company 
until he obtains a good insight into the 
requirements of first-class electrical serv- 
ice and thoroughly appreciates the neces- 
sity of observing the details that go to 
make up the satisfactory electric current 
he is to sell. 

When the candidate has advanced far 
enough in the operating and complaint de- 
partments he should be turned over to the 
chief canvasser or other official who has 
charge of the new business department, to 
be further coached along the line of his 
duties and then sent out for a few days, in 
company with an experienced canvasser, 
that he may observe the method of ap- 
proaching prospective customers, argu- 
ments used, etc. He should then be given 
a district and started off to produce the 
proper amount of profitable new business 
required of him. 

In order to keep an accurate record of 
what each canvasser is doing, it is very 
necessary to have them fill out daily an 
accurate report blank, and these daily 
blanks must be correctly kept and the re- 
sults obtained by each man should be 
tabulated each week, showing the names 
of parties called upon, number of con- 
tracts closed, reason for not closing all of 
them, amount of new business added to 
old customers, expense items, etc. From 
these weckly sheets may be readily learned 
the percentage of contracts closed to calls 
made, the cost per call, per contract closed, 
per kilowatt of new business obtained, or 
in any particular way the data may be de- 
sired. 


These weekly sheets quickly indicate 
the men who are producing the business, 
and by properly alloting the districts, no 
trouble will be found in producing satis- 
factory results all around, and the canvas- 
ser who does not put in good substantial 
work in his district can not escape the 
weekly inquiry. 

Each canvasser should be paid a definite 
weekly salary, and at the end of stated 
periods, should receive an additional re- 
compense, in the way of commission or 
bonus, based on the value to the lighting 
company of the new business he obtains. 
Further rewards should also be offered to 
the canvasser making the highest record 
in a given time. The districts covered by 
the various men will indicate the proper 
method of handling this feature of the 
new-business department. 

To facilitate the efforts of the canvas- 
sers, it is desirable, if possible, that a room 
be especially devoted to their use. Every 
morning, the first hour should be given 
over to the discussion of the past day’s 
trials, troubles and tribulations and a full 
and frank talk on the best ways and means 
of obtaining better results and of avoiding 
past difficulties, should be engaged in by 
the respective canvassers and the chief 
canvasser, superintendent or whoever is 
responsible for the new business of the 
company. These meetings are a great 
help and with the proper man at the head 
of the canvassing department will fill the 
men with enthusiasm for each day’s work. 

To afford the canvassers and other men 
about the plant, as well, an opportunity 
for studying the theoretical as well as the 
practicable side of the business and make 
them better salesmen and workmen, every 
company should feel able to purchase a 
number of the best books published on the 
various branches of the business and also 
keep on file the leading electrical maga- 
zines, journals, ete. 

The men should be encouraged in their 
desire for more knowledge of the business 
they are engaged in and nothing helps 
promote this spirit more than to have 
meetings in the evenings at regular inter- 
vals at which meetings a talk may be given 
by the superintendent or any man in the 
company who is capable of affording in- 
formation along any line of the business. 

Pertinent questions should be solicited 
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from the men and all should feel that 
their interests and the lighting company’s 
interests are the same. Efforts spent 
along these lines will be liberally repaid 
by the higher quality of work performed 
by the men and the larger amount of good 
new business obtained by the canvassers. 

The number of canvassers that may be 
used to advantage will depend upon the 


locality and in some places it is found 


desirable to have special men in addition 
to the regular canvassing force. These 
special men may be experts along the line 
of electrical signs, cooking and heating 
apparatus, decorative and window light- 
ing, power, etc., while in others the 
chief canvasser or superintendent is usual- 
ly a man capable of looking after this 
special work. 

To further facilitate the canvassers’ work 
it is desirable to have advertising that will 
keep the lighting company’s product con- 
stantly before the public. This result 
may be partly accomplished by the local 
newspapers and satisfactory space should 
always be purchased and attractive, timely 
copy inserted and frequently changed. 
The newspapers will also be likely to be 
friendly to your company if this medium 
is used. 

To enable the canvasser to get to the 
man who is thinking about wanting elec- 
tric current, the follow-up scheme of in- 
dividual letters is a good one. These let- 
ters should be written in a clean-cut stvle 
with as few words as possible and sent to 
the merchant, manufacturer or tenant and 
enclosed with each letter a stamped re- 
turn postal card ready for return if they 
are interested. These letters should be 
mailed to a well-selected list compiled 
from the card index and should be sent 
at intervals close enough to keep the mat- 
ter ever before the prospect until he finally 
decides to investigate and returns a postal 
card and the canvasser’s opportunity ar- 


rives. 
All envelopes leaving the electric light- 


ing company’s office and going to con- 
sumers or others in the territory covered 
by your mains should always carry a 
dodger or booklet, relating to some ap- 
pliance for the economical use of electric 
current, and the leading manufacturers 
of these appliances are now furnishing, 
gratis, quantities of their booklets with 
the lighting company’s name printed on 
same. 

All construction work, wagons, tool- 
boxes, ete., should be properly decorated 
with banners or labels calling attention 
to the use of vour product, and no oppor- 
tunity should be lost sight of in keeping 
your commodity in the public eye. 
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A convenient and very satisfactory 
method of keeping before the public day 
and night is the use of prominent hill- 
boards in the various districts and have a 
concise advertisement printed on same 
and by means of trough reflectors il- 
luminate the bill-board at night. 

The use of electric signs for advertis- 
ing the company’s business is also a good 
means of burning the lighting company’s 
product into the public mind. Both of 
these methods indicate to other advertisers 
the value of electrically lighted signs and 
bill-boards and indicate new business in 
this direction. 

It is this publicity and constant pound- 
ing of the word “electricity” into the 
minds of the public that brings a central 
station business. When a manufacturer’s 
steam plant breaks down and he wonders 
what he can do; when a kerosene lamp ex- 
plodes and the user wants safer light; 
when the decorator sends in a large bill for 
retouching walls in a residence and the 
owner thinks of a light that will not smoke 
and disfigure paperings and tapestries, 
then it is that the constant hammering of 
these advertisements, letters and canvas- 
sers’ efforts has its effect and the electric 
current its reward. 

To assist the canvassers, exploit the 
use of current during the daylight hours, 
and it is well to arrange that they may 
offer appliances like electric sad-irons, 
sewing-machine motors, vibrators, ete., on 
a free trial basis for two weeks or more 
with the understanding that the appliance 
will give satisfactory and economical re- 
sults during the trial and allow the cus- 
tomer the privilege of purchasing same at 
the end of the trial at about cost. price or 
return to the company without expense 
if they are not satisfactory and merely 
pay for the current consumed during the 
trial. It is a fact that. very few trial in- 
stallations ever come back on the company. 

It will be well to remember in this con- 
nection that a canvasser should see to it 
that the trial user thoroughly understands 
the proper use of the appliance, and the 
trial should be carefully watched to this 
end by the canvasser concerned. 

With all the advertisement and follow- 
up systems, dodgers, bulletins, ete., it is 
necessary that the canvassers follow up 
every possible clew to new business and 
present the matter in the proper light 
personally, for there is nothing as good as 
the personal interview by a clever can- 
vasser. | 

When new business has been obtained 
and connected to the lines the central sta- 
tion should then make the satisfactory 
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service of the customer its particular ob- 
ject of attention. 

A polite letter of appreciation should 
always be mailed to every new customer 
and enclosed with his approved copy of 
the electric current agreement, and the 
anxiety of the lighting company to give 
absolutely satisfactory service at all times 
and to every one on the line should be 
touched upon in this letter. 

The canvassers responsible for the new 
business should inquire of the new user 
after it is in use a few weeks if everything 
is satisfactory and as represented, and also 
remind the customer that the company is 
always waiting to do the right thing if the 
service requires any attention from any 
cause whatever. l 

The complaint department of every 
lighting company bears a vital relation to 
the keeping of new business and the en- 
larging of the old business. Those in 
charge of the same should be diplomatic 
and courteous to a high degree and fully 
posted on the policy of the company. 
Telephone calls or complaints relating to 
the service should alwavs be handled in- 
telligently, promptly and courteously. 

Every complaint received should be at- 
tended to at the earliest possible moment, 
and it should be the aim of every person 
connected with the lighting company to 
give the customer entire satisfaction. 

This may be a difficult proposition in 
some instances, but it is a matter of record 
that special effort along this line always 
pays the lighting company, and too muci: 
stress can not be laid upon this particular 
point. 

While this paper may not fit the re- 
quirements of all lighting companies, the 
scheme noted, enlarged or -curtailed, -as 
may be needed by the size of the district 
covered, will be found satisfactory. 
Human nature is nearly the same every- 
where, and the central station man who 
will see to it that every person in his 
company, from the president down, 
studies the interests of the customers, at- 
tends to their complaints promptly and 
satisfactorily, renders honest and good serv- 
ice, properly rewards the canvassers who 
bring in the business, will soon find: as 
much new business and enough enlarge- 
ment of the old business as the most ac- 
tive electric lighting man can take care 
of in a rapidly growing power plant. In 
addition to this, think of the possibilities 
for a large business in any community 
served by a central station that has the 
confidence of the entire public and the 
business good will of the individual citi- 
zena, 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


HCK Instantaneous Electric 
Water-Heater. 

In the earlier type of electric heaters, 
the heating element, usually consisting of 
a resistance wire wound upon a suitable 
insulating frame, was placed within the 
tool or appliance to be heated. A certain 
amount of air space always surrounded the 
heating element, therefore the heat was 
never transmitted directly to the heating 
surface of the appliance. This indirect 
transmission of heat from the heating unit 
was found to be extremely inefficient, and 
the efficiency of the heater was further re- 
duced on account of the limited tempera- 
ture at which the resistance wire could be 
operated in the air. 

Both the efficiency and the lasting qual- 
ities of the modern electric heating appli- 
ances have been materially improved by 
imbedding the heating element in an in- 
sulating compound which protects it from 
the atmosphere, permitting a much higher 
temperature than would be possible in the 
open air. The insulating compound, in 
addition to insulating and protecting the 
heating wire or strip, also serves as a much 
better medium than the air for transmit- 
ting the heat to the heating surface of the 
appliance, with which it is in direct con- 
tact. 

Keeping the above in mind, and after 
considerable experimenting, and many 
tests conducted during the past year, the 
II. C. K. Company has produced a new 
form of electric heater for heating water 
instantaneously. 

It was found during the tests that it 
would be impossible to heat water instan- 
taneously by any other method than direct 
contact between the water and the heat- 
ing element. This form of heater was 
then developed, but while the efficiency 
could be maintained extremely high and 
the heating of the water could be made as 
rapid as desirable, the life of the heating 
element depended altogether upon the 
presence of the water. The problem was 
solved when an automatic cutout was ap- 
plied to the electric water-heater which 
would interrupt the current when the 
water ceased to flow, or if the flow should 
be reduced to such an extent that the 
water in the heater would boil. 

At first sight, it might appear that the 


water flowing through the heater around 
the heating coil would introduce a ground 
on the electric system. This is, however, 
not the case, as insulating joints are pro- 
vided at top and bottom of the heater tube 
and the resistance of the water is suff- 
ciently great to prevent any flow of cur- 
rent. Where the heater is connected to 
the regular Edison three-wire system, the 
neutral, or grounded connection, is con- 
nected to the lower part of the heater, 
which absolutely prevents any grounds, as 
there can be no difference of potential. 


HCK Instantaneous ELECTRIC WATER 
HEATER. 


This is also the case where the heater is 
used on alternating systems where one side 
or the neutral of the secondary circuit is 
grounded. ` 

The new instantaneous electric water- 
heater consists in the main of a supporting 
box, upon which is mounted a double-pole 
quick-break switch, an insulating joint of 
special design to the lower end of which 
is attached a one-quarter-inch water-valve. 
Screwed into the upper part of the insu- 
lating joint is a bronze fitting within 
which is placed the cutout which auto- 
matically opens and closes the electric cir- 


cuit as the water is turned off and on. In 
the upper end of the bronze fitting there 
is held (in a similar manner as is a water- 
glass for a boiler) a porcelain tube, with 
one terminal at each end. Within the 
porcelain tube is placed the heating ele- 
ment, which consists of a specially de- 
signed spiral, made of a material which is 
guaranteed not to rust or corrode or be 
injured in any way by the action of the 
current and ihe presence of the water. At 
the upper end of the porcelain tube there 
is another bronze fitting with insulating 
joint above it which supports the spout. 
One wire leads from the switch to the 
upper bronze fitting on the porcelain tube, 
and the wire from the other side of the 
switch leads to the lower bronze fitting. 
The porcelain tube and the bronze fittings 
are surrounded by a brass tube, one and 
three-quarter inches in diameter. The 
total height of the heater from the bottom 
of the inlet valve to the top of the spout 
is twenty inches, and all fittings are nickel- 
plated and highly polished. 

The device is ornamental and can be 
placed anywhere where an electric circuit 
can be installed. 

The heater can also be furnished in 
combination with a water-tank, to be 
placed elightly above it, in which case it is 
not necessary to connect the heater with 
the water system, only connecting it to 
the electric wiring by means of an attach- 
ment plug and flexible cable of the proper 
kind. Under this condition, the water- 
heater is portable and can be installed in 
any hotel room, where it can be attached to 
the ordinary washstand. 

If the water-valve is open but the switch 
not turned on, cold water will flow from 
the heater. ‘The moment the current is 
turned on the water becomes heated, and 
by regulating the flow of the water the 
heater can be adjusted up to 200 degrees 
Fahrenheit. . 

It is readily appreciable that on account 
of the electric current flowing through the 
water the heater also acts as a germ- 
killer, notwithstanding the fact that the 
water may not be brought up to any very 
high temperature. 

The standard heater requires about ten 
amperes at 110 volts, and will heat a glass- 
ful of water to 190 degrees Fahrenheit in 
forty seconds, which at the rate of ten 
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cents per 1,000 watte would cost .014 cent. 
The same heater would heat one gallon of 
water to the same temperature in ten min- 
utes for less than two cents. For an or- 
dinary washstand there would be required 
about one quart of water at about 105 
degrees Fahrenheit. The heater would re- 
quire forty seconds to heat this water, and 
the cost would be less than .014 cent. 
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ELECTRICAL REVIEW 


A Large Electric Flasher. 


The illustrations’ appearing herewith 
will give a very good idea of what is prob- 
ably the largest load handled by a flasher 
in the country at the present time, and 
very likely the only one of its kind in 
existence in the matter of voltage. 

The work consists of two signs, the 
upper of which is single-faced, about ten 


Mittit 


aS, TATS i? SUR 


mài aa aa 


. 
>.> =» 
2 7 (3 
aad 
£ i 


tt d 


FLASHER FOR OPERATING 1,050 TEN-CANDLE-POWER INCANDESCENT LAMPe. 


The absence of all odors, and the 
promptness with which the apparatus per- 
forms the work, should commend it for 
use in many places, a few of which may 
be referred to as follows: for hot drinks 
at soda fountains and cafés; hot water 
for barber shops, manicuring establish- 
ments, etc.; indispensable in hospitals, 
doctors’ and dentists’ offices for an instant 
supply of hot water for general use and for 
sterilizing instruments. 

Hotels can use the instantaneous elec- 
tric water-heater in many of the rooms 
for supplying hot drinking-water, and 
in rooms where there is no running 
water the heater can be installed in 
combination with the water-tank mount- 
ed above it. In this case the heater 
dispenses with the old-fashioned water- 
pitcher, and can be mounted on the 
washstand, discharging the water at any 
temperature directly into the washbowl. 
The cost of installing the HCK system is 
less than piping a building for hot and 
cold water, and the increased revenue pos- 
sible will soon pay for the installation. 

In the home and summer cottage the 
heater is most convenient for all supply of 
hot water. Where there is a warm-water 
supply the heater is installed for all quick 
service and for drinking purposes. 

The new electric heater is made in 
several sizes, from ten to twenty-five am- 
peres at 110 volts and five to twelve am- 
peres at 220 volts, for either direct or 
alternating current of any frequency. The 
ten-ampere size will heat one glass of 
water to 190 degrees Fahrenheit in forty 
seconds, and the twenty-five-ampere size 
will heat one glass of water to the same 
temperature in fifteen seconds. 


by fifty feet in size, and is intended to 
be observed principally by passengers on 
the Union Loop, Chicago, Ill. This loop 


is used by all the elevated railroads in that 
city. 

The sign projecting over the sidewalk 
is about twenty feet from the ground, 
over the main doorway of the terminal 
station of the Aurora, Elgin & Chicago 
It is double-faced, and visible 


Railway. 
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forty-two circuits, twelve circuits consti- 
tuting the north side of the projecting 
sign, twelve circuits the south side of the 
projecting sign and eighteen circuits for 
the large sign on the roof. The signs have 
a metal background, painted black, and 
the letters are wood and metal combined, 
with a white-enameled face and red edge. 

There are two sets of enclosed fuse cut- 
outs, one on the live side and the other 
on the ground side, both in iron-lined 
boxes, about one foot wide by six feet long. 
One of these cutout boxes is shown project- 
ing below the bottom of the roof sign, and 
the other lies on the roof behind the 
flasher case, which also is shown below the 
upper sign. Inside the cutout cabinet, 
twelve of the fuses are bunched together 
on the live side and lead to the flasher, 
twelve more are bunched in another group 
and lead to another section of the flasher, 
and the other eighteen are bunched in a 
third group, leading to the remaining sec- 
tion of the flasher. All wiring is in iron 
conduit throughout the work. 

The flasher case is about seven feet long, 
twenty-four inches high and eighteen 
inches deep, has a sloping roof covered 
with galvanized iron and is weatherproof 
throughout. Inside it is lined with as- 
bestos, which in turn is covered with gal- 
vanized iron. It opens from the front 


Two Laker FLASHED SiGNs, CONTAINING 1,050 TEN-CANDLE-POWER INCANDESCENT LAMPS. 


for long distances both north and south 
on Fifth avenue. The upper sign is on 
the roof of the terminal station, which is 
helow the elevated structure. The two 
signs combined contain about 1,050 ten- 
candle-power lamps, wired in series of 
fives. Sixteen-inch letters are used through- 
out. The three signs are divided into 


with a hinge door that drops down its en- 
tire length and is mounted on a light 
trestle about four feet high placed on the 
roof. 

The flasher is known as a No. 3110 
Dull’s series carbon flasher and was made 
bv the Reynolds-Dull Flasher Company, 
177 Adams street, Chicago, Ill. Although 
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the illustration seems to indicate a large 
number of switches, there are only three 
switches proper, having six, six and seven 
blades respectively. Wach gang of blades 
is worked in unison, that is, there is one 
common yoke connecting them together in 
such manner as to cause all in each gang 
to be raised and lowered simultaneously 
by means of two cams on the main shaft. 
The diagonal bus strips shown in the back 
of the flasher are for connecting the vari- 
ous single switches of the gang in series. 
The current is taken in on the upper half 
of the left-hand switch and then travels 
through each individual blade in series 
before being taken out at the lower half 
of the switch on the right-hand side of 
the gang. Thus it will be seen that the 
current travels through six blades mounted 
together and connected in series. When 
the gang switch drops to open the circuit 
the current is broken by six air-gaps at 
once. The three group switches are op- 
erated by cams which are one-half of a 
circle and raise and lower the blades in 
succession, giving the following sequences: 
the large sign on the roof is thrown on, 
and before that goes out the north side of 
the projecting sign is thrown on. Before 
the latter goes out the south side of the 
projecting sign is thrown on and the large 
sign is thrown off, and the large sign is 
thrown on again before the south side of 
the projecting sign is thrown off. This 
gives a light on the sidewalk equivalent 
to one and one-half signs burning at all 
times and effects a flat saving of fifty per 
cent in current, at the same time giving 
twenty-four changes per minute in the 
three signs to attract attention. 

An excellent feature in connection with 
the operation of this flasher is as follows: 
When the service switch is thrown off 
slowly it will hold an are four inches long, 
but when the flasher opens the same cir- 
cuit it will not hold an are on the gang 
switches greater than three-sixteenths of 
an inch, or, a total of one and one-eighth 
inches in the flasher will break the arc 
perfectly, while the service switch will 
hold the are for the same load at more than 
three inches. 

The flasher itself is twelve by fifty-six 
inches on the base, ten inches high, and is 
driven with a one-twentieth-horse-power, 
110-volt motor, in series with four sixteen- 
candle-power lamps. While the flasher at 
present is handling 1,050 ten-candle-power 
lamps at 600 volts. its construction is such 
that any number of lamps can be added 
up to a total of 5,000 four-candle-power 
lamps or the equivalent. 


ELECTRICAL REVIEW 


New Navy Department 
Test Set. 

The Queen G. S. portable test set illus- 
trated herewith is a type recently put on 
the market to meet the revised Navy De- 
partment portable testing set specifica- 
tions, which have been altered consider- 
ably and made much more exacting than 
heretofore. 

The arrangement of this set has there- 
fore been made with not only these speci- 
fications in mind, but also with a view to 
securing the maximum portability with 
due regard to convenience in mechanical 
arrangement, while the connections of cir- 
cuits are such that a large variety of tests 


QUEEN G. S. PonTaBLE TEST SET. 


beyond those indicated in the government 
specifications may be executed. It, there- 
fore, forms an ideal set for the use of 
telephone and telegraph companies, elec- 
tric light and power stations and electrical 
engineers who find it necessary to make a 
wide variety of measurements and prefer 
one complete testing instrument to a 
large number of individual pieces. 

[t consists in general of a Wheatstone 
bridge with a 1, 10, 100 and 1,000-ohm 
coil in each arm. The rheostat consists of 
ten coils of units, tens, hundreds and 
thousand denominations, the last or tenth 
coil being added for convenience in check- 
ing up the next higher series of coils; that 
is, the ten coils in the unit row in series 
can be checked with the first coil in the 
ten row, and likewise the tenth ten-ohm 
coil can be checked against the first 100- 
ohm coil, ete.; an operation which con- 
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firms the accuracy of adjustment, but one 
not possible to execute in a decade set 
where each row consists of but nine coils. 

The bridge and rheostat are properly 
connected to an improved D’Arsonval 
galvanometer, dead-beat and of such high 
sensibility that a change of one-tenth of 
one per cent in the rheostat when meas- 
uring resistance of approximately 1,000 
ohms value will give a decided galva- 
nometer deflection.. The needle is free 
from outside magnetic influences and so 
balanced that the test set can be used in 
practically any position; it is also pro- 
vided with an adjustment lever so that the 
pointer of the galvanometer can also be 
made to indicate zero. 

The battery consists of 
six chloride of silver cells 
connected so that any 
one or number up to six 
in series may be used, 
while a pair of binding- 
posts allows the use of 
an outside battery ` when 
desired. 

Both the galvanometer 
and battery keys are on 
the front of the case in 
a most convenient loca- 
tion, and are made extra 
heavy with a liberal sup- 
ply of platinum iridiv 


at the actual contact 
points. 

Binding-posts and a 
small switch allow the 


use of an outside galva- 
nometer if desired. 

A ground-post, as well 
as an auxiliary galva- 
nometer switch, is pro- 
vided so that both the Murray and Varley 


loop can be executed. The resistance coils 


in the bridge arms are adjusted to an ac- - 


curacy of one-twentieth per cent while that 
of the rheostat coils is one-tenth per cent, 
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the wire used being manganin and having- 
a negligible temperature coefficient; all | 


the spools being well shellacked, properly 
baked and aged before standardizing. To 
the hard-rubber plate, which is highly 
polished and of exceptionally good quality, 
are securely fastened the resistance coils, 
galvanometer, battery, etc., so that by re=) 
moving this plate all interior parts are 
out at the same time. | 
The individual cells of battery can 


removed by unscrewing a small section 0 
the bottom of the case, which expos 


them to view, when the connections ca 
be easily loosened and new cells inserte 
should this be found necessary. 

The overall dimensions of the set ar 
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approximately twelve by eight by six 
inches, and the weight is about twelve 
pounds, the case being made of polished 
quartered oak, and protected with nickel- 
plated brass corner-pieces. 

In addition to the usual measurements 
of resistance, this set can be used for 
locating grounds, crosses and other cable 
troubles utilizing either the Murray or 
Varley loop tests, while it can be used 
for insulation resistance measurements 
and numerous other tests, such as check- 
ing up voltmeters and ammeters, measur- 
ing battery resistance, etc. 

The instrument is manufactured by 
Queen & Company, Incorporated, Phila- 
delphia, Pa. 
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Results Obtained by the Gen- 
eral Electric Company’s Au- 
tomatic Feeder Regulator. 


The accompanying diagrams illustrate 
in a most interesting way the voltage regu- 
lation obtained by means of the BR type 
of automatic feeder regulator manufac- 
tured by the General Electric Company. 
The construction and operation of this 
type of regulator, as well as the type 1R 
automatic regulator made by the same 
company, have been described at length in 
this paper. 

In principle the BR regulator is a vari- 
able ratio transformer or .compensator 
having two separate windings. The pri- 
mary or shunt winding is connected 
across the line, while the secondary or 
series winding is arranged in series with 
the line to be controlled, the regulator 
heing connected between the generator and 
the load. Voltage is maintained constant 
by automatically changing the ratio of 
turns on the transformers and thus boost- 
ing or lowering the voltage to compensate 
for the fluctuations taking place when very 
heavy power service draws large momen- 
tary currents over the alternating-current 
feeder circuits. 

The close regulation that is obtained 
-with these regulators is seen by compar- 
ing Fig. 1 with Fig. 2. The charts were 
taken simultaneously with two ‘Thomson 
curve-drawing voltmeters, one on either 
side of a type BR regulator designed to 
boost or lower the voltage ten per cent. 
The generator voltage (Fig. 1) was pur- 
posely varied over a wide range, so that the 
conditions are more severe than those usu- 
ally holding in actual service. 

In both charts the clearly defined rec- 
ord given by the Thomson curve-drawing 
instruments is well exemplified. The in- 
struments used in taking these records 
were equipped with twenty to one ratio 
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potential transformers. Therefore the 
voltage variations illustrated represent the 
actual voltage regulation obtained at the 
lamps when the feeder circuit is 2,300 
volts, since the ratio of transformation 
between the feeder circuit and the lighting 
circuit is the same as the ratio in the po- 
tential transformers, twenty to one. 
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drop at the corresponding point on the 
chart of the feeder voltage. The apparent 
discrepancy in time is accounted for by 
the fact that the chart of the feeder side 
was started slightly ahead of the chart 
on the generator side of the regulator. 
The practical result of this demonstra- 
tion is the fact that a steady light can be 


THOMSON CURVE DRAWING 


Fig. 1.—CHART SHOWING VOLTAGE VARIATIONS. 


It will be noted that the actual maxi- 
mum voltage variation on the generator 
side, during the total time of the run, was 
508 volts, or approximately 22.1 per cent 
of the normal generator voltage, 2,300; 
whereas on the feeder side of the regula- 
tor the maximum voltage variation is held 
down by the regulator to approximately 
forty volts, or 1.7 per cent. This is true 
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obtained with incandescent lamps on a 
feeder circuit which also supplies power 
for heavy motor service. Not only will the 
regulators maintain a uniform illumina- 
tion, but since the lamp voltage is prac- 
tically constant the life of the lamp is 
greatly increased. Both the BR and the 
IRS types of regulators are built in stand- 
ard sizes for cycles to boost and lower 


Fig. 2.—CHART SHOWING RKGULATION—READING SIMULTANEOUS WITH TBAT SHOWN JN Fig. 1. 


except at one point where the voltage vari- 
ation was allowed to exceed the capacity 
for which the regulators were designed, 
as shown by inspection of the two charts. 
The point of minimum voltage (106) re- 
corded at 5-0934 on the chart of the gener- 
ator side of the regulator (Fig. 1) is 
about 1.3 volts bevond the boosting capac- 
itv of the regulator, as indicated by the 


the voltage either five per cent, seven and 
one-half per cent or ten per cent above and 
below normal. The BR regulator is 
usually built in sizes from eleven kilowatts 
to twenty-two kilowatts, while the IR 
types for single or polyphase circuits range 
in standard sizes from 5.5 kilowatts to 
forty-four kilowatts. Their capacity, 
however, is practically unlimited and has 
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already been extended to 800 kilowatts. 
The General Electric Company is also 
prepared to furnish automatic regulators 
of the same general construction as the 
standard types but wound for special volt- 
ages and frequencies. 


oP Oo 


New Design of Push-Button 
Switch. 


The Marshall Electric Manufacturing 
Company, Boston, Mass., has recently per- 
fected a new design of push-button switch. 
The novelty consists chiefly in the ar- 
rangement of thé lug fastening which 
adapts this switch to all standard conduit 
boxes and permits the use of the Marshall 
and standard plates without alteration. 
The chief feature, however, is the patented 
fibre false plate which is sent out with all 
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of these switches, protecting the switch 
mechanism from all plaster and dirt, which 
is a great source of switch trouble while 
the building is being finished and before 
the permanent plates are attached. This 
feature has been highly recommended by 
prominent architects and engineers. 

These switches are carried in stock at 
the New York office, 227 Fulton street, 
and the Chicago office, 169 Adams street, 
as well as at the Boston works. 


— qi 


The “Young” System of Sig- 
naling for the Philadelphia 
& Western Railway. 


The General Railway Signal Company 
has been awarded the contract for the com- 
plete automatic block signal equipment for 
the Philadelphia & Western Railway. This 
road runs from the terminus of the Phila- 
delphia subway elevated structure, par- 
allel to the Pennsylvania Railroad mail 
line, due west for twelve miles. The road 
is double track, but the right of way pro- 
vides for four tracks eventually. 

Signals will be spaced one and three- 
quarters miles apart, and all signals will 
be provided with an overlap of about 2,000 
feet. 
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With the system to be installed on the 
Philadelphia & Western Railway an alter- 
nating current is used to supply the track 
circuits, and inasmuch as the trans- 
formers used for this purpose have an un- 
limited amount of power back of them, it 
has been found possible, where alternating- 
current track circuits are used, to operate 
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The Lincoln Variable-Speed 
Motor. 

The Lincoln Electric Manufacturing 
Company, Cleveland, Ohio, has placed 
upon the market a variable-speed motor 
for which a wide variation in speed is 
claimed. The company asserts that with 
the peculiar design of thie motor it is 


ant —$— 


SECTIONAL VIEW OF LINCOLN VARIABLE-SPEED MOTOR. 


blocks three miles in length, without cut- 
ting the section. It is essential in inter- 
urban roads operating on say five to ten 
minutes’ headway to extend the length of 
the blocks from a mile and a half to two 
or even three miles in length, and this is 
made possible by the development of this 
alternating-current system. If the sys- 
tem were limited to short sections, as on 
steam roads, the cost of cutting these sec- 
tions, involving the use of additional re- 
actance bonds, etc., would in a way be pro- 
hibited. 

The two-rail system will be employed ; 
that is, both of the traffic rails will be 
available for the return of the propulsion 
current. 

The alternating current for the opera- 
tion of the signal system will be obtained 
from transformers in the main generating 
station, stepping down from 19,000 to 
2,300 volts. This current is carried by 
a special transmission line the entire 
length of the road, and at signal locations 
this 2,300-volt current will be further re- 
duced to fifty volts, which in turn will 
operate the track circuits, signal motors, 
signal lamps, relays, ete. While the main 
transmission line of the road is twenty- 
five cycles, the signal apparatus will also 
be operated at twenty-five cycles, the same 
as is being done by the General Railway 
Signal Company in its installation for the 
New York Central & Hudson River Rail- 
road electric zone installation. 


possible to obtain ranges in speed varia- 
tion as high as ten to one. The design of 
the motor provides for the withdrawing of 
the armature from the influence of the 
field poles, decreasing the field area and 
magnetic flux, increasing the air-gap and 
resistance, permitting an increase in 
speed. A conical armature is used which 
gives a rapid increase in the air-gap and 
a greater increase in speed for a given 


LINCOLN VARIABLE-SPEED ELECTRIC MOTOR. 


lateral adjustment than is possible with a 
cylindrical armature. 

To accomplish this the company has 
perfected a thrust bearing which supports 
the commutator end of the armature, 
carrying an annular ball bearing to take 
both thrust and radial loads. The thrust 
bearing is actuated by a split lever having 
a central pull on opposite sides of the 
bearing, the movement of the lever being 
accomplished by means of a screw mechan- 
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ism and hand wheel. This is well shown of the machinist, who can secure any in- tended with more than ordinary difficulty.: 
in the accompanying illustrations. A crease or decrease in speed that the work Its practicability is based upon its record 
spring around the lever connecting rod is in hand may demand. in actual operation. Every feature—the 


—— 
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LINCOLN VaRIABLE-SPEED INDUCIION MOTOR 
ON UNIVERSAL MILLING MACHINE. 


thrust bearing; the special commutating 
field, into which the armature is drawn at 
high speeds to ensure sparkless commuta- 
tion from no load to fifty per cent over- 
load; and the sleeve which carries the 
LINCOLN VARIABLE-SPEED INDUCTION Motor, MOUNTED ON SIXTEEN-INCH SHAPER. pulley or pinion, allowing the armature to 
slide through it in its lateral adjustment 
—were all tested and tried and proved 
efficient before the motor was placed upon 
the market. An additional claim which 
the manufacturer makes is that the motor 
will run in either direction, a simple re- 
versing switch being all that is necessary 
as an auxiliary attachment. 

m 


' An Apprenticeship Course as 
a Preparation for Engineer- 
ing Activity. 


An address was delivered on August 30 
before the engineering apprentices of the 
Bullock Electric Manufacturing Company, 
at Cincinnati, Ohio, by Professor V. 
Karapctoff, of Cornell University. The 
topic taken was “An Apprenticeship 
Course as a Preparation for Engineering 
Activity.” The speaker called attention 
to the three essentials for a successful en- 
gineer—professional knowledge, knowl- 
edge of business forms and of human rela- 
tions, and strong character. He enlarged 
upon these ideas, giving the apprentices a 
large amount of instructive and valuable 
| information and advice. Among the sug- 
— gestions made were the keeping of careful 
notes, reading the current engineering 
journals and standard engineering books. 
shunt-wound motor. This system admits to show by test from eighty-six per cent He also advised the apprentices to under- 
of speed variation inside the motor, do- at 300 revolutions per minute to seventy- take original investigations whenever op- 
ing away entirely with a controller and five per cent at 1,500 revolutions per portunity offered. Some suggestions were 
its accompanying resistance. The speed minute. made to assist them in their study of men 
variation is under the immediate control The perfection of this motor was at- and business methods. . | 


so adjusted as to balance the magnetic The efficiency claimed is high, compar- 
pull of the armature. ing favorably with good constant-speed 

So far as installation is concerned, the motors. The efficiency at full load on a 
machine is a two-wire, direct-current, five-horse-power, five-to-one motor is said 


LINCOLN VARIABLE-SPEED INDUCTION Motor, MOUNTED ON TWENTtTyY-INCH REED LATHE. 
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Current Electrical News 


DOMESTIC AND EXPORT. . 


FIRST EARTH TURNED FOR NEW YORK-CHICAGO AIR 
LINE— President Alexander Miller, of Chicago, on September 1, 
turned, with a silver spade, the first earth in the construction of 
the New York-Chicago electric air line at Laporte, Ind. A party 
of 300 Chicago railroad men and investors witnessed the ceremony. 


LEWISTON & SOUTHEASTERN ELECTRIC RAILWAY COM.. 


PANY—The stockholders have authorized the directors to issue first 
mortgage five per cent bonds to the amount of $3,000,000 on the 
Lewiston & Southeastern Electric Railway Company, and $2.000,000 
on the Central Idaho Development Company. The Scofield Com- 
pany, of Philadelphia, Pa., has the contract to build 100 miles of 
line between Lewiston and Grangeville, Ida. Work will begin the 
coming fall. . 


REORGANIZATION OF THE INTERSTATE TELEPHONE COM- 
PANY, OF TRENTON, N. J.—As a part of the reorganization plans 
of the company, a deed transferring the property of the Interstate 
Telephone Company, of Trenton, N. J., from the trustee in bank- 
ruptcy for the Court of Chancery has been filed in Paterson, N. J. 
The consideration mentioned in the deed is $575,000. The second 
mortgage is drawn in favor of the Mercer Trust Company, and is 
a general mortgage securing a loan of $4,000,000. 


ANNUAL REPORT OF THE BROOKLYN RAPID TRANSIT 
COMPANY SHOWS A NET GAIN OF TWENTY-THREE PER CENT 
—The annual report of the Brooklyn Rapid Transit Company for 
the fiscal year ending June 30 last shows gross earnings for the 
year of $18,473,328. This compares with a gross of $16,333,444 in 
1905. Net earnings for the last year were $8,031,950, against $6,529,- 
574 in 1905. The surplus for the year, after all charges and appro- 
priations, was $2,075,562, against $984,723 in 1905. The gain in 
gross for the year was 13.1 per cent, the increase in net being 
twenty-three per cent. The decrease in operating expenses was 
3.5 per cent. 


PLANS COMPLETED FOR TAKING OVER CANTON-AKRON 
TRACTIONS—Plans to finance the purchase of the Tucker-Anthony 
lines by the Northern Ohio Traction and Light Company have been 
completed, and the system will be taken over at a meeting of the 
stockholders September 18 The stock of the Northern Ohio Trac- 
tion and Light Company will be increased from $7,500,000 to $10,- 
000,000, of which $1,038,000 will be issued to exchange share for 
share for the common stock of the Canton-Akron line. The rest 
of the financing will be done by the Canton-Akron Consolidated 
Railway Company, whose capital stock will be increased from 
$10.000 to $2,500,000. 


NEW UTAH POWER COMPANY—Articles of incorporation of 
the Salt Lake Public Service Corporation have been formed. The 
company has a capital of $3.000.000, and takes over the light, heat 
and power franchise granted by the Salt Lake City, Utah, council 
to J. S. Manley and L. H. Curtis. The officers are: James J. Cham- 
bers, president; John W. Dages, vice-president; J. S. Manley, secre- 
tary; E. M. Fullington, treasurer. Work has already been com- 
menced, and it is expected that $1,000,000 will be expended within 
the next ten months. In addition to supplying light and power to 
Salt Lake City, the company will operate in Park City, Alta and 
several other mining towns. 


MERGER OF CALIFORNIA POWER PLANTS—The Ventura 
County Power Company has been formed to take over the Ventura 
Water, Light and Power Company. the Oxnard Light and Power 
Company and the Santa Paula Electric Company. The capital stock 
of the new company is $2,500,000, and the officers are: J. A. Drift, 
Oxnard, Cal.. president and general manager; J. S. Torrance, Pasa- 
dena. first vice-president; W. R. Staats, Pasadena, second vice-presi- 
dent; James R. Martin. Los Angeles, secretary; T. E. Walker, assist- 


ant secretary; James A. Donlon, treasurer. The combination will 
permit the extension of the systems throughout the country sur- 
rounding Ventura, Oxnard and Santa Paula. 


TO BUY CHICAGO TRACTION—A plan is under way to effect 
an organization of bondholders of the underlying companies to pur- 
chase the street railway lines of the Chicago Union Traction Com- 
pany. It is the intention of the organization to take a twenty-year 
franchise from the city. The corporation is said to represent the 
holders of $1.000.000 bonds of the North and West Side companies, 
and has been chartered as the Chicago Street Railway Company, 
capitalized at $5,000. Chicago traction men are skeptical of the 
bondholders’ scheme, and announce that this new move on the part 
of the minority bondholders is not big enough to interfere with the 
reorganization plans now being worked out in New York. 


FEDERAL POWER PLANT PLANS—J. G. White & Company. 
of New York city. have been appointed consulting engineers to the 
government for the design of the new power plant of the Con- 
gressional group of buildings at Washington. This group includes 
the Caritcl, the new House and Senate office building and the Con- 
gressional Library. The plant will supply light, heat and power 
10 all the buildings on and adjoining the Capitol grounds, and will 
have a capacity of 14,000 horse-power. Bids were first advertised 
for and received September 30, 1905. On July 2 of this year these 
first bids were rejected, and J. G. White & Company retained to 
draw new plans. When these are completed new bids will be 
received. 


NEW RAILROAD TO CROSS LONG ISLAND—Application has 
been made for a franchise for a cross-island trolley extension of 
the Huntington Railroad Company to run from the Huntington 
station of the Long Island Railroad, the present terminus of the 
Huntington Railroad, to Babylon, Farmingdale and Amityville, a 
distance of about twenty and one-half miles. The building of this 
line, which is virtually a Long Island Railroad enterprise, is one 
of the most important railroad extensions on Long Island. The 
line will be constructed in a thorough manner throughout, with 
heavy rails and substantial and modern electric equipment. The 
motor-cars, it is said, will be capable of a high rate of speed, and 
the whole enterprise will involve an expenditure of from $400,000 
to $500,000. 


CHEAPER GAS AND ELECTRICITY FOR SYRACUSE, N. Y.— 
The state gas commission, on September 6, announced its decision 
on the complaint against the Syracuse (N. Y.) Gas Company, re- 
questing a reduction in the charges for gas and electricity in that 
city. The commission reduced the price of gas from $1 to ninety- 
five cents per thousand feet after October 1, and the charge for arc 
street lamps from $85.75 per lamp per year to $68. Commercial 
incandescent lighting rates are reduced, after October 1, for a year, 
from twelve cents per kilowatt-hour, with two cents discount if 
paid before the fifteenth of the month, to nine cents. After Octo- 
ber 1, 1907, this is to be further reduced to eight cents. The de- 
cision in the Svracuse case is thought to foreshadow the commis- 
sion’s decision on similar complaints in other cities, including 
Rochester, Albany and Buffalo. 


NEW NEW YORK POWER COMPAN Y—The New York & Ontario 
Power Company, of Waddington, St. Lawrence county, N. Y., has 
been given a hearing by the state gas commission on its applica- 
tion for consent to begin business by issuing $2,000,000 stock and 
$2,000.000 of bonds. The company announces that if it is author- 
ized to do business it intends to supply Waddington, Lisbon and 
Ogdensburg with electric light, heat and power; to supply power 
for paper mills, and to send power two miles across the St. Law- 
rence river to Canada, to operate Canadian tin-plate and sheet- 
steel plants in Morrisburg, Ontario. In the purchase of the elec- 
tric power rights at Waddington and in the development <f the 
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facilities there the company expects to expend $3,500,000. 
a property valued at from $4,000,000 to $5,000,000. 
develop 30,000 horse-power. 


MORE POWER FOR SAN FRANCISCO—Plans are under way 
for financing a project for utilizing water-power facilities in Cali- 
fornia, including the formation of a California company to be known 
as the Feather River Power Company, with an authorized capital 
of $25,000,000. This company is to take over the stock of the Eureha 
Power Company, the Golden State Power Company and the Western 
Power Company, of California, the stock of the Feather River Power 
Company to te held in turn by the Western Power Company, of New 
Jersey, which was incorporated on August 21. The Western Power 
Company, of New Jersey, is to have an authorized capital of $18,- 
000,000, of which $6,000,000 will be preferred stock. In the plan 
as outlined the Feather River Power Company is to issue $25,000.- 
000 of first mortgage five per cent gold bonds, to be secured by a 
first mortgage lien on the properties of the several power com- 
panies. The syndicate managers are: Edwin Hawley, F. H. Ray. 
J. N. Wallace, A. C. Bedford and Philip Stockton, of Boston, Mass. 


ELECTRICAL SECURITIES. 


While an irregular and unsettled condition existed apparently 
in the stcck market last week, it is held in many quarters that the 
staLility of the market is beyond question and that it has displayed 
remarkable resistance to what might easily be construed as ad- 
verse tendencies. The general average loss has been very smal] in 
the face of a monetary stringency, the rates going as high as 40 
rer cent. While the money market has checked the bull campaign, 
it is not likely that this will be in any wise permanent. The assist- 
ance rendered by the secretary of the treasury and the loosening 
of the foreign money market have brought about a favorable tend- 
ency which will, no doubt, be followed by increasing confidence 
and the reieasing of money now held in reserve. The reports of 
leading industrials continue highly favorable, particularly the local 
tractions. Much satisfaction is found in the report of the Brook- 
iyn Rapid Transit Company for the year ending last June, showing 
a gain of 23 per cent in net earnings. Indications are also at hand 
of further expansion in the iron and steel trade. The likelihood 
of a pacific condition in the coal trade, and, in fact, the general dis- 
position to harmonize capitalistic and labor interests bid fair to 
make the coming fall and winter the most notable in the history 
of the country. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 8. 


New York: Closing. 
Allis-Chalmers common........... ee ere gee 18%, 
Allis-Chalmers preferred..............0.000- 445%, 
Brooklyn Rapid Transit.................68. 81° 
Consolidated GaS......... cc cc ee ee eee 139 
General Blectric.......... 0... ccc cc eee ee ees 166 
Interborough-Metropolitan commen.......... 38% 
Interborough-Metropolitan preferred......... 79 
Kings County Electric............ 2... eee 160 
Mackay Companies (Postal Telegraph and 

Cables) COMMON............. cc eee ee eee T3% 
Mackay Companies (Postal Telegraph and 

Cables) preferred............ 20 ce orennau 71 
Manhattan Elevated................ 02 ee eae 146 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone......... 125 
Western Unionc4 ic vans ces Fee eet aax 91 
Westinghouse Manufacturing Company...... 150 


During the seven months of the General Electric Company's 
fiscal year now ended, the volume of new business has been unprece- 
dented and indicates a total for the fiscal year of between $55,000,- 
000 and $60,000,000. 

Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 214 per cent on the stock. 
The dividend is payable October 1 to voting trust certificates of rec- 
ord on September 17. Books close September 17 and reopen 
October 1. ; 

The regular quarterly guaranteed dividend of 114 per cent on 
Manhattan Railway is payable on October 1. Books closed Septem- 
ber 14 and will reopen September 26. 

The annual report of the Allis-Chalmers Company for the year 
ended June 30 shows as follows: profits on operation, $648,161; 
maintenance, depreciation, etc., $1,036,583; operating deficit, $388,- 
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422; balance brought forward, $545,903, leaving a surplus of $157,- 
481. At the meeting of the company directors were reelected. 

Directors of the Interborough-Metropolitan Company have de- 
clared the regular quarterly dividend of 14% per cent on the pre- 
ferred stock, payable October 1. Books closed September 10 and 
will reopen October 1. 


Boston: Closing. 
American Telephone and Telegraph......... 139 
Edison Electric IJluminating................ 237 
Massachusetts Electric. ........ 0.0... ee we ee 73 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 87 

It is now estimated that Massachusetts Electric will show gross 
earnings of about $7.400,000 for the fiscal vear ending September 
30, 1906, as compared with $6,665,528 last vear. Earnings for July 
and August have run approximately 10 per cent ahead of those for 
the corresponding period a year ago, and if September brings 
favorable weather the earnings for that month should increase by 
the same amount. How much of the increase for the entire year 
will be available for dividends it is impossible to say, as there is 
no means of figuring out what amount the management will appro- 
priate out of earnings for improvements. In the event, how- 
ever, that such expenditures bear the same re!ation to gross that 
they did a year ago, the surplus should be in the neighborhood of 
$1.050,000, which is equivalent to $227.704 in excess of the total 
dividend requirements on the preferred stock for one vear. 

There is reason to believe that American Telephone and Tele- 
graph stcck will be placed upon a straight 8 per cent basis at the 
next meeting of the directors, which will be held on September 19, 
or in December. Telephone dividends are now declared, 6 per cent 
regular and 1!% per cent extra per annum. Earnings of the com- 
pany are now at the rate of about 13 per cent per share per annum. 


Philadelphia: Closing. 
Electric Company of America.............. 11 
Electric Storage Battery common............ 70 
Electric Storage Battery preferred........... 70 
Philadelphia Electric..................0 0008 Sik 
Philadelphia Rapid Transit................. 29 
United Gas Improvement................... 86 

Chicago: Closing. 
Chicago Telephone.............. 00 ee cee wee 120 
Chicago Edison Light...................... 140 
Metropolitan Elevated preferred............. 66 
National Carbon common.............2e008- 85 
National Carbon preferred..............0.- 119 
Union Traction COmMMOMN............ cece eens 5 
Union Traction preferred..............0008. 20 


Union Traction preferred advanced 2 points on the belief that 
the Mueller certificates will be pronounced illegal. 

The directors of the South Side Elevated have declared the regu- 
lar quarterly dividend of 1 per cent, payable September 29. Books 
close September 18 and reopen October 1. 


DATES AHEAD. 


American Electrochemical Society. New York city, October 8 
and 9. 

American Etectro-Therapeutic Association. 
September 18-20. 


Philadelphia, Pa., 


American Institute of Electrical Engineers. New York city, 
September 28. 
American Society of Municipal Improvements. Birmingham, 


Ala., Octcher 2-4. 

American Street and Interurban Railway Engineering Associa- 
tion; American Street and Interurban Railway Association. Colum- 
bus, Ohio, October 15-19. 

Colorado Electric Light, Power and Railway Association. 
ver, Col., September 18, 19 and 20. 

Empire State Gas and Electrical Association. 
October 12. 

Illinois State Electrical 
ber 19-20. 

Kansas Gas, Water and Electric Light Associaticn. 
Kan., October 16-17. 

Michigan State Electric Association. 
ber 10-12. 

Old Time Telegraphers and Historical Society. 
D. C., October 9, 10 and 11. 

Order of the Rejuvenated Sons of Jove. 
ber 20. 

Pacific Coast Gas 
ber 18-20. 

Railway Signal Association. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


Den- 
New York city, 
Association. Springfield, I11., Septem- 
Lawrence, 
Grand Rapids, Mich., Octo- 
Washington, 
Boston, Mass., Septem- 
Association. 


San Francisco, Cal., Septem- 
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PERSONAL MENTION. 


MR. L. P. SAWYER, manager of the Buckeye Electric Company, 
Cleveland, Ohio, was a Chicago visitor last week. 


MR. J. M. BROUCHER, of the Brownell Company, Dayton, Ohio, 
has been appointed assistant general manager of sales for the Atlas 
Engine Works, Indianapolis, Ind. 


MR. NORMAN G. KENAN has been elected president of the 
Union Gas and Electric Company, which is now operating the plants 
of the Cincinnati Gas and Electric Company. 


MR. B. ROSENDORN, Selma (Cal.) agent for the San Joaquin 
Light and Power Company, has been promoted to the position of 
general solicitor, with headquarters at Fresno, Cal. 


MR. SAMUEL C. SCHAFFNER, formerly engineer and general 
manager of the Illuminating Company, of Mobile, Ala., has joined 
the engineering staff of H. M. Byllesby & Company, Chicago. 


MR. WALTER H. WHITESIDE, president of the Allis-Chalmers 
Company, has been elected a director of the company, filling the 
vacancy caused by the resignation of Mr. James Stillman. 


MR. R. G. HUNT, formerly manager and engineer of the San 
Diego Consolidated Gas and Electric Company, has joined the engi- 
neering staff of H. M. Byllesby & Company, and will be located at 
their Chicago offices. 


MR. ARTHUR REYNOLDS, who for a number of years was 
superintendent of the Lewiston, Brunswick & Bath Railroad, has 
been appointed superintendent of the Portland & Brunswick Street 
Railway Company, with headquarters at Portland, Me. 


MR. GEORGE F. MADDOCK, formerly general superintendent 
of A. L. Ide & Sons, Springfield, Ill., and for some time past prac- 
ticing consulting engineer with offices in Marquette Building, Chi- 
cago, has joined the engineering staff of H. M. Byllesby & Company, 
Chicago. 


MR. O. A. FARRAR, formerly engineer of Allis-Chalmers Com- 
pany, has joined the engineering staff of H. M. Byllesby & Company, 
and has charge of the reconstruction work of the large modern elec- 
tric lighting plant which H. M. Byllesby & Company are construct- 
ing at Mobile, Ala. 


MR. WILLIAM M. BRODIE has been appointed manager of sales 
of the Edison Manufacturing Company, Orange, N. J. Mr. Brodie 
has been connected with the Edison company for the past six years 
in the manufacturing department, and is therefore thoroughly 
familiar with the Edison battery. Mr. Brodie succeeds Mr. Will- 
iam S. Logue, who died last April. 


MR. HOWARD E. TROUTMAN, for over ten years connected 
with the Buckeye Engine Company, and for several years manager 
of its Chicago office, has accepted the position of sales manager 
of the Corliss and high-speed engine department of the Atlas 
Engine Works, Indianapolis, Ind. Mr. Troutman’s headquarters 
will be at the home office. 


MR. NORMAN McD. CRAWFORD, for a number of years man- 
ager of the Hartford (Ct.) Street Railway Company, until its ab- 
sorption by the Consolidated Railway Company in 1905, has ac- 
cepted the position of vice-president of a system of interurban lines 
in Indiana and Ohio, of which the Cincinnati Northern Traction 
Company is the holding company. The system operates some 1,000 
miles of road. His headquarters will be at Cincinnati, Ohio. Mr. 
Crawford recently returned from England, where he had spent six 
months investigating electric railways for the National Civic Fed- 
eration. 


MR. WILLIAM H. FOX has been appointed manager of the 
Burlington (Vt.) exchange of the New England Telephone and Tele- 
graph Company. Mr. Fox graduated from Phillips Andover Academy 
and entered the Massachusetts Institute of Technology with the 
class of 1897. Two years after the completion of his course at the 
institute he entered the employ of the New England Telephone and 
Telegraph Company as an operator in the Lowell (Mass.) exchange. 
Shortly after he was transferred to Salem as chief operator. Later 
he returned to Lowell, where he took up inspection and instrument 
work, and also devoted some time to office work. From Lowell 
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Mr. Fox was transferred to Worcester, Mass., where he was em- 
ployed in the inspection department, until he was appointed assist- 
ant manager of the Milford and Franklin exchanges. Six months 
later he became manager of the South Framingham exchange dis- 
trict. He remained in this position nearly three years, when he 
went into the executive offices of the company in Boston, where he 
has been located for the past two years. 


OBITUARY NOTE. 


MR. JAMES DREDGE, for forty years connected with Engineer- 
ing, London, died on August 15 at Pinner, England. in his sixty- 
seventh year. Mr. Dredge was born at Bath, England, in 1840, the 
son of a well-known civil engineer. He received his professional 
training under his elder brother, also a civil engineer, and until 
1864 was employed in various engineering offices in London. Dur- 
ing the latter years he was thrown with Mr. Zerah Colburn in cer- 
tain literary work, and when the latter, in 1864, established Engi- 
neering, he persuaded Mr. Dredge to take charge of all matters 
connected with illustrations. From this time until a few years ago 
Mr. Dredge had given his attention almost entirely to building up 
this paper. He was much interested in all the great international 
exhibitions held during the past twenty years. Fcr his distinguished 
work in these connections he was appointed an officer of the Legion 
of Honor and made a companion of the Order of St. Michael and 
St. George. He made numerous visits to this country and prepared 
studies on certain engineering undertakings. About three years 
ago Mr. Dredge suffered from an attack of paralysis, from which 
he never fully recovered, although for about a year he continued 
to devote a good deal of time to the editing of Traction and Trans- 
mission, a journal which he had established. He was a member 
of the Institution of Mechanical Engineers, of Great Britain; the 
Institution of Civil Engineers, of Great Britain; an honorary mem- 
ber of the American Society of Mechanical Engineers, and served 
for some time on the council of the Society of Arts. 


NEW INCORPORATIONS. 


LANSING, MICH.—St. Clair Edison Company, St. Clair. $100.- 
000. | 


ST. PAUL, MINN.—St. Clair Telephone Company, St. Clair. 
$10,000. Incorporators: H. Thielman, H. A. Campbell, F. Zink and 
others. 


MADISON, WIS.—Wausau Street Railway Company, Wausau. 
$60,000. Incorporators: Neal Brown, V. A. Alderson and M. C. 
Ewing. 


TRENTON, N. J.—Muscatine Light and Traction Company. 
$600,000. Incorporators: H. O. Coughlan, B. S. Mantz and John R. 
Turner. 


COLUMBUS, OHIO—National Electric Light Company, New 
Jersey. $650,000. Admitted to Ohio to locate in Cleveland. J. M. 
Lee, representative. 


ST. PAUL, MINN.—Nelson Telephone Company, Nelson. $10,- 
000. Incorporators: John Nelson, C. F. Schelin, N. O. Johnson, 
H. J. Ernster and J. P. Larson. 


AUSTIN, TEX.—Citizens’ Railway and Light Company, North 
Fort Worth and Arlington Heights. To construct suburban rail- 
ways and sell electricity. $1,000,000. Incorporators: Warren Eick- 
nell, W. O. Allen, George E. White, Sam Rosen and G. E. Mont- 
gomery. 


HARRISBURG, PA.—Womelsdorf & Myerstown Street Railway 
Company. To build an electric railway about eight miles in length, 
completing a line from Harrisburg to Reading, nearly sixty miles. 
$50,000. Incorporators: William MclIlvain, Walter A. Rigg, J. Mil- 
ton Miller, Harry R. Riegel and W. K. Eckert, all of Reading. 


NEW MANUFACTURING COMPANY. 


READING, PA.—Arrowsmith & Company, Incorporated, have 
filed their charter of incorporation. The company will deal in elec- 
trical supplies of every description and is capitalized at $10,000. The 
sum is divided into shares of $50 each, held by A. V. Arrowsmith, 
S. S. Arrowsmith and P. K. High, all of this city. 


September 15, 1906 


ELECTRIC LIGHTING. 


COOKEVILLE, TENN.—Prominent business men of Algood are 
installing a $15,000 electric light plant. 


BURLINGTON, IOWA—Sibley is to have a new lighting plant, 
upon which work is to be begun at once. > 


COLUMBUS, OHIO—The citizens of Westerville will shortly 
vote on the proposition of establishing a municipal electric light 
plant. . 


HAVELOCK, NEB.—An electric light plant for Havelock is now 
assured. P. T. McGere, who secured a franchise several months ago, 
will begin work on the system shortly. 


LOGAN, OHIO—Logan will erect a municipal electric light plant 
next spring. L. B. Engle is president of the board of trustees of 
public affairs. 


CARBON, IND.—J. H. Bennett, of Brazil, has made arrange- 
ments with the Carbon town council to begin operating the elec- 
tric light plant which has been idle for several months. 


BOSTON, MASS.—The gas commissioners have authorized the 
Worcester Electric Light Company to issue 2,000 additional shares 
of stock at $160 a share, to pay for additions to the plant. 


BEARDSTOWN, ILL.—-The city council has made a five-year 
contract with the Beardstown electric light company for seventy 
street lamps and forty incandescent lamps at a cost of $330 a month. 


WILMINGTON, DEL.—The new plant of the Wilmington Light, 
Power and Telephone Company is rapidly nearing completion, and 
it is now assured that the company will furnish electric current 
by October 1. 


RICHMOND, IND.—The Richmond council has approved the con- 
tracts entered into by the board of public works with the elec- 
trical supply companies for the additions to be made at the munici- 
pal electric light plant. 


BOSTON, MASS.—The gas commissioners have refused the peti- 
tion of the Hyde Park Electric Light Company to issue $62,500 
additional capital stock for the payment of liabilities on account 
of additions to the plant. 


LOGANSPORT, IND.—With a view to taking over the Andrews 
Light and Water Company’s plant, which is now in the hands of 
a receiver, residents of Andrews are endeavoring to organize a 
company among themselves. 


DAYTON, OHIO—The Dayton Citizens’ Electric Light Company 
has negotiated the purchase of property at Third and Webster streets 
for a site for its new power plant. The price paid was $60,000. The 
company will erect a $200,000 power plant. 


WILKESBARRE, PA.—The Dickson Electric Light Company, 
which has operated a plant for years in the borough of Dickson, 


besides supplying Throop borough with light, has been sold to the 


Scranton Electric Light Company for $30,000. 


PARIS, I1LL.—The city water board at a recent meeting took 
up the question of a new electric light system for the city. It was 
decided to send City Engineer Blackburn to St. Joseph, Mo., where 
the magnetite system is in use, with a view of installing the sys- 
tem here. 


LINTON, IND.—The Linton city council has voted to accept the 
proposition of Samuel Parrott, of Indianapolis, to lease the city 
electric light plant for five years. Mr. Parrott took charge of the 
plant September 1 and will operate it at his own expense for the 
five years. 


FLINT, MICH.—The Fenton Light and Power Company, the 
recently reorganized company which took over the Fenton gas and 
electric plant, has filed notice of a trust mortgage for $50,000 to 
the Detroit Trust Company to cover an issuance of bonds to make 
improvements in the plant. 


SPOKANE, WASH.—The Chiwaukum Power and Tunnel Com- 
pany, headed by O. Gondler, has filed notice at Chiwaukum, west 
of Spokane, of water rights in the Chiwaukum river. The stream 
has a drop of more than 2,000 feet per mile for more than nine 
miles, and it is estimated that 100,000 horse-power is available. 
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GARY, IND.—Articles of incorporation have been filed at In- 
dianapolis for the incorporation of the Gary Light, Heat and Water 
Company. The capital stock is $10,000. The directors of the new 
concern are: George A. Thorpe, Thomas J. Hyman, A. F. Knotts, 
Kemper K. Napp and Eugene Buffington. The company will estab- 
lish an electric plant at Gary. 


MOUNT VERNON, OHIO—M. W. Hisey, of Zanesville, has pur- 
chased the Mount Vernon Electric Light Company, the Mount Ver- 
non Electric Street Railway and Lake Hiawatha Park. The con- 
sideration amounted to $100,000, and a similar sum is to be spent 
by Mr. Hisey in improvements. The properties were purchased 
from the Jackson-O’Neill syndicate. 


COLVILLE, WASH.—The Northern Electric Company, with its 
principal offices in Spokane, has filed a deed of trust in the office 
of the county auditor by which it transfers to the Spokane & East- 
ern Trust Company, of Spokane, all of its electrical plant and prop- 
erty at Newport for a consideration of $15,000. The deed is 
made to secure an issue of $15,000, ten-year six per cent bonds, of 
denominations of $500. 


STILLWATER, MINN.—The Stillwater Gas and Electric Com- 
pany will increase its facilities by building an electric power-house 
near its gas house. R. S. Feurtado, superintendent, says that all 
plans for the improvement have been made. The Apple: river plant 
of the company is overtaxed to supply power for St. Paul and other 
points, and the new facilities will be used to tide over all emer- 
gencies which may arise. 


SPOKANE, WASH.—The Hancock Irrigation and Power Com- 
pany, recently incorporated for $250,000, with J. A. Young, for- 
merly of Spokane, as president, is planning to erect a large power 


- plant at Priest Rapids, where 50,000 horse-power will be developed. 


It is expected to irrigate 25,000 acres of land in the northeastern 
part of Benton county, southwest of Spokane, the water coming 
from the Columbia river. 


HAVERHILL, MASS.—The board of gas and electric light com- 
missioners has approved the petition of the Haverhill Electric Com- 
pany that it be permitted to issue additional capital stock to the 
amount of $75,000. This increase is to be devoted solely to two 
purposes: $62,500 for the payment of outstanding promissory notes, 
and $12,500 to defray the expenses of making additions to the 
company’s plant. The board also fixes the price at which the new 
shares shall be offered for sale at $160. 


SPOKANE, WASH.—W. A. White, of New York, who is heavily 
interested in the Washington Water Power Company, of Spokane, 
announces that the company’s Medical Lake line will soon be ex- 
tended into the Big Bend country, and that it will also supply power 
for lighting and other purposes to the various towns along the rail- 
way. The plant at Post Falls, Ida., is now in operation, and Mr. 
White says there is sufficient power to extend the line to Colfax and 
Palouse, 100 miles, and tap a dozen other towns south of Spokane. 


ALBANY, N. Y.—The Southern Dutchess Gas and Electric Com- 
pany, of Fishkill and Matteawan, an electric light company operat- 
ing under lease the plant of the Citizens’ Railroad, Light and Power 
Company, has made application to the commission of gas and elec- 
tricity for consent to issue bonds to the amount of $90,000 for the 
purpose of acquiring and improving the property lately owned and 
operated by the Fishkill and Matteawan Gas Company, a gas piant 
recently sold under forclosure of a mortgage given to the Knicker- 
bocker Trust Company to a committee of the bondholders. 


TEXARKANA, TEX.—At a meeting of the city council on the 
Texas side of town an ordinance was adopted, giving to W. P. Harri- 
son and associates, owners of the Texarkana Telephone Company, 
a franchise to establish and operate an electric lighting plant and 
system in that section. J. B. King, the local representative of the 
company, states that he expects to have the plant installed and in 
operation not later than January 1 next. By the provisions of the 
franchise electric lights are to be furnished the public at a rate 
approximately one-third less than is now being paid. 


BAKER CITY, ORE.—General Manager John Thomsen, of the 
Freemont Power Company and the Red Boy mine, situated in the 
Granite district, about thirty miles west of Baker City, reports 
that he will have the Olive Lake power plant in operation by Octo- 
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ber. This plant will furnish 5,000 horse-power and will not only 
operate the Red Boy mine, which is to be rehabilitated, but will 
furnish power for neighboring mines and cities. This is one of the 
largest undertakings in recent years in the Baker City mining 
camps. Machinery has been delivered and most of it is in place. 


GRAND RAPIDS, MICH.—The Boyne River Power Company has 
filed articles of association with the secretary of state. The capi- 
talization is placed at $100,000, all of which is subscribed. The 
company will acquire the flowage rights on the Boyne river owned 
by E. A. Stowe and C. C. Follmer and will erect a thirty-two-foot 
dam three miles east of Boyne City, utilizing power to light this 
city. The company will furnish power to Boyne Falls, Clarion and 
the resorts on Walloon Lake. Frederick C. Miller will manage 
the concern, with headquarters at Boyne City. Work on the con- 
struction of the dam will be started at once. 


COLORADO SPRINGS, COL.—A proposition has been submitted 
to the city council by William Gessford & Company. Mr. Gess- 
ford offers to furnish Colorado City with all the electric current 
necessary to light the city free of charge for twenty years, provid- 
ing the city will erect and maintain at its own expense the neces- 
sary poles, wiring and street lamps, also that a proper and just 
agreement be made as to the price of electricity for use in busi- 
ness houses and residences. Mr. Gessford proposes to furnish the 
current from a plant which is to be located near Manitou on French 
creek. A similar proposition has been made by Mr. Gessford to the 
Manitou city council. 


WATERTOWN, N. Y.—J. O. Mange, general manager of the 
Watertown Electric Light Company, is superintending extensive 
improvements that are being made by his concern. In the build- 
ing on Main street a plant almost new will be installed. C. B. 
Hodge & Company are the contractors for the work and have started 
to remove practically everything from the building, leaving only 
the four walls and the roof. Concrete floors will be placed through- 
out the structure. A new wheel pit, generator pit and concrete 
flume are in course of construction. A new switchboard is being in- 
stalled, and all the old apparatus that will be used again is being 
thoroughly renovated. The new generators, the water power that 
the company is now buying and other new facilities will double 
the capacity of the plant. 


ORANGE, N. J.—By a unanimous vote the common council of 
Orange decided to proceed with the erection of a municipal electric 
plant for street lights. The plant is to be built in conjunction with 
the water-pumping plant, under a law which was passed by the 
legislature last winter. Complete plans and specifications for the 
plant will be submitted in September, and the bids for the work 
will be advertised for, to be received about September 20. It is 
expected that contracts will be awarded by October 10, and the plant 
will be completed, if the figures are satisfactory, by February. This 
will make Orange the first city in New Jersey to erect a municipal 
lighting plant. After the plant is in operation the question of going 
into the private lighting business will be submitted to the voters. 
At present Orange pays $85 an arc light of 2,000 candle-power. Ac- 
cording to Consulting Engineer Seymour the cost under municipal 
operation will be less than $50 a year. Mr. Seymour is to run the 
plant for the city for six months after it is installed. The plant 
will be used also for pumping for the water and sewer departments. 


DENVER, COL.—The board of supervisors at a special meeting 
ratified the terms of the charter amendment carried at the elec- 
tion, May 15, providing for a reduction in the price of street arc 
lights from $90 to $60 per year. The new rate dates back to June 1 
and saves the city $3,000 a month in the light bill. In return for 
this reduction in rates the city abrogates its right to purchase the 
Lacombe lighting plant. By the terms of the franchise granted 
the Lacombe company in 1901 the plant was to be sold to the city 
at its option, the opening price being $225,000. A credit of $20,000 
per year was to be given the city on the purchase price. To date 
this amounts to $100,000, leaving the plant open to purchase for 
$125,000. An eastern expert last spring, after an examination 
of the property, stated it would require an investment of $400,- 
000 to put the Lacombe plant in proper condition to supply the 
demand, and that an entirely new plant would be a better invest- 
ment. Mayor Speer then urged the adoption of a charter amend- 
ment to abrogate the purchasing clause and for the company to give 
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a $60 rate for ten years. The provision also calls for 2,000-candle- 
power arc lamps, the same as furnished under the $90 per annum 
contract. 


UTICA, N. Y.—The engineers and foremen of the tower line of 
the Hudson River Electric Power Company have commenced work 
on the line between Utica and Clark Mills. The line will be tapped 
at Clark Mills to furnish motive power for the electrification of 
the West Shore Railroad between Utica and Syracuse. Power is 
now being delivered in Amsterdam over the tower line, and con- 
struction is under way west of Amsterdam toward Utica. It is 
expected that the tower line will be completed into Utica in the 
fall. The steam turbine plant will then be used only as an aux- 
iliary, the main power being furnished directly from Spier falls. 
The company will be able to deliver all the power needed in Utica 
for the operation of the trolley system, manufactories and light- 
ing. About thirty men have been placed at work between Utica 
and Clark Mills. The tower line runs from Utica at the power plant 
to Yorkville, New York Mills, then to Clark Mills. The distance 
of the line to Clark Mills from Utica is about seven miles and from 
Clark Mills to Amsterdam, sixty-two miles. The towers are fifty- 
five feet high, of steel, seventeen feet square at the base, and rest 
on concrete foundations. They will carry a double circuit of three 
wires each, with an extra wire for emergency. The work between 
Utica and Clark Mills will be completed in about six weeks. The 
construction costs about $5,000 per mile. 


ST. LOUIS, MO.—Harbor and Wharf Commissioner Whyte at a 
meeting of the St. Louis board of public improvements, suggested 
an ordinance for the letting of a twenty-year contract to light the 
streets, parks and public places in St. Louis. If the bids received 
do not reach the proper figure, Mr. Whyte suggests that a munici- 
pal lighting plant be installed. The present lighting contracts will 
expire on August 31, 1910. When the last contracts were let, in 1900, 
the city was kept in darkness for several weeks by the failure of 
the municipal assembly to make any provision for lighting during 
the letting period. Mr. Whyte claims that the prices, which now 
average $98 a year for arc lights, should not be more than $60 or 
$65 a year. These prices are based on the operating expenses of 
the municipal lighting plant at Detroit, Mich. The city could save, 
Mr. Whyte says, by these lower prices, enough money to brilliantly 
light the business district of the city. His figures are based on the 
use of 2,000 lamps, which will result in a saving of $150,000 a year. 
Thomas Carter, supervisor of city lighting, has been working on 
plans for a municipal lighting plant for some time. It is estimated 
that the cost of erecting a municipal lighting plant with its neces- 
sary conduits in the so-called underground district would be $800,- 
000. The operating expenses for such a plant is estimated at $400,- 
000 a year. Even at the maximum price of $70 for each lamp 700 
new lamps could be installed each year. 


PASADENA, CAL.—By an act of the city council a plan has been 
evolved whereby funds amounting to $52,000 are to be provided 
through direct taxation for the immediate construction of the mu- 
nicipal light plant, for which the citizens voted bonds some time 
ago. When the council met two ordinances were read. One creates 
the department of municipal electric lighting works and provides 
for a general manager. The other fixes the tax levy at $1 on each’ 
$100 of valuation for al] municipal purposes and fifteen cents for 
school purposes. A levy of eighty-two cents per $100 valuation on 
the city assessment will provide sufficient funds to maintain all 
the city departments. The eighteen cents extra levy will provide 
a fund of $52,700, as the total taxable wealth for general purposes 
is $29,310,065, and the fund thus derived will be used to establish 
a municipal lighting plant. Charles C. Glass, an electrical engi- 
neer, who was engaged by the city some weeks ago, has prepared 
estimates for the installation of a suitable power-house and the 
establishment of 100 arc lights and 1,500 incandescent lights of 
sixteen candle-power each. He places the cost of maintenance at 
$7,000 per year. The total cost of the plant as planned will be 
$51,700, leaving $1,000 derived from the extra levy to go toward 
the operating expenses. With the money left in the lighting fund 
this year and the $14,000 that has been placed in the budget for 
lighting purposes the city will have $21,000 in addition to the $1,000 
to be devoted to maintenance and extensions. The council figures 
that the light bills of the Edison company average $1,425 per month, 
or $17,000 per year. The city plant will cost only $7,000 to main- 
tain, leaving $10.000 for a sinking fund. 


September 15, 1906 


ELECTRIC RAILWAYS. 


OWOSSO, MICH.—J. A. Phick has been granted a franchise for 
an electric line through the streets of Owosso. 


COLUMBUS, OHIO—An addition to the power-house of the Co- 
lumbus Railway and Light Company is to be built. 


NEWARK, N. Y.—The Rochester, Syracuse & Eastern Railroad 
Company is operating its line from Lyons to Fairport, a distance of 
twenty-five miles. 


WESTFIELD, MASS.—A deal has been consummated by which 
the Woronoco and Western Massachusetts Street Railway companies 
pass into the hands of the Springfield Street Railway Company. 


EASTON, PA.—President Fehr, of the Easton Transit Company, 
has closed contracts for thirteen new cars and other equipment 
for the company’s lines now in operation and those under construc- 
tion. 


CLEVELAND, OHIO—The new Cleveland Electric Railway fran- 
chise ordinance will provide for a franchise grant of twenty years, 
practically universal transfers and seven tickets for a quarter with 
five-cent cash fare. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric line be 
tween Kenosha and Racine was opened for traffic on September 1. 
Through trains run between Evanston, 111., and Racine, Wis., in one 
hour and forty minutes. 


STEUBENVILLE, OHIO—An ordinance for a double-track inter- 
urban railroad along the Ohio river has been passed by the coun- 
cil, giving the Ely syndicate and the Steubenville Traction Com- 
pany a franchise for twenty-five years. 


PARIS, ILL.—Word has been received that the contract for 
the construction of the Paris-Charleston interurban line has been 
awarded to the Wallace-Coates Engineering Company, of Chicago, 
and that work will be commenced at once. 


MORRISTOWN, N. J.—Residents of Morristown voted to grant 
a franchise to the Morris County Traction Company to operate an 
electric street railway on Speedwell avenue, from the park to the 
town limits. It is Morristown’s first trolley line. 


BISMARCK, N. D.—The Hughes Electric Company has leased the 
state’s electric street-car line for two years and will run it upon 
a continuous service, thus shortening the present running time over 
one-half. The rental is understood to be but nominal, the line hav- 
ing been a heavy loser. 


PITTSBURG, PA.—A new street railway company is being or- 
ganized in Homestead, to be known as the Homestead, Whitaker & 
Homeville Street Railway. It is proposed to connect the three 
towns named and Munhall, and to build about five miles of line. 
The company will have $25,000 capital. 


CINCINNATI, OHIO—At the annual meeting of the Mansfield 
Railway, Light and Power Company an excellent statement of earn- 
ings for the year was made, and the following officers were elected: 
Leopold Kleybolte, president; Arthur S. Huey, vice-president, and 
George Koehler, secretary and treasurer. 


BURLINGTON, IOWA—The Burlington board of supervisors has 
granted to B. L. Behr and associates, of St. Louis, permission to 
use the upper Augusta country road for a period of twenty-five 
years for an electric railway line, on condition that the same be 
built and in operation by September 1, 1909. 


SHARON, PA.—The Mahoning & Shenango Street Railway Com-' 


pany will spend. $1,000,000 for new equipment in Sharon, Youngs- 
town and New Castle. Included will be about fifty modern street 
cars. The recent statement made by the company shows that it is, 
earning satisfactory interest on its investment. 


: MEMPHIS, TENN.—Surveyors have begun a preliminary sur- 
vey for an electric railway from Covington, Tenn., to Memphis, 
about thirty miles, and almost parallel to the Illinois Central. Busi- 
ness men at Covington and along the route have subscribed to pay 
the survey, and they propose to build the road. 


JACKSON, TENN.—The Jackson Railway and Light Company 
has let the contract for the construction of a new power-house. All 
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preliminary arrangements for the extension of the car lines to 
Bemis have been completed, and the company expects to have cars 


_traversing the new route within the next nine months. 


CARROLLTON, GA.—Interest is again being aroused in the propo- 
sition of erecting an electric railway line from Villa Rica to Carroll- 
ton, Bowden, Franklin, Heard county, and thence to some conveni- 
ent point in Alabama. Ample capital has been secured if sufficient 
cooperation by the people at these points and the granting of the 
right of way can be had. 


GUTHRIE, OKLA.—The city council of Edmond has granted a 
franchise to the Newkirk, Tonkawa & Southern Interurban Com- 
pany which proposes to build an electric Iine connecting the princi- 
pal towns of Kay, Noble, Logan and Oklahoma counties. The com- 
pany puts up a $500 cash guarantee to begin work within the city 
limits inside of ninety days. 


CHANUTE, KAN.—It is reported that contracts have been let 
for the Rawlins interurban electric system. This system will be 
150 miles long and will extend from Chanute to Joplin, Mo. There 
will be two branches, one running from Chanute via Thayer to 
Cherryvale, Coffeyville and Independence, and the other via Erie and 
Parsons to Columbus, Weir, Galena and Joplin. 


CHENEY, WASH.—Charles P. Lun, of Spokane, is at the head 
of a company which will build an electric railway between Spokane 
and Cheney, Wash., eighteen miles, to be in operation early next 
year. Franchises have been granted by the towns of Hayford and 
Cheney. The line will be equipped with two high-power sixty-foot 
coaches, and it is planned to make seven trips daily. 


SPOKANE, WASH.—W. H. Plummer, president of the Spokane 
& Big Bend Electric Railway Company, is authority for the state- 
ment that the line between Spokane and Davenport, Wash., will be 
in operation before June, 1907. Surveys have been completed and 
seventy-five per cent of the 120 miles of right of way has been se- 
cured, and it is stated that work will begin some time this month. 


NEWBURGH, N. Y.—The Orange County Traction Company has 
been purchased by a local syndicate of which ex-Governor Odell is 
the head. The company owns about twenty miles of line. For 
three weeks there had been a strike of the regular employés, and 
strike-breakers have been running the cars. The new owners have 
made a settlement with the men and are said to have granted every 
demand. 


NAPA, CAL.—Preliminary steps are under way for the construc- 
tion of the new electric road to be built by the Bay Counties Rail- 
way Company from Napa to San Francisco, a distance of forty-five 
miles. The route of the railroad will be from San Francisco to 
the Marin county shore by ferry and from there to Napa by elec- 
tric road. At the Napa line it will connect with the Napa and Lake 
Port Railroad. 


STERLING, ILL.—An electric road from Belvidere to Geneva 
lake is a part of the building project of the company which is back 
of the purchase of the De Kalb-Sycamore line, and which proposes 
to build from Sycamore to Genoa and from Genoa to Belvidere. 
The incorporation papers also provide for lines to a number of other 
cities, but the Belvidere line is the one to which the company will 
first devote its attention. 


NEW WESTMINSTER, BRITISH COLUMBIA—After returning 
from his trip over the proposed Chilliwack line, Managing Director 
Buntzen, of the British Columbia Electric Railway Company, stated 
that the cost of construction was estimated at $1,250,000, and that the 
company would endeavor to have the line built within two years 
of the completion of the surveys. The running time from New West- 
minster would be about three hours. . 


NEW HAVEN, CT.—In addition to the double-tracking of the 
Consolidated Railway from Lake Whitney to Mount Carmel, which 
is to be undertaken, the Connecticut Railway and Lighting Com- 
pany contemplates double-tracking its line from Mount Carmel to 
Cheshire, and possibly to Waterbury, so that by another year ‘the 
summer travel between these points, and as far north as Meriden, 
will be greatly facilitated. This will do away with the present 
delays in making connections. = 


BRISTOL, TENN.—The Bristol Belt Line Company is making 
preparations to extend its electric car line over the various streets 


Att 


of Bristol, Va. Up to this time its tracks have all been in Bristol, 
Va., except for a short time a few years ago, when its cars reached 
the Virginia Institute, on the northern suburbs. The line was 
taken up and removed because of a disagreement with the city 
council regarding the duty of the Belt Line Company in regard to 
keeping up the streets on which its line ran. 


PHILADELPHIA, PA.—The tracks of the Morton, Swarthmore 
& Media trolley line have been connected with those of the Phila- 
delphia Rapid Transit Company on Woodland avenue above Ninth 
street in Darby. This will give the Philadelphia Rapid Transit 
Company a through line to Media and Chester, independent of the 
lines of the Chester Trolley Company. The former company re 
cently secured a lease of the Morton, Swathmore & Media line. Its 
cars have hitherto run only to the Darby terminus. 


SPOKANE, WASH.—E. P. Coles, of Philadelphia, who is one of 
the backers of the Lewiston & Southeastern Railway, and E. M. 
Scofield have returned to Spokane from a trip over the proposed 
electric line between Lewiston, Ida., and Grangeville, and announce 
that the railway will be built. It is likely that the Idaho Develop- 
ment Company’s plant on the Salmon river will be acquired when 
the company will furnish power to the Buffalo Hump mining dis- 
trict in western Idaho. The railway will tap rich agricultural dis- 
tricts on the Nez Perce and Camas prairies. 


ROCHESTER, MINN.—Southern Minnesota capitalists are con- 
sidering the leasing of the Winona-Rochester branch of the Chicago 
Great Western and turning it into a trolley line. This piece of track, 
it is said, is being used less frequently every year, and it is be- 
lieved that little difficulty would be found in inducing the railroad 
officials to lease it. The cost of converting the railroad into a trol- 
ley line would not be great. The plans of the promoters have not 
yet been entirely perfected, but, it is said, they are about ready to 
open negotiations with the railroad officials. 


WASHINGTON, D. C.—The stockholders of the East Washing- 
ton Heights Traction Company at their annual meeting elected the 
following directors: O. C. Brothers, Jr., C. A. Barker, Arthur E. 
Randle, D. C. Fountain, George H. Judd, S. R. Norman, A. L. Mar- 
tin, C. B. Hilliard and James E. Davis, of Baltimore. The United 
States Realty Company, of Washington, holds a controlling inter- 
est in the road, which was established to provide rapid transportation 
to Randle Highlands, and the other properties which are being devel- 
oped by this company. The road extends from the eastern terminus 
of the Capital Traction Company over the Pennsylvania avenue 
bridge to Minnesota avenue. 


EAU CLAIRE, WIS.—The plans of the Chippewa Valley Elec- 
tric Railroad Company with regard to carrying out the projects in 
connection with the granting of the franchise, which extends until 
1928, have been outlined by C. T. Bundy. Surveyors will be put 
to work next week to lay out the interurban line between Eau 
Claire and Menomonie. A prominent engineer of Minneapolis has 
been engaged to superintend the work of deveioping power from 
the Red Cedar and installing new wheels at the Dells dam, and the 
reconstruction of the Eau Claire light and power plant. It is also 
proposed that outstanding bonds of the Chippewa Valley Electric 
be retired and new ones issued in order to realize part of the money 
needed to carry out the projects under consideration. 


LA CROSSE, WIS.—A project which contemplates the con- 
struction of an electric railroad system from Menomonie to Chip- 
pewa Falls, Eau Claire, Black River Falls and La Crosse has been 
proposed. The plan as conceived is to extend and recapitalize the 
Chippewa Valley electric railroad, which now runs from Chippewa 
Falls to Eau Claire. Arrangements have been made for the issuing 
of new bonds and realizing part of the money needed for the de- 
velopment of new power. There is a possibility, if the plan is car- 
ried out and the line is extended to La Crosse, that the La Crosse 
Water Power Company may supply the power from its dam now 
building at Hatfield, for part or all of the system of railroad. 


PITTSTON, PA.—The Lehigh Valley Railroad Company, backed 
by capitalists from New York and Wilkesbarre, is about to enter 
negotiations for the electrification of a branch of the road from 
Tunkhannock to Montrose and for the construction of an exten- 
sion of the line from Montrose to Binghamton. From authentic 
sources it has been learned that the surveys are complete, and the 
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financial backing for the project has been secured. Although no 
definite date has been fixed, it is understood that plans are being 
made for the commencement of construction early next spring, and 
it is believed that the installation of the electric system on the 
Montrose branch of the Lehigh, at least as far as Lake Carey, will 
be taken up at about the same time. 


LIMERICK, ME.—Plans for a new electric railroad to be known 
as the Ossipee Valley Line, to run between Springvale and Bridg- 
ton Junction, are being perfected and a charter will be petitioned 
for at the next session of the legislature. The road is to be forty 
miles long, running through the towns of Hiram, Sanford, Shap- 
leigh, Newfield, Limerick, Parsonsfield, Porter and Cornish. The 
capital stock will be $160,000. A meeting of those interested was 
held recently, and the following directors were elected, at least 
one representative being chosen from each town through which the 
road will pass: George W. Hanson, of Sanford; Prescott A. Thing, 
of Shapleigh; Harry H. Moore, of Newfield; Charles G. Moulton, 
of Limerick; J. Merrill Lord, of Parsonsfield; Allen Garner, of 
Parsonsfield; Owen L. Stanley, of Porter; H. Kimball, of Cornish, 
and Milton Easton, of Limerick. 


LOUISVILLE, KY.—The first steps toward paralleling the Chi- 
cago, Indianapolis & Louisville Railway, the Monon route, from 
Chicago to Louisville, entering Louisville from Jeffersonville, have 
been taken at Indianapolis, where articles of incorporation of the 
Chicago & Western Indiana Traction Company have been filed. The 
directors are Ddward H. Barrows, Daniel W. Bolen and John S. 
McCulloch. The capital stock is fixed at $100,000. It is set forth 
that the line will pass through Lake, Porter, Newton, Jasper, 
Benton, White, Tippecanoe, Montgomery, Putnam, Owen, Monroe, 
Lawrence, Orange, Washington, Floyd and Clark counties, which 
is the identical route of the Monon from Chicago to Louisville. 
The line is to be called the “Educational Route,” from the fact 
that, if built, it will pass through Lafayette, Crawfordsville, Green- 
castle and Bloomington, at which places large colleges are located, 
the Indiana State University being at the last named. 


ST. LOUIS, MO.—The St. Louis county court has granted the 
franchise sought by the Hillsboro, Kimmswick & Northern Rail- 
way Company for an electric road from the southern part of the 
city to the line between Jefferson and St. Louis counties. The 
franchise carries with it the right to build a bridge over the Meramec 
river for the railroad, wagons and pedestrians. The line is to ex- 
tend from the terminus of the Jefferson Barracks road southwesterly 
to the bridge, which is to be located near Telegraph and Fine roads. 
The company is to improve the bridge approach at its own expense. 
The final terminus of the line is to be at Montesano park, and is to 
be completed within two years. Private right of way is to be used 
for the entire distance. A five-cent fare is all that can be charged 
for the run through St. Louis county. Cars are to be operated each 
way at least thirty minutes apart from early morning to midnight 
and at least one hour apart between midnight and morning. The 
company will be required to file a bond for $5,000 to indemnify the 
county and deposit $1,000, upon which the court may draw to make 
repairs. 


SPOKANE, WASH.—Jay P. Graves, president of the Inland Empire 
Electric Railway Company, whose bonds to the extent of $30,000,000 
were recently underwritten by E. H. Rollins & Sons, of Boston, and 
Peabody, Houghtaling & Company, of Chicago, announces that the 
line of the Spokane & Inland Railway will be extended from either 
Moscow, Ida., or Palouse, Wash., to the Snake river with a view 
to making Lewiston, Ida., giving the road 150 miles of line. The 
new line between Spokane and Lewiston will be thirty-five miles 
shorter than the Northern Pacific line between the two points. Work 
is to begin the coming fall. F. A. Blackwell, chairman of the finance 
committee, also announces that a line from Spokane to Lake Pend 
d’Oreille, Ida., fifty-six miles, will be in operation in a year. This 
line is in opposition to the projected railway by the Spokane-Lake 
Pend d’Oreille Rapid Transit Company, of which C. H. Reeves, one 
of the original owners of the famous Hercules mine, is president. 
The last-named company has run its surveys, secured right of way 
and terminal grounds in Spokane and at Squaw Bay, Ida. The out- 
come of the fight for supremacy is being watched with interest by 
railway men in the Pacific Northwest, as both concerns claim title 
to the lake property. 


September 15, 1906 


INDUSTRIAL ITEMS. 

THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., announces that the new push-button switch with 
fibre false plate is meeting with a large demand. The company is 
increasing its capacity in this line to keep pace with orders. 


THE AITON MACHINE COMPANY, New York city, has ready 
fur shipment a four-head tandem armoring machine. This is one 
of the largest machines for armoring ever built, and it should prove 
of interest to manufacturers making armored cable. The inachine 
can be seen at the Harrison, N. J., works of the company. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., enjoys 
the distinction among supply houses of having a room fitted up 
and devoted exclusively to the display of fixtures. This is located 
on the first floor of the new building at 264-270 Fifth avenue, in con- 
nection with the company’s retail department, and all the latest 
styles and finishes of electric and combination fixtures are found 
on exhibition. 


THE SUNBEAM INCANDESCENT LAMP COMPANY, Chicago, 
I1l., has issued an attractive booklet of verses entitled “Scintillating 
Sunbeams.” This is a pleasing little originality illustrated with 
appropriate line drawings. A copy will be sent to any one inier- 
ested, upon request, to the general distributing agent for the Sun- 
beam lamp, the Western Electric Company, Chicago, Ill., or any 
of its branch houses. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., is placing on 
the market its Wesco soldering paste and Wesco soldering stick, 
particularly adapted to armature work, especially in connection 
with soldering the armature leads to the armature. The company 
announces that the Wesco stick or paste has a tendency to act 
more as an insulator than as a conductor of current, so that if 
any of it is left in the armature there is no danger of its causing 
a burnout. 

FAIRBANKS, MORSE & COMPANY have placed the manage- 
ment of its eastern electrical department in the hands of Baxter 
Reynolds, with offices at the company’s headquarters, 12 Dey street, 
New York. Mr. Reynolds is a graduate of the technical and engi- 
neering courses of the Sheffield Scientific School at Yale University, 
and prior to his present connection Mr. Baxter was identified with 
the Nernst Lamp Company. Fairbanks, Morse & Company have 
taken over a line of alternators and dynamos and motors which have 


ELECTRICAL REVIEW 


4-45 


heretofore been manufactured by the Commercial Electric Company, 
of Indianapolis. 


THE NATIONAL BRAKE AND ELECTRIC COMPANY, Mil- 
waukee, Wis., reports the following recent orders for electrical ma- 
chinery: George W. Pitkin & Company, Chicago, Ill., one 100-kilo- 
watt engine-type alternator; Clinton Sugar Refining Company, Clin- 
ton, Iowa, one 400-kilowatt and one seventy-five-kilowatt engine- 
type alternator; Alliance Electric Light and Power Company, Alli- 
ance, Neb., one 100-kilowatt belted-type alternator; Fort Morgan 
Electric Light and Power Company, Fort Morgan, Col., one seventy- 
five-kilowatt engine-type alternator; Stillwater Gas and Electric 
Company, Stillwater, Minn., one 250-kilowatt engine-type alternator; 
Clymer Power Company, Riegelsville, Pa., one 500-kilowatt water- 
wheel alternator; Hendrie & Bolthoff Manufacturing and supply 
Company, Denver, Col., two 150-kilowatt water-wheel alternators; 
Rockford Malleahle Iron Works, Rockford, Ill., one 200-kilowatt 
engine-type direct-current generator; Romadka Brothers, Milwau- 
kee, Wis., one 150-kilowatt engine-type direct-current generator. 


THE BALL ENGINE COMPANY, Erie, Pa., announces the 
following recent sales of its new design side crank automatic en- 
gine: one 100-horse-power, Commonwealth Trust Company build- 
ing, Pittsburg, Pa.; two 200-horse-power, Commonwealth Trust 
Company building, Pittsburg, Pa.; one 200-horse-power, Chi- 
cago Varnish Company, Chicago, I1].; one 165-horse-power Hold- 
rege Lighting Company, Holdrege, Neb.; one _ 100-horse-power, 
Holdrege Lighting Company, Holdrege, Neb.; one 335-horse- 
power, Philadelphia Post Office building, Philadelphia, Pa.; one 
100-horse-power, Deepwater Railway Company, Deepwater, W. Va.; 
one 320-horse-power, Henderson Light and Power Company, Hen- 
derson, N. C.; one 210-horse-power, T. A. Gillespie & Company, 
Pittsburg, Pa.; two 320-horse-power, United Hebrew Charities, Chi- 
cago, Ill.; one 150-horse-power, Germain-Boyd Lumber Company, 
Atlanta, Ga.; one 150-horse-power, Washington Gas and Electric Com- 
pany, Washington Court House, Ohio; one 320-horse-power, Taylor 
Coal Company, Beaver Dam, Ky.; one 210-horse-power, Isthmian 
Canal Commission, Washington, D. C.; one 150-horse-power, Natal- 
bany Lumber Company, Montpelier, La.; two 100-horse-power, Jew- 
ish Hospital, Cincinnati, Ohio; two 150-horse-power, West Unity 
Light and Power Company, West Unity, Ohio; two 100-horse-power, 
Sweetbrier Institute, Amherst, Va. 


Record of Electrical Patents. 


Week of September 4. 


829,951. ILLUMINATED SIGN. John L. Dawes, Pittsburg, Pa. 
Filed September 29, 1905. A central longitudinal section is per- 
forated and supports the lamps, movable sign-boards being placed 
on each side. 


829,968. RAILWAY SIGNAL AND SAFETY APPLIANCE. Charles 
J. Kintner, New York, N. Y. Filed June 6, 1904. Renewed 
December 28, 1905. The supply conductor is divided into sec- 
tions, and the signals are displayed automaticallly in the pres- 
ence of a car on any section. 


SD 9,969. SAFETY APPLIANCE FOR RAILWAYS. Charles J. Kint- 
ner, New York, N. Y. Filed January 27, 1905. Renewed May 
9, 1906. A signaling conductor placed adjacent to one of the 
track rails, the wheel flanges completing the circuit between 
the two. 


829,974. ELECTRICALLY OPERATED MINE-DOOR ACTUATING 
MECHANISM. John C. Lincoln, Cleveland, Ohio, assignor to 
the Lincoln Company, Cleveland, Ohio. Filed April 10, 1903. 
A flexible door carried on a motor-driven roller. 

829,975. VARIABLE-SPEED ELECTRIC MOTOR. John C. Lin- 
coln, Cleveland, Ohio, assignor to the Lincoln Company, Cleve- 
land, Ohio. Filed June 27, 1905. The variations in speed are 
produced by axial movements of a cone-shaped armature in its 
field. 

830,025. DYNAMOELECTRIC MACHINE AND THE LIKE. Lud- 
wig Torda, Barking, England. Filed June 2, 1905. Commutat- 
ing poles are provided, the pole-faces being connected to the 
main poles by conducting strips. 

830,041. ELECTRIC TIME SWITCH. Clayton A. Ballou, Provi- 
dence, R. I.— Filed June 30, 1905. A clock-driven time switch. 

830,051. APPARATUS FOR THE ELECTROLYTIC EXTRACTION 
OF METALS. Courtland F. Carrier, Jr., Elmira, N. Y., assignor 


to Elmira Electrochemical Company, Elmira, N. Y. Filed Janu- 
ary 30, 1905. The chamber containing the molten material is 
deeper at the extremities and is divided into compartments by 
downwardly projecting bells. 


830,119. CONTROL OF APPARATUS GOVERNING THE PASSAGE 
OF CARS OR VEHICLES ALONG A RAILWAY. Herbert A. 
Wallace, New York, N. Y., assignor to the Union Switch and 
Signal Company, Swissvale, Pa. Filed June 13, 1906. An elec- 
trical method of controlling block systems. 

830,131. ELECTRIC RAILWAY SYSTEM. William M. Brown, 
Johnstown, Pa., assignor to the Lorain Steel Company. Filed 
April 27, 1905. A closed conduit system in which a sectioned 
rail is made alive by the passage of the car. 


830,051. APPARATUS FOR THE ELECTROLYTIC EXTRACTION OF METALS 


830,158. SYSTEM OF MOTOR CONTROL. Axel Magnuson, New 
York, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed July 6, 1905. An electric elevator system in which 
the motor is controlled by means of current from a storage bat- 
tery which is charged by a generator driven by a motor, the 
generator also acting as an automatic brake. 
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830,161. TELEPHONE. John Z. Miller, Erie, Pa. Filed October 
30, 1902. A selective telephone system for two instruments 
on one line. 


830,164. ELECTRICALLY OPERATED LINE INDICATOR FOR 
RAILWAYS. Claud D. McPhee, Arnprior, Canada, assignor of 
one-half to James Robinson, Montreal, Canada. Filed October 
2, 1905. An automatic arrangement for electrically indicating 
the condition of a track, the signals being sent over the tele- 
graph line. 


830,201. PRESS FOR MANUFACTURING ARC LAMP ELEC- 
TRODES. André Blondel, Paris, France. Filed November 18, 
1902. The press enables compound or hollow carbons to be 
formed. 


830,209. AUTOMATIC TRANSFORMER CUTOUT. De Witt C. 
Conkling, Hoboken, and John E. Winn, Weehawken, N. J., as- 
signors to Electric Economies Company. Filed November 14, 
1904. Renewed February 17, 1906. By means of an auxiliary 
circuit the primary circuit to the transformer is open when 
there is no load on the secondary. 
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830,209. AUTOMATIC TRANSFORMER CUTOUT. 


830,217. ELECTRICALLY CONTROLLED OPTICAL APPLIANCE. 
John C. Fredell, Pocatello, Ida. Filed August 25, 1905. An elec- 
trical method of controlling a shutter, such as is used in 
cameras. 


830,242. SYSTEM OF MOTOR CONTROL. Axel Magnuson, New 
York, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed September 20, 1905. An alternating-current motor 
drives a small generator, the current from which regulates the 
rate of acceleration. 


830,247. SELECTIVE SIGNAL SYSTEM FOR RAILWAYS. Frank 
R. McBerty, Evanston, Ill., assignor to Western Electric Com- 
pany, Chicago, Ill. Filed July 24, 1905. A selective system em- 
ploying three line wires, enabling a number of independent 
signals to be made. 


830,253. TELEGRAPH KEY. Jesse T. Sheets, Covington, Ky., as- 
signor of one-half to Solomon P. Kineon, Cincinnati, Ohio. Filed 
November 9, 1905. An improved method of construction. 


830,254. FIRE-PROTECTING SIGNAL SYSTEM. John E. Shep- 
herd, Chicago, Il. Filed April 25, 1904. An electric alarm is 
sounded whenever the sprinkler system is brought into opera- 
tion. 


830,258. COMBINED REFLECTOR AND CLUSTER FRAME. Will- 
iam H. Spencer, Brooklyn, N. Y., assignor to George Frink 
Spencer, Newark, N. J. Filed May 2, 1905. A method of con- 
structing a cluster for electric lamps. 


830,262. CONTINUOUS-CURRENT ELECTRIC MOTOR AND GENERATOR. 


830,262. CONTINUOUS-CURRENT ELECTRIC MOTOR AND GEN- 
ERATOR. Ludwig Torda, Barking, England. Filed May 6, 
1905. Variations in the speed or voltage of the motor or genera- 
tor are made by means of paramagnetic plates inserted in gaps 
in the pole-pieces. 


830,271. TELEPHONE SYSTEM. David H. Wilson, Chicago, IN., 
assignor to Robert Bines, Chicago, Ill. Filed January 2, 1906. 
The primary windings of the induction coil are on two cores, 
the secondary being wound on. a third placed between them. 
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830,272. TELEPHONE APPARATUS. David H. Wilson, Chicago, 
Ill., assignor to Robert Bines, Chicago, Ill. Filed January 2, 
1906. Two separate iron cores are provided in the transmitter 
circuit, the receiver coils being placed on two other cores inter- 
posed between the first. 


830,279. TELEPHONE TRANSMITTER. Henry F. Albright, New 
York, N. Y., assignor to Western Electric Company, Chicago, 
Ii], Filed October 21, 1904. A supporting-plate with a central 
opening spanned by a bridge-piece which supports one elec- 
trode; the cup carrying the carbon granules is mounted on th 
diaphragm. 


830,299. METHOD OF PRODUCING AMMONIA AND CAUSTIC 
ALKALI. Gunnar E. Cassel, Stockholm, Sweden. Filed August 
22, 1904. A solution of a metallic hydroxide is treated by air 
through which electrical discharges have taken place. 


830,306. ELECTRIC LIGHT AND POWER CONTROLLER. Fred- 
erich C. Damm, St. Louis, Mo. Filed September 18, 1905. A 
switch for attaching to and controlled by the person occupying 

a chair. 


830,316. JUNCTION BOX. Edwin T. Greenfield, Monticello, N. Y. 
Filed October 10, 1904. Lamps are provided for holding the 
cables in place. 


830,317. JUNCTION BOX. Edwin T. Greenfield, Monticello, N. Y. 
Filed October 28, 1904. Lamps are provided for holding the 
conduits in place. 


830,477. INCANDESCENT LAMP. 


830,347. ELECTRIC MOTOR. David Mendelson, New York, N. Y. 
Filed November 8, 1905. The moving part of the motor is 
mounted as a pendulum, its motion controlling the flow of cur- 
rent through both movable and fixed coils. 


830,864. WATCHMAN’S ELECTRIC TIME CONTROLLER. Pedro 
Reitz, Munich, Germany. Filed March 6, 1905. Alarms are 
sounded at predetermined times, except when manually inter- 
rupted at various controlling points. 


830,391. ELECTROTHERMAL DEVICE. Charles E. White, Chi- 
cago, Ill., assignor to Frank B. Cook, Chicago, Ill. Filed June 
22, 1903. A protective device for electrical apparatus actuated 
by air heated electrically. 


830,409. TROLLEY. Herschel L. Bryant, Tonkawa, Okla. Filed 
October 31, 1905. The trolley wheel is automatically thrown 
outwardly when there is a tendency to leave the wire. 


830,419. FIELD-COIL INSULATION AND PROCESS OF FORMING 
SAME. Louis W. Downes, Providence, R. I. Filed October 22, 
1904. A double insulation, the inner being fibrous and the outer 
of asbestos. 


830,457. ELECTRIC BRAKE. Frank L. Sessions, Columbus, Ohio, 


assignor to Joseph A. Jeffrey, Columbus, Ohio. Filed January 
17, 1905. A brake held normally in action, but released by the 
current operating the motor, acting through a compound-wound 
magnet. 


830,473. ELECTRICAL-WOUND CLOCK. Percy L. Clarke, Bristol, 
Ct., assignor, by mesne assignments, to the National Self-Wind- 
ing Clock Company, Champaign, Ill. Filed October 13, 1902. 
Renewed January 8, 1906. A reciprocating mechanism for clock- 
winding. 


830,474. DRIVING MECHANISM FOR CENTRIFUGALS. William 
L. D’Olier, Philadelphia, Pa. Filed April 6, 1903. A method 
of suspending a motor in vertical position. 


830,475. POTENTIAL INDICATING DEVICE. George N. Eastman, 
Chicago, Ill., assignor to Minerallic Company, Chicago, Ill. Filed 
May 5, 1904. A type of portable electroscope. 


830,477. INCANDESCENT LAMP. James W. Forster, Chicago, Ill. 
Filed March 24, 1905. The filament is wound upon heat-absorb- 
ing material, radiation from the inner surface of the latter being 
prevented. 
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RADIOACTIVITY AND FUTURE POWER SUPPLY. 


The recent controversy aroused in England over the subject 
of radioactivity is dealt with at some length in Engineering, 
London, August 31, 


drawn: 


the following interesting conclusions being 


Of course, like any other physical theory, this one of atomic 
disintegration may, as observations accumulate, prove unequal 
to the description of new experiments; but, as matters sland, 
no competing explanation of the phenomena involved seems to 
cover and unify so wide a range of observed facts, and it will 
certainly not be abandoned until some other hypothesis is 
developed which will afford an equally intelligible and adequate 
model of the internal structure of the atom. The whole question 
is in its infancy, and much light may be expected during the 
next few vears. Though, at the present time, the matter is of 
no immediate practical “importance, the material interests of the 
race are involved in no remote degree. Our present civilization 
is based upon the possession of coal, and the output of me- 
chanical power is increasing rapidly from year to year. In the 
no very distant future the supply of this indispensable com- 
modity will be exhausted, and unless the human race can find 
some other source of energy, a relapse into barbarism seems 
inevitable. Recent experiments at Cambridge go to show that 
it mav not prove wholly impossible to unlock the enormous 
reserves of internal energy which, on the hypothesis now under 
debate, are assumed to be locked up in the atom; though, in 
the experiments in question, this release of energy is ae 
effected to a degree but little removed from the infinitesimal. 

The controversy over the new theories of radioactivity can be 
settled only by continued experiment and it is the duty of their 
to produce experi- 


opponents, as well as of their supporters, 


mental evidence. Mere discussion, while helping to clear away 


misunderstandings, does not add to our knowledge. What are 


gs, 
needed are facts and a mind to correlate them. 

The suggestion of a faint possibility that one day we may 
become independent of coal may bring a grain of comfort to 
those, if any there be, who are worrying over our future needs, 
but it does not give us license to go on indefinitely in the waste- 


ful methods of to-day. 


FUEL ANALYSIS FOR STEAM USERS. 

On a number of occasions attention has been called to the 
importance to steam users of paying more attention to their 
fuel. 
when taken from a single mine, and since its cost is one of the 


Coal, as anv other commodity, varies in value, even 
large items of the operating expense of the boiler room, it 
fair neither to the purchaser nor to the seller to pay a fixed price, 
no matter what the condition or what the quality of the coal 
delivered. 
Another 
proper burning of the coal. 
attention from boiler house operators, but generally dependence 


has been placed upon old notions, and only of late has thought 


important item in boiler house economy is the 
This feature has received a lot of 
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bcen given to the chemistry of the process, which is, of course, 
of the greatest importance. 

Another problem of consequence in the boiler house is the 
procuring of pure water, for if this be not available either the 
tubes of the boilers become coated and lose in efficiency or a 
water-softening process must be employed. In either case the 
engineer in charge should know just what is the character of the 
water he is using. 

These three questions—the purchasing of the fuel, the burn- 
ine, and securing pure water—all involve chemical problems, 


m? 
which, although not intricate, are not generally familiar to 
engineers. Their 


realized, and it is not at all difficult for any one with any 


importance is, however, now becoming 


scientific training at all to become sufficiently skilful in the 
analysis of coal, of chimney gases and of water to enable him to 
know just what he is getting and how his boilers are behaving. 
With the object of furnishing this information the ELECTRICAL 
Revrew has secured from Mr. John B. C. Kershaw, a series of 
articles on “Fuel, Water and Gas Analysis for Steam Users.” 
The first instalment appeared in the issue of September 8. 
Mr. Kershaw is a widely-known analytical chemist, and has had 
a large experience in engincering work. He treats the subject 
from the standpoint of the steam user, and not from that of the 
theoretical chemist. All the information that is needed for 
successfully carrying out this work, so that the operation of 
the boiler house may be put on a scientific basis, will be given 


in this series. 


THREE-PHASE AND DIRECT-CURRENT TRANSMIS- 
SION SYSTEMS COMPARED. 


An interesting and instructive comparison between the three- 
phase systcm of electrical transmission of power and that known 
as the Thury system, which employs direct currents of high 
potential, has been made by Signor Giacinto Motta, of the Uni- 
versity of Milan, on behalf of the city council of that city. The 
city of Milan owns a municipal lighting plant and has acquired 
certain water rights on the upper Adda river. In order to utilize 
these Signor Motta was retained to investigate the advantages 
of the two systems of transmission and decide between them. 
His report is given in abstract in the Electrician (Wondon}, 
August 24. Tt is in favor of the three-phase system. 

The water rights to be utilized make available 38,200 horse- 
power at the turbine shafts, which, it is thought, should make 
available at Milan 28,000 kilowatts at the secondaries of the 
transformers. The transmission line will be ninety miles long 
and will pass over the Orobie Mountains at a point 3,500 feet 
above the sea level. The comparison was made on a basis of 
150,000 volts direct current, and 60,000 volts alternating three- 
phase current. 

The Thury svstem would consist of ten generating groups, 
each made up of four generators driven by one turbine. The 
voltage limit of each group was to be 15.000. At the recelving 
end, direct-current motors were to be employed, driving gener- 


ators for local distribution. The three-phase system was to 
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consist of a number of alternators operated in multiple in the 
usual way, with a frequency of forty-two cycles. 

Considering first the efficiency of the two systems based on a 
full load of 28,000 kilowatts, that of the hydraulic system is the 
same for both methods. With the continuous-current system the 
efficiency of the line was ostimated at 95.3 per cent, while for the 
three-phase system it was ninety-one per cent. The former system 
loses, however, due to the method of distributing to the second- 
ary systems. The efficiency of the motors was taken at ninety- 
two per cent, and that of the alternators at ninety-three per ceni. 
The overall efficiency of the continuous-current system was cont- 
puted to be fifty-three per cent, which is about three per cent 
less than that found for the three-phase system, the latter being 
55.8 per cent. On this count, therefore, the three-phase system 
Wins. 

Coming next to the cost of the two systems, Signor Motta 
finds that the cost of the continuous-current system would be 
about $2,000,000, and that that of the three-phase system would 
be $2,032,000, a difference in favor of the direct-current system 
of 1.6 per cent. These costs include those of the generating 
equipment, the line and the substation apparatus. 

It is interesting to point out that although the costs for thie 
two systems are so nearly the same, there is a considerable dif- 
ference in the various items. For example, the operating ma- 
chinery for the direct-current system was put down at $1,400,000, 
while the line is charged at $600,000. For the alternating sys- 
tem the machinery was estimated to cost $750,000, while the 
line, including the lightning arresters and similar auxiliary ap- 
pliances, was charged at $1,242,000. The calculated cost for 
the substation machinery alone for the Thury system war 
$720,000, while that of the transformers for the three-phase 
system was not over $178,000. The three-phase line was t° 
consist of three wires, each having a cross-section of 240 square 
millimetres (480,000 circular mils), and the direct-current line 
was to consist of four wires, two for each side, each having 140 
square millimetres (280,000 circular mils) cross-section. 

One feature which had great weight in deciding in favor of 
the three-phase system was that the plans for the Thury system 
called for 104 commutators in series, and thus, while this sys 
tem undoubtedly gains in simplicity so far as the line an 
switchboard apparatus is concerned, it loses more than it gain: 
when this feature is borne in mind. The advantages claime 
for the direct-current system are economy in line constructio! 
and simplicity in regulation. While it may be a simpler matte 
to control and maintain constant the current at the generatin 
station than to maintain constant potentials at various poini 
a hundred miles or so away, this large number of commutato! 
in series certainly forms a weak point in the system which woul 
probably not infrequently give rise to troubles, not only upsettin 
the regulation but interrupting the service. In this particulé 
instance the economies in the line barely offset the increas 
expense of substation apparatus. If the transmission line we 
longer, the advantage of the direct-current line would be mo 


pronounced ; but reliability is equally as important as econom 
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and the direct-current system labors under the disadvantage that 
it has been tried in but few instances. It is true that a systern 
of this kind has recently been put in service in southern France, 
but this makes only the second or third system of any import- 
ance, and as against this may be mentioned the large number of 
three-phase systems both in this country and in Europe. The 
Thury system was under consideration for the proposed Victoria 
Falls transmission in South Africa, where the great distance over 
which the power has to be carried makes the cost of the line a 
controlling factor; but as yet no definite plans for this under- 
taking have been given out. Signor Motta’s comparison is of 
much interest, and there seems to be no question that his decision 
is correct, but one can not assert from this that the three-phase 
system will be the better under all conditions, although from 
present knowledge it must be admitted that it is looked upon 
far the more favorably. 


ACTION OF ELECTRICAL OSCILLATIONS ON 
MAGNETIZED BODIES. 

About four years ago Mr. William Marconi announced the 

invention of a new type of indicator for electrical oscillations. 

It had been found that the oscillating currents set up by the elec- 


THE 


trical waves produced a decrease in the magnetization of a 
magnetized piece of iron, and this decrease in magnetization 
could be utilized by means of a secondary current thereby set 
up to detect the waves. In other words, it offered a method 
of constructing a wireless telegraph receiver. The explanation 
of this action which is usually given is that the oscillations 
affect the iron in much the same way as any vibration; that thev 
annul or decrease the hysteresis effect and allow the iron to 
approach a condition more nearly normal or that in which there 
will be no hysteresis loss. This matter has been investigated 
by Dr. W. H. Eccles, who discusses it in a recent paper before 
the Physical Society, of London, and who comes to the interest- 
ing conclusion that this explanation is incorrect. 

The means of carrying out the work consists in brief in 
magnetizing two similar bundles of iron wire by two similar 
magnetizing coils, both coils being connected in series and both 
coils and bundles being placed so that each neutralizes the 
effect of the other on a magnetometer interposed between them. 
Around one of these bundles of wire was placed the coil through 
The method of ex- 
perimenting consisted in carrying the bundles of wire through 


magnetic cycles until a stable condition was reached. Then 


which the electrical oscillations were sent. 


an oscillation was set up in the special coil, and the effect upon 
the magnetization of the iron was noticed by reading the change 
in the magnetometer deflection. The latter instrument was set 
up so as to be exceedingly sensitive. Readings were taken for 
various points on hysteresis loops corresponding to various 
maximum intensities of magnetization. The oscillation was 
provided by the discharge of a static machine, and it made no 
difference which pole of this machine was connected to the 
oscillation coil. It was found that, under similar conditions, 
similar deflections of the magnetometer could be secured, thus 


indicating a satisfactory arrangement of the apparatus; and 
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that the effect of the oscillation varied according to the degree 
of magnetization, it being a maximum when the magnetic con- 
dition of the iron was that represented by the point of inflection 
of the hysteresis curve. | 

But the most interesting result of the investigation was that 
the oscillation has the same effect whether on the up or down 
side of the hysteresis loop—that is to say, in both cases the 
magnetization of the iron was decreased, while, as is well known, 
jarring the iron on the up curve would increase its magnetiza- 
tion. The oscillation, therefore, would seem to have an action 
What it is is not 
known, though the author suggests that there may be intrinsic 


different from the annulling of hysteresis. 


forces in the magnetized material tending to drag it into a 
more stable condition, which is not that defined as the normal 
curve of magnetization. He believes that the oscillations 
actually do work on the iron, thus being absorbed in hysteresis 
losses, and hints at certain other results which support this 
conclusion, but does not give them. The experiment, however, 
is exceedingly interesting, as it shows that in one case the 
oscillating current produces an effect in the same direction as 
the magnetizing force; while, in the other, it is opposed to it. 

THE ELECTRIC ARC DESTRUCTIVELY APPLIED. 

The use of the electric arc for constructive purposes, as in 
welding, tempering and other such uses, is more or less familiar. 
It has been adopted in a large number of industries. The use 
in the opposite sense, for destructive purposes, is new, and the 
suggestion made by Mr. R. A. Frickey in a recent issue of the 
Journal of Electricity, Power and Gas is interesting because it 
involves this idea. Some time ago an experiment was made 
with the electric are for cutting metals, but nothing has since 
been heard of this plan, probably because it was found expen- 
sive as compared with mechanical cutting and because of the 
character of the surface left by the are. ! 

But these factors are minor ones in the application as pro- 
posed by Mr. Frickey, which is the use of the arc for clearing 
away the tangled mass of steel in the building ruins of San 
Francisco. This city, fortunately, is amply supplied with 
electric power, and in its rebuilding time-saving devices will be 
of the greatest value. But, preparatory to erecting new build- 
ings, the ruins of the old must be cleared away, and ‘the task 
of slowly sawing by hand one’s way through a distorted tangle 
of steel beams must be discouraging and irritatingly slow. 
To get around this trouble it is suggested that the electric arc 
be employed for cutting up the metal, and with this idea in view 
Mr. Frickey has made a number of experiments to determine the 
rate at which beams might be cut up. He found that in fifteen 
or twenty minutes he could cut through a large I-beam, which if 
sawed by hand, would require several hours. Moreover, since the 
arc can be applied in any direction, beams may be cut by means 
of it which it would be very difficult to get at in the ordinary way. 
Since the character of the cut made is of no importance, and the 
cost of the operation is of small moment compared with its 


rapidity, the suggestion is well worthy of an extended trial. 
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THE ROTATING MAGNETIC FIELD. 


BY R. E. HELLMUND. 


The nature of the rotating magnetic 
field, its distribution over the pole faces, its 
speed of rotation, etc., have been matters 
of discussion since its discovery by 
Ferraris. All publications known to the 
writer, however, although in many cases 
extremely valuable, are incorrect or mis- 
leading in some way or other. 

He has, therefore, endeavored to give 
in the following a correct discussion of 
these phenomena. 

In considering the rotating field, it is 
necessary to make a sharp distinction be- 
tween the time distribution of the various 
fields and the space distribution of the 
field over the pole faces of the motor or 
apparatus. If we consider the flux pass- 
ing through any part of the motor as a 
function of time, we deal with the “time 
distribution of the flux.” If we consider, 
however, the densities on different parts 
of the pole face at a certain moment, we 
deal with the space distribution of the 
field over the pole faces. Most authors 
in determining the space distribution over 
the pole faces assume sinusoidal currents 


eel pal a 
mise aent 


Fre. 1.—DıraarRa{Įm or THREE-PHAase WINDING. 


to flow in the primary windings, and then 
figure the resulting magnetizing effect of 
all the windings upon a certain part of the 
pole. They find therefrom the flux densi- 
ties at various parts of the pole face. After 
having determined the space distribution 
and the total value of the flux for different 
instants of time, and from these the aver- 
ago value of the magnetic field, they as- 
sume this average field to rotate with 
uniform speed and thus determine the 
electromotive forces induced .thereby in 
the conductors of the machine. 

This way of proceeding is objection- 
able for various reasons. First of all, it 
is not logical to start from the currents 
flowing, because in practice not the cur- 
rents but the impressed electromotive 
forces are given, and the currents flowing 
are, in their value and character, only a 
consequence therefrom. Moreover, the 
above method gives incorrect results for 
the induced electromotive forces, since, as 
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will be shown later on, the magnetic field 
does not rotate with uniform speed. 

In order to obtain a true and exact pic- 
ture of the nature of the rotating field, 
it is logical and advisable to follow up all 
phenomena in such sequence as they follow 
in actual practice. As mentioned before, 
the impressed electromotive force of a 
motor is given, and therefore the natural 
way of proceeding in outlining the theory 
is as follows: 

A state of equilibrium is possible only 
if the counter-electromotive force of the 
motor is equal and opposite in value to 
and of the same wave-shape as the im- 
pressed electromotive force. Therefore, 
the electromotive force to be induced in 
the motor follows directly from the im- 
pressed electromotve force. Since for in- 
ducing a certain electromotive force a cer- 
tain field is necessary, the field, in inten- 
sity and character, may be derived from 
the counter-electromotive force to be in- 
duced and, finally, the current values 
which are necessary to induce the field 
may be found. This way of proceeding 
has been partly used of late in some pub- 
lications. The greater number of them 
neglect, however, the very important ef- 
fect which the currents flowing in the 
secondary circuits have upon the field dis- 
tribution. A very valuable treatment of 
the phenomena has been given in the 
Sibley Journal of Mechanical Engineer- 
ing, by A. S. McAllister, which calls 
attention to the influence of the secondary 
currents. The conclusions derived in 
this publication are, however, not quite 
exact. ` 

In the following discussion, a three- 
phase motor, with one slot per pole per 
phase in both members, will be considered 
in detail: 

In Fig. 1 the lines M, N represent the 
air-gap; A,, B, and C, are the three 
primary windings; A,, B, and C, are the 
secondary windings. If we consider the 
current in each slot to be concentrated 
into a mathematical point in the figure, 
and the air-gap to be perfectly uniform, 
we may assume, according to the laws 
of magnetic induction, that the flux den- 
sity in the air-gap between two current 
points, no matter whether said current 
points are placed on the primary or sec- 
ondary member, is uniform. 

Let tofel flux between the current 
points 3 and 10 be u, that between 10 
and 4 be v, etc., as indicated in Fig. 1. 
Then it may be easily shown that the flux 
of equal areas, which are shifted 180 de- 
grees from each other, must be equal and 
opposite in value, and are so assumed in 
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Fig. 1. The following equations may now 
be written (see Fig. 1): 
utv=a;u+t+2e2—-b5;474+Z4= Cc. 
Ztu=gv+uwu=—hstr+y=—k. 
If potentials of sinusoidal wave shape 
and 120 degrees phase displacement are 
impressed upon the primary coils A,, B, 
and C, the counter-electromotive forces 
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Figs. 2-8.—SHOWING SPACE DISTRIBUTION OF 
MAGNETIC FIELD. 


induced in these coils must be also sinu- 
soidal and of 120 degrees phase displace- 
ment. 
Let the induced potentials be: 
in A,; E, = sina 
in B,, E, = sin (a + 120) 
in C,, E, = sin (a + 240) 
where a is a function of the time. 
From these it follows at once that the 
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flux surrounded by 
must be: 


each primary coil 


for coil A,, ¢, = ee = (OS a 
da 
for coil B,, $, = ne = cos (a + 120) 
na 
EM dk, . 
for coil C. ¢, = | Ja Z CO8 (a + 240) 
qa 


From the figure it follows: 

¢,=at+b+e=—cos a 

gd. = € — a — b = cos (a + 120) 

$, = b — ce + a = cos (a + 240) 

Solving, we have: 
a= cos a + cos (a + 240) 

b = — cos (a + 120) — cos (a + 240) 
= COS a 
C = COS a + COS (a + 120) 

These equations must be true no malt- 
ter whether there are currents flowing in 
the secondary or not. 

Consider first the condition with the 
secondary cireuits open. 


L 


No currents are 
flowing in the secondary, and the current 
points 7, 8, 9, 10, 11 and 12 may be con- 
sidered as not existing. Then the flux 
a is uniformly distributed between the 
points 3 and 4, the flux b is uniformly 
distributed between the points 4 and 5, 
ete. Therefore the density per space de- 
gree will be— 


between 3 and 4 D, = n [cos a +- 
wœ l 
cos (a + 240)] 


between 4 and 5 D = COs a 


60 


~ “. . ] 
between 5 and 6 D, = a [cos a + 
) 


cos (a + 120)], ete. 
From these equations we may find the 
space distribution of the field for different 
values of a as shown in Figs. 2—8. We 
also mav easily find the values of the total 
Hux æ for different values of a. 

As will be seen from the figures, the 
field moves along the air-gap in the in- 
dicated direction, but its space distribu- 
tion is not sinusoidal. The fact that the 
induced counter-electromotive force in the 
primary coils must, in spite of this, be 
sinusoidal, as shown in the previous con- 
siderations, is due to three phenomena 
which combine with the rotation of the 
field. 

1. The resultant field does not rotate 
with uniform speed. If we consider as 
centre line of the field that line which has 
an equal number of lines at each side, we 
find that its distance H from the current 
point 3 is as given in the figures. As will 
be seen, the centre line travels from the 
position in Fig. 2 to that in Fig. 5, thirty 
space degrees, during thirty time degrees, 
but the speed of the centre during this 
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time interval is not.untform. The aver- 


age speed during the time interval a = 0. 


90 — 80.5 = 9.5, 
during the time interval a = 10 toa = 
20, we have o = 80.5 — 70.5 = 10 and 
during the time interval a = 20 to a = 
30, we have o = 70.5 — 60 = 10.5. This 
proves the statement made above that the 
speed of the field centre varies during the 
time interval thirty degrees. 

2. The various parts of the field travel 
at different speeds. While in Fig. 2 
the total field is distributed over three 
teeth, in Fig. 5 it is distributed over only 
two teeth, showing that although the cen- 
tre of the field has travelled through 
thirty space degrees during thirty time 
degrees while changing from Fig. 2 to 
ig. 5, the portion of the flux ahcad of the 
centre must have travelled with a lower 
average speed, since in Fig. 5 it is not 
thirty degrees ahead of its position in Fig. 
2. Correspondingly, the portion behind 
the field centre must have travelled with 
an average speed greater than that of the 
centre. If, however, we compare Figs. 2 
and 8, we see that the fields of these two 
figures are equal in all parts but are shifted 
sixty space degrees. This means that 
the speeds of the various portions of the 
field differ from each other and vary dur- 
ing a time interval of sixty degrees. 

3. The total number of magnetic lines 
varies during the time interval of sixty 
degrees. As will be seen, the total field 
is two in Fig. 2, 1.97 in Fig. 3, 1.88 in 
Fig. 4, etc., and is again two in Fig. 8. 

The average value of the total number 
of lines is 1.905. If a sinusoidal field of 
a strength equal to this field is assumed to 
rotate with uniform speed, the induced 
electromotive force would be proportional 
Š 1.905 

9 


w 


toa = 10 is o = 


| = .9525, while in reality, as fol- 


lows from the previous considerations, the 
electromotive force is proportional to 1, 
i. e.—5 per cent larger. It is, therefore, 
not permissible to assume a sinusoidal 
field equal to the average value of the truc 
field. In the case under consideration, for 
instance, if an equivalent sinusoidal field 
of uniform speed be introduced for the 
actual field, its strength must be as- 
sumed equal to the maximum value, which 
the field assumes in Figs. 2 and 8. 

If, therefore, we consider any problem 
involving the theory of a rotating field and 
an open secondary, we must bear in mind 
the following facts: 

(a) A field of irregular space distribu- 
tion rotates. i 

(b) The space distribution of this 
field is determined by the distribution of 
the windings, the character of the pole- 
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pieces and the wave-shape of the im- 
pressed electromotive foree. 

(c) If sinusoidal electromotive forces 
are impressed, and a uniform air-gap be 
assumed, the centre of the field travels 
with a periodically changing speed; the 
various portions of the field travel with 
speeds which are different from each other 
and change also periodically with the 
time, and the tofal strength of the field 
changes periodically with the time. 

(d) The resulting effect of the rotation 
of the irregular field and the phenomena 
under (c) is that sinusoidal electromotive 
forces are induced in the primary wind- 
ings. , M 

(e) Therefore, it is for certain studies 
permissible to assume a sinusoidal space 
distribution of the field and a constant 
speed of rotation. 

(/) The strength of this imaginary 
sinusoidal field may be determined for full 
pitch windings from the maximum num- 
her of lines which must pass through a 
certain coil in order to induce the neces- 
sary counter-electromotive force. If coils 
which are shifted in space with respect to 
cach other are connected in series, this 
phase displacement must, of course, be 
taken into account when determining the 
electromotive force of the single coil. 

The determination of the currents 
which are necessary to flow in order to 
induce a field of the previously described 
character is very simple in our case. A 
glance at Fig. 1 shows that the flux b is 
induced by coil A, only. If the magnetic 
reluctance of the flux be assumed to be 
constant, the current in A, must therefore 
be proportional to the flux b. We find, 
therefore— 

ILa = b = cos a. 
and similarly— 
IL» = cos (a + 120). 
Ic = cos (a + 240). 

In practice, the reluctanecs of the motor 
are not quite constant, and therefore the 
current waves are not. quite sinusoidal, but 
somewhat more pointed. 

Consider now the phenomena of the 
rotating field with closed secondary cir- 
cuits. If a field of constant strength and 
distribution rotate with uniform speed. 
and the secondary circuit rotate in syn- 
chronism with the field, there would be 
no electromotive force induced in the sce- 
ondary circuits and no currents would 
flow in them. In this case the secondary 
circuits would, of course, have no influ- 
ence whatever upon the field. 

We have seen, however, that the field 
induced by the primary, member rotates 
with irregular speed and varies also in 
strength. If, therefore, the secondary 


circuit rotates with uniform speed equal 
to the average speed of the field, there will 
necessarily be electromotive forces in- 
duced in the secondary circuits on account 
of the varying field speed and the varying 
field strength, these electromotive forces 
being dependent upon the difference be- 
tween the uniform secondary speed and 
the speed of the field, and upon the rate 
of change of the field strength. These 
electromotive forces will, of course, set up 
currents in the secondary circuit as soon 
as the latter are closed, and these currents 
will have a magnetizing effect upon the 
field, which combines with the magnetiz- 
ing effect of the primary. 

Now we know that the currents in any 
short-circuited winding having no ohmic 
resistance will always adjust themselves 
so that the field passing through the wind- 
ing will be kept constant. Since the sec- 
ondary resistance of induction motors is 
always very low, we may assume that the 
fields passing through any of the second- 
ary windings will be constant. If this be 
true, it may easily be shown that the total 
field of each secondary tooth must be also 
constant in the case under consideration. 
We know, therefore, that in our particular 
case the fluxes g, h and k must be con- 
stant values. We know, moreover, from 
our previous considerations the values 
which the fluxes a, b and c must assume 
in order to induce a sinusoidal electro- 
motive force. Since, moreover, we as- 
sumed in our case an equal number of 
slots for the primary and secondary mem- 
bers, we know that there must be, if the 
secondary rotate, a time point ¢ at which 
points 3 and 9 and 4 and 10 coincide re- 
spectively. At this instant the flux g must 
be equal to the flux a and we have 

g = a = cos a + cos (a + 240), 
and since g is constant, cos a + cos (a + 
240) is its constant value. Similarly, the 
constant values for h and k may be found 
to be: 

h = b = cos a 
k = c = cos a-+ cos (a + 120) 
From Fig. 1 follows: 


g = u — z 
a = u +v 
h=>v-+4+w 
b=wts 
k =zrz+4+y 
c= y+ 


From these equations we find: 

u = W (a—h+b—k+ce+g) 
v = W% (h —b + k— c + a—g) 
w= 1% (b—ktoth—a+g) 
r= (k — c — g +a—h+4+b) 
y=% (c 4 9—ath—b+k) 
z = W% (—g-+a—h+b6—k-+ 0) 

\ 
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From this it is possible to find, as was 
done above for the open-circuit secondary, 
the density per degree, if we know the 
angles between the various current points. 
Since the secondary is moving, the angles 
between the points 3 and 9 and 3 and 10, 
ete., will of course be constantly chang- 
ing. We know, however, that the total 
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Fias. 9-15.—FIELD DISTRIBUTIONS WITH 
CLOSED SECONDARY. 


angle between two stator current points 
or two rotor current points is always 
sixty degrees. If, therefore, we know the 
angle B between 9 and 3, we also know the 
angle between 3 and 10 to ‘be 60 — £ 
(see Fig. 1). 

If we consider now the angle of two 
pole faces respectively of one pole pair to 
be 360 degrees, and assume the rotor to 
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rotate with synchronous speed, we know 
that the time angle £ is necessary to move 
the rotating member by the angle 8 for- 
ward. If now, as assumed before, the 
primary and secondary current points 
coincide at the time t, t.e., if the angle 
B = 0 at the time point t, the angle £ 
will be at any other time, a, as follows: 
a—t=8 
because we must have at the time a = t 
t—_t=—B=0 

We sce now, from Fig. 1, that the den- 

sities per degree are as shown below: 


1 
D, s a 


1 
Du = og “T nati" 
ete. 

The value of t is more or less a matter 
of chance, and may be anything. There- 
fore the densities Du, Dv, etc., may assume 
a great many values. 

For a certain value of t, however, the 
densities, and therefore the character of 
the rotating field, are positively deter- 
mined. 

In Figs. 9 to 15 the field distribution is 
given for t = 0, and a = 0 to a = 60°. 
As will be seen, the field distribution is, 
with closed secondary, totally different 
from the field distribution with open sec- 
ondary, as shown in Figs. 2 to 8; with the 
exception of Figs. 2 and 9 and 8 and 15, 
which are equal respectively. 

As will be noticed, the field for the 
closed secondary case is still irregular and 
has a step form. It may also be shown 
that the speed of the middle line of the 
field, as well as the speed of the different 
parts, is, as before, not uniform. It will 
be seen, however, that for those values of 
a for which the secondary reaction has 
changed the field, the new field shape is 
much more of an approach to the sine 
wave, Which is shown in dotted lines in 
some of the figures for comparison, than 
it was when associated with an open sec- 
ondary. 

It will be also noticed that the total 
field is now, for all values, equal to the 
equivalent sine field, and the maximum 
densities come much nearer to the maxi- 
mum densities reached by the sine field. 

These latter facts will also be noticed 
if the field distribution is determined for 
other values of t. For each value of t, 
however, there will be some values of a 
for which the primary and secondary cur- 
rent points coincide, and for these values 
the field distribution will not be changed, 
at least not in the case under considera- 
tion, by the secondary reaction. If we 
assume, for instance, t == — 30, we find 
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for a = 0 the field distribution shown in 
Fig. 16, and that for a = 30 in Fig. 17. 
This last figure shows that there are also, 
with the closed secondary, cases possible in 
which the total field is smaller than the 
equivalent sine field, and in which the 
maximum density is considerably smaller 
than that of the equivalent sine field. 

We may conclude, therefore, that with 
a closed secondary, the rotating field 
changes also in value and speed as brought 
out in detail for the motor with an open 
secondary, but the secondary reaction 
strongly tends to change the field into a 
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Fıas. 16 AND 17.--SPACE DISTRIBUTION OF 
FIELD. 


sinusoidal field of uniform strength and 
uniform speed. In motors with more than 
one slot per pole per phase, the changing 
of the field on account of the secondary 
reaction toward a sinusoidal field is much 
more emphasized than in the case under 
consideration, and therefore we may, in 
practice, in almost all cases start with 
the assumption of a sinusoidal field of uni- 
form strength and speed, although it is, 
for the explanation of some phenomena, 
necessary to consider the actual facts, as 


has been done above. 
ae 


New Lamps and New 
Opportunities. 


F. W. Willcox, in his paper on “New 
Lamps and New Opportunities,” read be- 
fore the Put-in-Bay convention of the 
Ohio Electric Light Association, strongly 
endorsea active work by the central sta- 
tions in pushing the newer units. He 
refers to the policy that the gas 
companies maintained for a long period 
in reluctantly putting out the Welsbach 
mantles, which have now become their 
only salvation. After speaking generally 
of the advantages of a liberal attitude on 
the part of public service companies to 
patrons, he proceeds to outline a method 
by which to introduce the new high-effi- 
ciency lamps, in the course of which he in- 
cidentally refers to the new system of ra- 
tings as superior to the old method in use, 
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as allowing even-watt ratings instead of 
fractional ones, and as ensuring a more 
uniform appearance and a more uniform 
performance of individual lamps by reason 
of the even degree of incandescence or effi- 
ciency at which a filament so rated wii: 
burn. It also permits central stations 
to gradually advance their standard of 
efficiency from time to time to meet chang- 
ing conditions. Attention is called to the 
voltage markings arranged in a vertical 
column in steps of two volts apart. These 
voltages are known aé the “top,” “middle” 
and “bottom,” or first, second and third 
voltages. Central stations now using 3.1- 
watts-per-candle lamps would naturally 
adopt the new lamps at full efficiency 
(top voltage) and thus keep their watt 
consumption per lamp unchanged. While 
the total cost of lamp renewals would be 
increased somewhat on this basis, the 
added charge is a small one to pay for the 
ability to give consumers twenty-five per 
cent more light for the same revenue. 
Central stations now using 3.5 watts-per- 
candle lamps could opportunely adopt the 
new lamp in the middle or second voltage. 
This would share the improvement with 
the consumer, giving twelve per cent more 


light with fifteen per cent less wattage. 


The total cost of lamp renewals, which are 
very low for the present 3.5-watts-per- 
candle lamps—only about one-third cent 
per kilowatt-hour, would be only slightly 
increased, and there is hardly any light- 
ing company that could not profitably 
afford to make the change to at least this 
intermediate efficiency of the new lamps. 
Its useful life, 750 hours (with average 
life materially longer), is commercially 
sufficient, as it is equal to that formerly 
given by 3.5-watts-per-candle lamps. The 
life of 3.5-watts-per-candle lamps is at 
present too long for the most economic 
service and could with advantage be short- 
ened to correspond with that given by the 
new Gem lamp in middle voltage. The 
writer advocates the policy of free lamp 
renewals as desirable, and in this connec- 
tion refers to the 1906 National Electric 
Light Association Question Box on this 
point, pages 250 to 260. The answers to 
a number of questions on lamp supply and 
renewal policy show overwhelming testi- 
mony in favor of free and liberal renewals. 
Indeed, says the writer, practice goes 
much further, in many instances giving 
free signs to burn the lamps in; a policy 
which experience has shown pays hand- 
somely. With the advent of the new 
Gem lamp the importance of central 
station direction and control of lamps 1s 
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greater than ever. Full and complete con- 
trol is only obtained with free renewals, 
and the adoption of a free-renewal policy 
where not already in vogue could there- 
fore most opportunely be made with the 
introduction of the new Gem lamp. 
Companies now giving free renewals 
should do likewise with the new lamp; 
and those now charging for lamps should 
supply this new lamp without any increase 
of price. Unless the policy for the new 
lamp be at least as liberal as that for the 
present lamps, the introduction and 
general use of the new lamps is apt to be 
retarded. The writer gives interesting 
data in tabulated form with reference to 
the tantalum lamp units in comparison 
with the ordinary carbon filament and the 
Gem, and touches on reflectors, with 
especial reference to the pew bowl holo- 
phanes. In conclusion, the writer says 
that the liberal policy he recommends em- 
braces the following points: 

1. To secure free renewals and promote 
a more liberal use of lamps. 

2. To furnish suitable and efficiently 
designed reflectors to consumers on as 
liberal terms as possible. 

3. To undertake illuminating engineer- 
ing work on all lighting installations both 
old and new, to the end of aiding con- 
sumers to secure the most efficient illu- 
minations. 

4. To eliminate as far as possible all 
the worthless reflectors and replace them 
with efficient types, and to generally im- 
prove conditions of lighting service in 
every way possible. 

Since the introduction of the Welsbach 
lamp there has been quite an overhauling 
of lamps, fixtures and shades for gas 
lamps to the great improvement of gas 
lighting service, and large amounts of 
money have been spent by consumers for 
the new devices. Electric lighting in- 
stallations must undergo a similar over- 
hauling to improve lighting results and 
enable the electric light to withstand the 
improved conditions of gas competition. 
The introduction of higher-efficiency in- 
candescent lamps is the logical time to 
make this overhauling and to induce cus- 
tomers to discard their old lamps and fix- 
tures for new ones, to also displace their 
old reflectors with new and improved ones. 
What has been done and ia being done in 
the gas way can be done in the electric 
business if only central station companies 
will see the handwriting on the wall, and 
reap the full advantages of the new lamps 
and the new opportunities. 
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The Truckee River General Electric Company. 
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HE Truckee River General Elec- 
tric Company was organized 
in the fall of 1899, for the 
purpose of supplying power to the 


famous Comstock mines, at Virginia City, 
Nev. These mines had long been partially 
idle, due to the inability to successfully 


handle the water in the lower levels, and 


the working out of the upper levels. The 
electric power was expected to make the 
draining of the lower levels possible, as 
well as to cheapen operation in every way, 
as steam power was very expensive. The 
company was organized with Mortimer 
Fleishhacker as president and Herbert 
Fleishhacker secretary, with the firm of 
Hunt, Merideth & Cory, consulting and 
constructing engineers. 

The original plant was constructed at 
Floriston, Cal., on the Truckee river, 
thirty-three miles from Virginia City. 

The dam is constructed of twelve by 
twelve-inch timbers, drift bolted together. 
filled with rocks, and sheeted with doubic 
two-inch planking, the headgates and bulk- 
heads being of similar construction. 

The flume, about two miles in length. 
is built entirely of mountain pine, and 
was originally ten feet by six feet six 
inches. It has since been raised to eight 
feet six inches in depth. It has a grade 
of six inches per 1,000 feet, and carries 
about 300 cubic feet per second. Consid- 
erable trouble was experienced with ice 
in this flume, and various screens and 
methods were tried, to overcome it. The 
present method has been in use about three 
vears, and has proven very satisfactory. 
The screen is made of flat iron, one and 
one-quarter inches by one-quarter inch 
spaced one inch apart, and is made in 
sections, hinged at the upper end, and 
with a chain on the Jower end so that it 
may be raised. This screen is placed diag- 
onally in the flume, the flume having been 
widened for this purpose. It is placed di- 
rectly at the penstock, and the entire 
screen and penstock is housed in, so that it 
is protected from storms, and so that men 
can work in the coldest weather. 

A steam boiler is also installed, and 
steam jets used, to keep the gates and 
screen from freezing solid. During very 
cold weather the screens are raised, allcw- 
ing the water to flow under them, while 
the screens and a boom keep out all sur- 
face ice, which passes over a spillway. 
From the penstock, two six-foot wood 
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1! Part of a forthcoming volume on “H droelectric 
Plants of the United States. Canada and Mexico. ` by 
A. W. Clapp. 


stave-pipes lead to the power-house, where 
a head of eighty-five feet is obtained. 
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The wheels are governed by Lombard 
tvpe “B” governors. 


Some trouble was 


TEMPORARY BRIDGE FOR TRANSFERRING LUMBER ACROss RIVER, DURING CONSTRUCTION, 
TRUCKEE RIVER GENERAL ELECTRIC COMPANY. 


The power-house contains two sets af 
McCormick twin, horizontal wheels, di- 


first experienced with these, owing to the 
oil used, which rusted all the steel and 


ExcavaTina Ditch, TRUCKEE RIVER GENERAL ELECTRIC COMPANY. 


rect-connected by flexible leather links to 
two 750-kilowatt, three-phase, 500-volrt, 
sixty-cycle, Westinghouse generators. 


iron parts, and also due to oil pum} 
With the oil now furnished with these ae 
ernors, and the improved pumps, t 
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have given excellent satisfaction. The 
wheels were originally installed with an 
eighteen-inch relief valve, which was con- 
nected with the gate rigging, so that it 
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rapidly cut and wore loose and have beea 
replaced with solid bronze runners, which 
have worn very well. 

Two Westinghouse twenty-two and one- 
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worked in unison with the gates. Owing 
to waste of water and trouble with ice. 


this did not prove satisfactory and it has 


half-kilowatt exciters were originally d:- 
rect-connected to McCormick horizontal 
turbines, but owing to the exceedingly 


Diren, TRUCKEE RIVER GENERAL ELECTRIC COMPANY. 


been abandoned. The original runners in 
these whecls were cast iron or steel, with 
the buckets cast into a separate rim. These 


small openings between the guide vanes, 


thev easily clogged, especially with ice. 


One of these units was therefore belted 
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to an induction motor, and the induction 
motor belted to a Risdon water wheel, the 
belting being necessary to get proper speed. 
This set is entirely self-governing, and the 
only difficulty found was under a very 
heavy short-circuit, when plant was slowed 
down, the belts would be thrown off. An 
overload and underload circuit-breaker, in- 
stalled in the induction-motor circuit. 
overcame this by cutting out the motor and 
allowing the water wheel to carry the ex- 
citer alone for the time. 

An electric signaling apparatus shows 
the height of the water in the penstock, 
and at the head of the flume. That at 
the head of the flume is merely a resist- 
ance that is cut in and out by a float. 
and which varies the current through an 
ammeter on the switchboard. That in the 
penstock is a number of colored lights, 
placed on top of the switchboard, which 
light and extinguish one after the other. 

The generators deliver current at 500 
volts to two sets of 300-kilowatt West- 
inghouse air-cooled transformers, which 
step the voltage up to 22,000 for the line. 
The transformers are delta connected on 
low-tension, and star connected with ncu- 
tral grounded, on the high-tension side. 
The high-tension side passes through twe 
sets of D. T. Masson Taylor switches 
which are only used for changing circuits, 
however, and never opened under load. 
From the power-house a single-pole line 
is run to Virginia City, thirty-three miles 
distant, carrying two circuits of No. 4 
bare copper wire, strung on Locke seven- 
inch glass insulators. A line also extends 
two miles to the Floriston Pulp and Paper 
Company. A branch line leaves the main 
line about half way to Virginia City, and 
delivers power, a distance of six miles, to 
Reno. 

The plant has been in operation for 
five years, and during the past two years 
has been delivering its full capacity of 
about 2,200 horse-power almost continu- 
ously, one machine being shut down every 
Sunday for cleaning and repairs. | 

The success met with on the Comstock 
under the direction of Leon M. Hall, in 
both handling water on the lower levels, 
and in hoisting and general work, de- 
cided the mines there to instal] further 
pumping plants. Mr. Hall has accord- 
ingly designed a plant, consisting of du- 
plicate units, handled by two 800-horse- 
power induction motors. To supply the 
power for these, and also for the constantly 
increasing general business, the Truckee 
river company decided to install an addi- 
tional plant. The Fleish plant is lo- 
cated on the Truckee river, five miles 
nearer Virginia City than the old 
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plant. The water is diverted by a 
rock-filled crib dam, and carried through 
9,000 feet of flume and 3,000 feet of ditch, 
to a point where 125 feet head is ob- 


ELECTRICAL REVIEW 


stock to the power-house, where a 3,000- 
horse-power Victor, spiral-flume turbine 
will be direct-connected to one 2,000-kilo- 
watt, 2,200-volt, Westinghouse generator. 


FLUME LINE AND SPILLWAY, MARMOL PLANT, 


tained. The flume is ten feet by six feet 
six inches inside, has a grade of six inches 
per 1,000 feet, and is designed to carry 
about 275 cubic feet per second. The 
planking is tongue and grooved Oregon 
pine, surfaced, which leaves a very smooth 
interior. The ditch is twelve feet wide on 
the bottom, sides slope one to one, and 
will carry six feet of water with the grade 
same as flume. The flume timbers are of 
mountain pine, bents eight feet apart, with 
four posts ten by ten inches, four stringers 
eight by fourteen inches, yokes two feet 
eight-inch centres, of six by eight inch. 
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The wheel is fitted with two Lombard re- 
lief valves, and controlled by a Lombard 
type “N” governor. Only one exciter is 
being installed at present, it being belted 
to generator, while provision for another, 
with independent drive, is being made. 
The switchboard contains a Tirrill regu- 
lator, main switch, exciter switch, one 
ammeter, one voltmeter, one power-factor 
meter, one frequency meter, one synchro- 
scope, one General Electric curve-drawing 
wattmeter, and rheostats. One marble 
panel also contains all lighting and sig- 
naling circuits. Two water signals, one 
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with six by six-inch caps. The screen is 
~imilar to the one in the old plant, and is 
placed at the penstock. One steel pipe line, 
eight feet diameter, leads from the pen- 


at the head of the flume and one at the 
penstock, will be installed, which will vary 
current through ammeters by means of 
movable cores in choke coils. The cores 
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will be operated by twelve-inch copper ball 
floats and bicycle wheels. The power-house 
is of granite, and all wiring is carried in 
tiling under the floor, and to a separate 
stone transformer house, where four 750- 
kilowatt transformers and Westinghouse 
lightning arresters are placed. Immc- 
diately outside the transformer house are 
located nine three-pole, 23,000-volt, air- 
break, horn-type switches. Through these 
switches pass the two old lines and the 
new line, so that any combination of lines 
and generators can be handled. A second 
pole line is constructed to Virginia City, 
using thirty-five feet, eight-inch top, cedar 
poles, spaced 200 feet regularly, with long, 
spans and double construction over can- 
yons, with one circuit of No. 00 stranded 
aluminum, six-foot centres, carried on one 
and three-quarter-inch pins and Locke 
seven-inch glass insulators. 


The lines leading from the Truckee 
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River Company’s plants consist of two 
high-tension three-phase copper lines, 
carried on the same pole, from Farad to 
Virginia City, with a branch leading to 
Reno and Sparks, Nev. At Fleish, Nev., 
a third line of aluminum wire joins the 
two mentioned above and parallels it to 
Virginia City. Sets of nine high-tension 
switches are located at both Farad and 
Virginia City, making it possible to run 
with almost any imaginable combination. 
This arrangement makes a shutdown 
from failure of the lines almost an im- 
possibility, as it is hardly likely that all 
three lines will fail at the same time. 
From the main Farad-Fleish-Virginia 
City line a number of single branch lines 
are run to supply the neighboring towns, 
mines and larger ranches. The copper 
lines are of No. 4 wire, the six wires being 
arranged in the form of two thirty-six- 
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inch equilateral triangles, one on each 
side of the pole. The pins are of eucalyp- 
tus wood boiled in oil, upon which are 
mounted seven-inch Locke glass insu- 
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feet long, and two of these are respectively 
986 and 1,105 feet in length. The 
method of bracing and supporting is 
shown in the accompanying illustrations. 


SWITCHBOARD, VIRGINIA CITY SUBSTATION, TRUCKEE RIVER GENERAL ELECTRIC COMPANY. 


lators. Spans are about 125 feet. The 
aluminum line is of No. 00 seven-strand 
wire supported on pins and insulators of 
the same character as in the copper lines. 
The cross-arms are of five-inch by six- 
inch Oregon pine. The insulators are 
spaced to form a six-foot equilateral tri- 
angle. Where the pole line is straight, 
the top pin is put into a hole bored in the 
top of the thirty-five-foot cedar poles. 
This is prevented from cracking by eight 
or ten turns of No. 10 iron wire securely 
stapled in place. The poles on this line 
were spaced with the intention of making 


The largest single substation on the 
circuit is located at Virginia City. This 
station has four 625-kilowatt and six 250- 
kilowatt transformers, all stepping the 
voltage down from 22,000 volts to 2,200 
volts. The 625-kilowatt transformers are 
of the standard water-cooled type, as 
manufactured by the Westinghouse Elec- 
tric and Manufacturing Company. The 
250-kilowatt transformers were originally 
of the simple oil type, but water coils for 
cooling have been added to increase the 
capacity. The transformers are all con- 
nected through quick-acting valves to 
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them 200 feet apart but on account of 
the rough condition of the country it was 
impossible to follow this plan throughout. 
There are about twelve spans over 400 


large steel otl-tanks located outside the 
building, in order that they may be emp- 
tied almost instantly in case of necessity. 

The substation building is of brick 
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with a galvanized-iron roof. A photo- 
graph of the switchboard is shown here- 
with. It has two sets of bus-bars, so that 
the load can be operated separately, a 
very important feature on account of the 
character of the load. The switchboard 
contains the usual complement of volt- 
meters, ammeters and wattmeters, also a 
synchroscope and frequency and power- 
factor meters. There are two integrating 
wattmeters, either of which is capable of 
measuring the entire output of the sta- 
tion. The individual circuits are so ar- 
ranged that wattmeters can be put on at 
any time this may be desired, space being 
ft over each automatic oil break switch 
controlling the different circuits, so that a 
panel can be readily mounted. 

The altitude of Virginia City is in the 
neighborhood of 7,000 feet above the sea 
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level. It has been found that the ordin- 
ary number of units found satisfactory 
for making up a set of lightning arresters 
do not operate satisfactorily here, inas- 
much as they discharge continuously. 
This is very evidently due to atmospheric 
conditions. Some fifty per cent more 
units are used at Virginia City than is 
found necessary for similar work in 


‘lower altitudes. 


There are two substations in the city 
of Reno. The first was built by the old 
Truckee River General Electric Company, 
and the second was acquired by the Reno 
Light and Power Company upon its con- 
solidation with the Washoe Power Com- 
pany. The original station is a brick 
building containing four 200-kilowatt 
Stanley water-cooled transformers con- 
nected to convert 22,000-volt, three-phase 
current into 2,200-volt, two-phase cur- 
rent. The lightning arresters and switch- 
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board are of the conventional type, made 
by the Stanley company. 

The Washoe substation in Reno consists 
of three 250-kilowatt Stanley water-cooled 
transformers converting  22,000-volt, 
three-phase, into 2,200-volt, three-phase. 
Transformers are connected delta on both 
sides. A peculiarity of this system is 
that part of the high-tension system is 
star-connected and part delta-connected, 
operating together without trouble. The 
lightning protection is the same in this 
station as in the other substation, with 
the addition of water resistance in circuit 
with the arresters. 

The Sparks and Carson City, Nev., sub- 
stations are similar, each containing three 
125-kilowatt Stanley water-cooled trans- 
formers, transforming from 22,000 volts 
to 2,200 volts and protected by the stand- 
ard Stanley arresters. 

In addition to these there are a number 
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five feet. Water is carried from the river 

about three-quarters of a mile in a ditch; 

from thence it passes into a flume about 

1,000 feet long and through 500 feet of 

wood-stave pipe into the water-wheel. 

A ieee gn 

Electric Motors in Competi- 

tion with Gas Engines. 


Some interesting features of electric 


motor service in competition with gas en- 


gines are pointed out in the paper read 
by Mr. Wm. Wolls before the Ohio Elec- 
tric Light Association, at Put-in-Bay, 
August 22. 

Some of the points made follow: 

In the case of the individual drive, 
machines can be located irrespective of 
any main line shaft; the use of quarter 
turn belts or angle drive where they 
would otherwise be required is elim- 
inated and friction loses reduced thus 
to a minimum. Another advantage is 
found in the fact that whereas with a 
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of smaller substations at various points 
for irrigation and mining work. ‘These 
consist of oil-cooled transformers of vari- 
ous makes set on concrete floors in iso- 
lated wooden buildings of small size. 
Lightning arresters are generally dis- 
pensed with in these small stations, de- 
pending on the arresters at the larger 
stations. So far there has been no burn- 
out.of these small transformers from any 
cause. 

The Reno plant of the Reno Power, 
Light and Water Company consists of 
one 400-kilowatt Westinghouse generator, 
two-phase, 2,200 volts, direct-connected 
through a bevel gear to a vertical Mor- 
gan-Smith turbine. This little plant con- 
nects direct to the 2,200-volt distributing 
system of Reno. It has no governor, as 
it never operates except in connection with 
one or more of the larger plants, which 
holds the speed steady. The exciter is a 
seven and one-half-kilowatt, 125-volt ma- 
chine belted direct to the shaft of the 
main generator. The head is about thirty- 


single prime mover with one main shaft, 
it is difficult to move machines any great 
distance from the main shaft, in the case 
of the individual motor the machines can 
be located any place and in any position 
where there is room regardless of the posi- 
tion of the prime mover and shafting; so 
that after a shop has been planned and ma- 
chinery installed, if changes are found de- 
sirable they can be readily made with elec- 
tric motors. The adaptation of electric 
motors to pumping plants is spoken of, 
and the writer states that during the past 
year he has displaced a number of gas 
engines by direct-connected motor-driven 
outfits. The advantages are reliability of 
service, automatic control, and mainte- 
nance of the water level in a compression 
or open tank; attendance merely nominal, 
whereas with the gas engine it is necessary 
to fill olf cups and note condition of the 
waler jacketing guarding against freez- 
ing during the winter and the general 
operation of the unit. In the failure to 
start much valuable time is offen wasted. 
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Another point that has been worked out in 
the vicinity of the writer’s plant is the 
feature of fire protection; the pump dis- 
charge is so arranged that it is possible 
to cut out the tank under fire conditions 
and pump direct to the fire main. An 
instance is given of the variation in an- 
gular velocity which unfits the gas engine 
for use where constant torque or pull is 
desired, and causing an effect very telling 
on the upkeep of the shop equipment of 
shafting, hangers, belts and the alignment 
of same. There are also many conditions 
where the application of gas engines could 
not be considered, such, for example, as 
the driving of a large newspaper printing 
press. The cost of power should’ not be 
the sole determining factor in the choice 
of the motive power. A comparison as 
to the first cost, weight, floor space oc- 
cupied, cleanliness, noiselessness, ease of 
manipulation, freedom from repairs and 
reliability of operation shows every point 
to be in favor of the electric motor. 
Furthermore, the gas engine has no over- 
load capacity, and consquently it is neces- 
sarv to install an engine to meet maximum 
demands, which, in many cases, will be 
entirely too large for average operating 
conditions, seriously affecting the efficiency 
at such load. It is also necessary to put 
in a heavy foundation to mount the gas 
engine upon, while the motor is usually 
placed upon the floor or mounted out of 
the way on the side wall or ceiling. The 
gas engine is not self-starting; hence a 
loose pulley or clutch device must be used 
to enable the machine to reach full speed 
before taking the load. To the increased 
first cost of the gas engine over an electric 
motor of same horse-power must be added 
the heavy annual cost of repairs and de- 
preciation, which will materially discount 
the claim of low fuel consumption by the 
gas engine; even more important is the 
loss of time due to frequent and annoying 
shut-downs as the efficiency of a shop or 
factory depends upon continuity of opera- 
tion. There is no doubt that the gas en- 
gine of to-day, operating under the super- 
vision of an expert, is a success as to the 
economical use of fuel; but for the com- 
mercial operation of shops and factories 
the electric motor is well capable of main- 
taining its position. It is, of course, nec- 
essary that the solicitor of power business 
have an engineer’s training, as each pros- 
pective installation calls for most careful 
consideration of details, it being seldom 
that the conditions in any two plants will 
be precisely similar. It is usually upon 
the judgment of the solicitor that the suc- 
cess of the installation to the satisfaction 
of the customer depends. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS. ' 


BY JOHN B. C. KERSHAW. F. I. C. 


APPROXIMATE ANALYSIS OF 
FUEL. 


If..—THe 


PREPARING THE SAMPLE. 


The sample of fuel after the operation 
of sampling as described in Article i 
snould amount to about one pound, with 
no particles that exceed one-quarter inch 
in diameter. The sample should now be 
passed through a brass wire sieve (A), 
Fig. 2, of one-twelfth-inch mesh, and the 
portion which will not pass through 
should be finely crushed by grinding in a 
No. 3 Kenrick coffee mill. Fig. 2 B 
shows a small mill, adapted for the prepa- 


ration of laboratory samples of fuel. If. 


the fuel be very wet, or if the sample 
contain any very hard lumps of shale, 
this method of preparing the sample 
requires modificaton. 

The excessive moisture can be removed 
by spreading out the whole of the fuel 
sample on a piece of paper, and by leav- 
ing it exposed to the air for two or three 
hours in a warm place in the laboratory 
before sieving and grinding. The dif- 
ficulty caused by lumps of very hard shale 
can be dealt with by picking these out 
of the sample and by crushing them 
separately in the steel mortar C shown in 
Fig. 2. Care must be taken that none 
of the shale is lost in this operation, for 
shale possesses little heating value, and 
the proportion of it in a sample of fuel 
has great influence upon the tests for ash 
and calorific value. Shale and dirt are, 
in fact, the chief causes of the difference 
in value of bituminous fuels, and when 
the thermal results are worked out upon 
pure coal or combustible matter only, the 
variations are small and are chiefly those 


due to differences in the chemical consti- | 


tution of the coal. For this reason, it is 
wise to cover the mortar and the coffee 
mill with a card or towel when crushing 
shale, since bits have a decided tendency 
to jump out and to get lost during this 
operation. After crushing in the mortar. 
the whole of the shale must be passed 
through the coffee mill, and the ground 
material returned to the general mass of 
the sample, which will now occupy double 
the''former volume, and resemble in ap- 
pearance a heap of coarse gunpowder. 
The sample is then reduced by repeated 
mixing and quartering. as described in 
Article i, until only about 100 grammes 
(one-quarter pound) remain. This is 


‘All rights of reproduction and translation are re- 
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divided into two equal portions, one of 
these being used for the following tests, 
and the other being reserved in a stop- 
pered bottle for use in case of any mishap 
in carrying out the tests with the first 
portion. | 

The remaining portions of the sample 
are likewise not thrown away, but are 
retained in the one-pound tin, in case of 


Fic. 2.—Fuen SAMPLING APPARATUS, 


accident or dispute. Each sample tin 
should bear a label giving full particulars 
of the date of sampling, the origin of 
the fuel, and any other information re- 
garding it that may be necessary for 
proper identification of the sample and 
test. 
samples are being dealt with at one and 
the same time, considerable care is neces- 
sary to prevent confusion of the samples; 
and the use of written labels is all the 
more urgent. For testing purposes the 
samples mav be simply marked A, B, C, 


Fia. 3.—CnEMICAL BALANCE FOR FUEL 
TESTING. 


ecte., if the original sample tins bear cor- 

responding letters, in addition to the full 

details of the fucl and date of sampling. 
TESTING THE FUEL. 

The approximate analvsis of fuel covers 
the estimation of the following constit- 
vents: 1—Moisture, 2—Ash, 3—Vola- 
tile Matter, 1—Coke, 5—Fixed Carbon 


In casis where a large number of. 
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and 6—Sulphur. These will now be 
dealt with in the order named. 
1—Mo'sture—Ten grammes of the fuel 
sample, prepared as already directed, are 
weighed out upon a chemical balance 
reading to one milligramme, and are 
heated for two hours at 230 degrees 
Fahrenheit (110 degrees Centigrade), in 
a copper or aluminum air-bath. The loss 
of weight multiplied by ten gives the per- 
centage of moisture in the original sam- 
ple. A desiccator must be employed for 
cooling the sample before weighing, as 
perfectly dry fuel absorbs moisture from 
the air and gains in weight, even while 
being weighed on the balance. It saves 
time, however, if the crucible be allowed 
to go nearly cold in the air with the lid 
on, before being placed in the desiccator. 
On no account must the crucible be placed 
on the balance pan and weighed while 
still hot, as this will give increased weigh- 


Ings. ; 


The crucible must be covered during 
heating in the air-bath and the lid re- 
moved only when weighing. 

The balance shown in Fig. 3 is most 
suifable for fuel-testing work; it carries 
a load up to fifty grammes, and reads 
correctly to one milligramme. The 
weights should always be placed in the 
left-hand pan, the fuel in the right. The 
sample of fuel should not be weighed 
out directly upon the pan, but in a tared 
porcelain crucible. (A No. 1 Berlin 
crucible holds ten grammes of most 
fuels.) A lead counterpoise can be made 
from sheet lead with little trouble, and 
the operation of weighing out ten 
grammes of the fuel sample with this 
crucible is then very rapidly performed, 
since the lead counterpoise undergoes 
little change in weight; and only rarely 
requires fresh adjustment. The lead 
counterpoise should be bent into the form 
of the letter L, to facilitate removing on 
and off the pan of the balance. The 
second weighing of the fuel sample, after 
heating two hours at 230 degrees Fahren- 
heit, can be most quickly performed by 
placing the lead counterpoise and the 
ten-gramme weight on the left-hand pan 
of the balance, and by adding the frac- 
tional parts of one gramme to the right- 
hand pan in which the crucible is placed, 
until equilibrium is obtained. The final 
adjustment should always be made by 
means of the rider (the little platinum 
weight which rides across the beam and 
records decimal fractions of one centi- 
gramme) with the front of the balance 
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case closed, in order to avoid any dis- 
turbance by draughts. 

The total of the weights placed in the 
right-hand pan to restore equilibrium 
after heating then represents directly the 
loss of moisture, and multiplied by ten 
gives the percentage of moisture in the 
original sample. 

The air-bath most suitable for heating 
fuel is shown in Fig. 4. It is made of 
copper, and is provided with a ther- 
mometer reading up to 300 degrees Fah- 
renheit, and with an automatic gas regu- 
lator which keeps the temperature within 
five degrecs Fahrenheit of that desired. 
That shown in Fig. 4 is the Reichardt 
Muencke type of regulator. The burner 
is a Bunsen gas burner with a rose top, 
and this must be placed quite close to the 
bottom of the oven. Unless a gas regu- 
lator be used, the air-bath requires con- 


stant attention, for the gas pressure varies . 


greatly at different hours of the day. 
The only precaution necessary with a gas 
regulator is to sce that there is no danger 
of lighting back when the main gas cur- 
rent is entirelv cut off and only the by- 


pass supply is in use. 
A water-bath is less troublesome than 


an air-bath, but the temperature attained — 


in these can not rise above 212 degrees 
Fahrenheit, and therefore they are of no 
use for determining the moisture in fuels, 
the last traces of which can only be got 
rid of by heating above 212 degrees Fah- 
renheit. 

Should it be necessary to determine the 
total moisture in very wet fuels, or in the 
fuel as delivered, it is necessary to deter- 
mine the loss which occurs during the 
grinding and sampling operation. 

For this purpose, the whole of the sam- 
ple contained in the sample tin is placed 
on a porous plate, and is weighed as ac- 
curately as possible on a pair of ordinary 
scales. The plate with its contents is then 
placed in the sun, or in a warm place on 
the boilers for two hours, and the fuel is 
twice turned over during this period. A 
second weighing of the plate is made 
when cold. The loss of weight during this 
preliminary drying is then worked out as 
a percentage on the original weight of 
fuel, and must be allowed for in the final 
calculation of the moisture, as ascertained 
by the second and more accurate drying 
operations. 

The remaining tests are all carried out 
with the ten-gramme sample of fuel, after 
drving in the air-bath at 230 degrees 
Fahrenheit (110 Centigrade). 
This sample must, however, be still fur- 


degrees 
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ther reduced in fineness before commenc- 
ing these further tests. The sieve D and 
steel mortar and pestle C shown in Fig. 
2 are employed for this work. The former 
is of very fine brass wire, one-sixtieth-inch 
mesh, equal to 3,600 holes to the square 
inch; the latter is of cast steel and is four 


Fie. 4.—A1R-BATH, wit Gas REGULATOR. 


The whole of the ten- 
gramme sample must be passed through 
this sieve. It will be found that this is 
most quickly carried out by repeated siev- 
ings, and return of the larger particles 
to the mortar, free from the finer por- 
tion. With semi-anthracite and shaly 
fuels, this final grinding operation is 
troublesome, but it is essential that it be 


inches in diameter. 


Fie. 5. —-Coprer Fort, WEIGHING SCOOP. 


carried out carefully, and that the whole 
of the ten grammes be passed through the 
one-sixtieth-inch mesh sieve, if correct re- 
sults are to be attained. The final par- 
ticles of very hard coal or scale which re- 
sist crushing to the last, must on no ac- 
count be rejected. As already stated in 
Article 1, correct sampling is the basis of 
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correct testing, and it is too often slovenly 
and carelessly performed. If left to un- 
trained persons, it is certain to be badly 
carried out, and the whole of the test 
results are then worthless. 

The finely ground sample is now care- 
fully mixed on a sheet of glazed paper and 
is then transferred to a No. 00 (two and 
three-quarter-inch diameter) porcelain 
basin, which is covered with a clock glass. 
and is placed in the air-bath for one 
hour’s reheating at 230 degrees Fahren- 
heit. 

This is necessary to remove the mois- 
ture taken up during the final grinding of 
the sample. The sample is now ready 
for the remaining tests, and must be 


transferred to a stoppered glass weighing 


tube, or kept covered in the porcelain 
basin in the desiccator. Should the tests 


-be delayed some hours, a reheating of the 


sample in the air-bath for one hour will 
be necessary. 

2—Ash—Two grammes of the finely 
ground and perfectly dry sample are 
weighed out in the pan of the balance,' 
and are transferred to a No. 00 size 
Berlin porcelain basin. This is placed 
upon an asbestos board having a hole cut 
in its centre for the reception of the basin 
(sce Fig. 6), and is heated until all the 
carbonaceous matter of the fuel is vola- 
tilized or burnt. The heating of the basin 
is best carried out over a No. 1 Bunsen 
burner, the asbestos board being sup- 
ported by a tripod stand tilted at an angle 
as shown in Fig 7, so that the products 
of combustion mav pass away behind, 
and a current of heated air flow over the 
fue] from the front. 

Bituminous fuels require very gentle 
heating at first in order that the volatile 
matter may escape gradually without 
carrying off any particles of solid fuel. 
and that the residue may not bake itself 
into a verv hard mass of coke. The fuel 
should be turned over repeatedly with a 
platinum wire or spatula, during this 
stage of the heating process, to facilitate 
the escape of the hydrocarbon gases, and 
to prevent sintering together of the mass. 
After the hydrocarbon gases have escaped, 
the heat of the flame can be gradually in- 
creased, until the bottom of the basin 
where the fuel rests is at a dull red heat. 
The fuel as the fixed carbon burns away 
gradually becomes lighter in color, but it 
is somewhat difficult to get rid of the last 
few per cent of carbon. In order to effect 
TI the balance is unprovided with removable pans, a 
piece of copper foil two and half by two inches can be 
cut to the shape shown in Fig. 5, and bent into the form 


of a small scoop. A lead counterpoise must then be 
made to balance exactly this piece of foil. 
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this, the basin should be removed from the 
flame, allowed to cool on a piece of as- 
bestos board, and the ash carefully 
crushed with a small agate or glass pestle. 
The ash adhering to this is then brushed 
back into the basin with a small camel’s- 
hair brush, the fine carbon dust which col- 
lects around the edges of the basin is 
brushed down into the centre, and the 
whole is again raised to a red heat, com- 
mencing with a small flame to avoid 
cracking the porcelain basin. 

The first heating of the fuel to remove 
the hydrocarbon gases and to burn off 
the greater part of the fixed carbon of 
the coke requires generally from thirty 
to sixty minutes; and a further ten to 
twenty minutes’ heating is required to 
remove the last traces of carbon. 

From one and one-half to two hours 
are therefore required for carrying out 
the ash test, and any attempt to reduce 
this time with bituminous coal will pro- 
duce incorrect results. The ash should 
he light in color and quite free from black 
specks, which denote unburned carbon. 
The basin, after removal from the flame, 
is allowed to nearly cool in the air, and is 
then placed in the desiccator and its con- 
tents weighed when cold. The ash is care- 
fully brushed out of the basin on to the 
pan of the balance or on the copper foil 
for weighing, and the spatula or wire used 
for mixing the fuel must also be carefully 
brushed free from anv particles of ash 
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adhering to it. The weight of ash multi- 
plied by 50 gives the percentage of ash in 
the dry fuel. 

Ash which is red in color denotes the 
presence of iron impurities in the fuel, 
probably as “coal brasses” (pyrites). 

The behavior of bituminous fuels on 
heating is quite different from that of 
semi-anthracife and anthracite fuels; and 
after a little experience in testing coals 
from various sources, much information 
can be obtained as to the character and 
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quality of the fuel by careful observation 
during the ash test. 

When a large number of ash tests have 
to be performed daily, it saves time to use 
a muffe heated to redness in a gas- 
muffle furnace, the fuel samples being 
contained in shallow trays made from 
platinum foil. These must be numbered 
from 1 to 6 or 12 by notches cut with 
scissors in their edges, and great care 
must be given to avoid confusion of 
the samples, and to the question of a 
proper current of air over the sam- 
ples. If the heating be too rapid or 
if the draught be too great, some of thie 
finer particles of fuel or ash may be 
carried away with the exit gases. For this 


reason, the porcelain basin method is the 


safest for ash determinations, especially 
for those non-conversant with muffle fur- 
nace management. The ash obtained from 
each fuel test should be placed in a small 
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paper bag and kept in the tin with the 
original fuel sample, for reference in case 
of trouble with the fuel, or of dispute. 
3, 4 and 5—Volatile Matter, Coke and 
Fixed Carbon—These three constituents 
of fuel are al] determined by the one test, 
which consists in heating one gramme of 
the finely crushed and dry sample of fuel 
in a covered platinum crucible until all 
the hydrocarbon gases are expelled. The 
crucible and its contents are then again 
weighed. The loss in weight multiplied 
by 100 gives the percentage of volatile 
matter, and the weight of the residue 
multiplied by 100 gives the percentage of 
coke. On deducting the percentage of 
ash as ascertained in test No. 2 from the 
percentage of coke, one obtains the per- 
centage of fixed carbon. Very careful 
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manipulation is required in carrying out ` 
this test in order to obtain correct results, 
and the following conditions must be 
strictly adhered to. The apparatus is 
shown in Fig. 8. The platinum crucible 
should measure 1.40 by 1.10 inches diam- 
eter and should be provided with a very 
closely fitting lid. If the crucible has 
been bent out of shape, causing the lid to 
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fit badly, it can be restored to its original 
circular form by rolling on a hard surface 
while hot, with pressure applied by a 
rounded stick or glass rod in its interior. 
The crucible and lid should be thoroughly 
cleaned after each test, by burning off 
the adhering graphite and soot, and by 
polishing inside and out with wet sea- 
sand. The grav deposit formed by the 
burner flame on the bottom of the cruci- 
ble (due to formation of a carbide of 
platinum) should also be removed by sea- 
sand after each test, as a platinum cruci- 
ble rapidly corrodes and deteriorates when 
dirty and dented. 

A platinum wire triangle is made for 
holding this crucible, by twisting together 
three pieces of thin platinum wire, and 
by mounting these in the centre of an 
ordinary pipe-stem triangle, as shown in 
Fig. 8. No other method of supporting 
the crucible in the flame is admissible 
for coke tests, since it is absolutely cs- 
sential that the crucible and its lid should 
be entirely surrounded by flame during 
the test. The Bunsen burner must be of 
No. 1 size, and should give a steady color- 
less flame at least seven inches high. The 
tripod stand should be eight inches in 
height, and must be so arranged that the 
bottom of the crucible when supported 
bv the platinum wire triangle is not more 
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than one and one-half inches from the 
top of the burner. If the place where the 
test is carried out is at all subject to side 
draughts, cardboard screens must be ar- 
ranged round the tripod and burner, to 
prevent access of air to the crucible while 
the heating is in progress. 

A lead counterpoise should be made 
for the crucible and its lid, to facilitate 
the weighing operation. This counter- 
poise wil] require adjustment at short in- 
tervals of time, since the platinum crucible 
will lose gradually in weight by the fre- 
quent cleanings. The one gramme of fuel 
must be very carefully weighed into the 
crucible, with a possible error of not more 
than one milligramme. 

The crucible is then covered, inserted 
in the triangle and placed upon the tripod 
stand in the centre of the gas flame, which 
has been previously ignited and sur- 
rounded with any draught-protecting de- 
vice that may be necessary. The hydro- 
carbon gases commence to escape from 
under the lid as soon as the crucible at- 
tains a red heat, and these burn with a 
vellow and smoky flame, for a_ period 
which depends upon the percentage of 
volatile matter in the fuel. 

As a rule the gas evolution lasts from 
one to one and one-half minutes with 
bituminous fuels, and its duration and 
volume enables one, with a fair degree of 
accuracy, to judge the character and na- 
ture of the fuel. As soon as the Jast lumi- 
nous “candle” has disappeared from the 
Bunsen flame above the crucible hd, the 
crucible is removed from the flame, verv 
carefully, by lifting away the tripod 
which supports it without disturbing the 
lid, and is allowed to go nearly cold in 
the air, before placing in the desiccator. 
When quite cold it is then weighed with 
the lid still on, and from the loss in 
weight, the percentage of volatile matter. 
coke and fixed carbon is calculated as 
already described. The final weighing 
must be within one milligramme. The 
deposit of soot found upon the inner sur- 
face of the lid, and the deposit of graph- 
ite upon the inner walls of the crucible, 
are ignored in the final weighing, since 
although they appear to be of considerable 
volume and importance, they weigh only 
from three to five milligrammes. 

The coke left in the crucible after the 
expulsion of the hydrocarbon gases is 
very hydroscopic, and on this account it 
should not be exposed to the air before 
weighing, The appearance and character 
of the coke differs greatly with diferent 
coals, and it Hay þe obtained either as a 
powdery non-adhering residue or as a 
solid cake. With the South Wales steam 
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coals, which cake together on heating, a 
slight explosion offen occurs during the 
coke test, and some of the fuel is gener- 
ally thrown out of the crucible. This effect 
appears to be due to the formation of an 
impermeable crust of coke around the 
fuel, before all the volatile matter has 
escaped. 

The best way to obtain correct coke 
tests, with this and similar fuels which 
produce detonations, is to use only 0.70 
or 0.50 gramme for the test, in place of 
one gramme. 

6—Sulphur—The 
sulphur in fuel involves the performance 
of an ordinary gravimetric analysis, and 


determination of 


some practice in quantitative analysis will 
be necessary before accurate results can 
It is therefore useless to at- 
tempt this test without some training in 
the methods and apparatus used by chem- 
ists In analytical work. The directions 
for carrying out this determination are 


be obtained. 


consequently only given in condensed 
form. 
If a bomb calorimeter be used for 


finding the calorific value of the fuel, the 
determination of the sulphur is simplified, 
for the liquid obtained by rinsing out the 
bomb after the explosion contains all the 
sulphur in the form of sulphate. The 
whole of the rinsings are transferred to 
a porcelain basin, and are evaporated to 
dryness with addition of five cubic centi- 
meters of pure hydrochloric acid (1.18 
5. G.) in a water-bath, in order to remove 
the nitric acid formed by oxidation of 
the nitrogenous constituents of the coal. 
The residue is dissolved in 100 cubic centi- 
metres of water, two cubic centimetres of 
pure hydrochloric acid are added, and the 
solution is filtered before precipitating 
the sulphur with barium chloride. Boiling 
the solution for five minutes after the 
addition of the barium chloride renders 
the precipitate more dense, and less likely 
to pass through the filter paper. 

The remainder of the determination 
is carried out in the usual way. The 
weight of barium sulphate finally obtained 
multiplied by 0.1375 gives the correspond- 
ing weight of sulphur, and this multi- 
phed by 100 and divided by the weight of 
fuel used in the calorimeter, gives the 
percentage of sulphur present in the coal. 

Should a bomb calorimeter not be avail- 
able, the sulphur in the fuel must be ox- 
idized by means of lime or magnesia and 
sodium carbonate, according to the meih- 
od deseribed by Garrett & Lomax.’ One 
gramme of the fuel is placed in a small 
platinum crucible and is intimately mixed 
with four grammes of a mixture of four 
parts of pure lime to one of a hydrous 
sodium carbonate. Phe crucible is com- 
pletely filled with this Time-soda mixture, 
and a larger platinum crucible is then 
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placed over the smaller one, mouth down- 
ward. The two crucibles are now inverted 
and the space between the two is filled 
with the same lme-soda mixture. The 
mouth of the larger crucible is then cov- 
ered with a small square of thick asbestos 
board, and the whole is placed in a muffle 
furnace heated to bright redness. Distil- 
lation of the volatile portion of the coal 
occurs in about two minutes, and as soon 
as a flame appears round the asbestos 
board, this may be removed. To ensure 
complete oxidation of the carbon, the heat- 
ing must be continued for two hours. 
The contents of the crucibles are then 
allowed to cool, brought into water, and 
the sulphides oxidized to sulphate bv 
means of bromine. The solution is then 
made acid with hydrochloric acid, filtered, 
and the sulphur determined in the filtrate 
by precipitation with barium chloride in 
the usual way. The calculation of the 
percentage of sulphur in the fuel is made 


as before. 
(To be continued.) 
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Electrical Spectacle at 
Baltimore, Md. 


A feature of the Baltimore (Md.) 
jubilee week, beginning Monday evening, 
September 10, was the electrical illumina- 
tion. The down-town section, including 
the city hall, court-house and other build- 
Ings, was brilliantly illuminated. The 
distribution of the lights was approxi- 
mately as follows: city hall, 3,500; court- 
house, 4,000; streamers, 4,000; arch, 
Hopkins place and German street, 250; 
Wells and McComas monument, twenty- 
five; governor’s reviewing stand, ‘100: 
markers outlining the burned district, 
250; city hall reviewing stand, 200, mak- 
ing a total of 14,325 incandescent lamps. 

— 


The National Association of 
Cotton Manufacturers. 


The semi-annual meeting of the Na- 
tional Association of Cotton Manufac- 
turers was held at the Hotel Champlain, 
Champlain, Clinton county, N. Y., Sep- 
tember 12 and 13. The programme in- 
cluded an address of welcome by the Hon. 
Julius M. Mayer, attorney-gencral of New 
York. James R. MacColl, of Providence. 
R. I., president of the association, deliv- 
ered the annual address. Other papers 
and addresses were presented as follows: 
“Recent Progress in Textile Education 
in the United States,’ Christopher P. 
Brooks, New Bedford, Mass.; “Egvptian 
Cotton,’ Arthur A. Haserick, Boston, 
Mass.; “The Curtis Vertical Steam Tur- 
bine” C. B. Burleigh, Boston, Mass. ; 
“Practical Experiences in Electrical Driv- 
ing,’ John A. Fernley, New Bedford, 
Mass. ; “Drawing-in of Warps by Machin- 
ery.” Edgar F. Hathaway. Boston, Mass. ; 
“Child Labor.” Talcott Williams, LL. D., 
Philadelphia, Pa.; “Singeing.” Edwin H. 
Marble. Worcester, Mass.: “Steel Boiler 
Insurance, a Conservor of Credit.” Hugh 
Nelson, New York city. An address was 
also delivered by Harvie Jordan, presi- 
dent of the Southern Cotton Association, 
Atlanta, Ga. 
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ASPECTS OF THE INNER STRUCTURE 
OF METALS. ' 


BY J. A. EWING. 


I intend to devote this address to con- 
sidering in certain aspects the inner struc- 
ture of metals and the manner in which 
they yield under strain. It will not be 
disputed that this is a primary concern 
of the engincer, who in all his problems 
of design is confronted by the limitations 
imposed on him by the strength and elas- 
ticity of the materials he employs. It is 
a leading aim with him to secure lightness 
and cheapness by giving to the parts such 
dimensions as are no larger than will 
secure safety, and hence it is of the first 
importance to know in each particular 
case how high a stress may be applied 
without risk of rupture or of permanent 
alteration in form. 
recognizes the merit, for structural pur- 
poses, of plasticity as well as strength, 
and in many of his operations he makes 
direct use of that property, as in the draw- 
ing of wires and tubes or the flanging of 
plates. He is concerned, too. with the 
hardening effect that occurs in such prot- 
esses when work is expended in perma- 
nently deforming a metal in the cold stats, 
and also with the restoration to the normal 
condition of comparative softness which 
can be brought about by annealing. Nor 
can he afford to be indifferent to the phe- 
nomena of “fatigue” in metals, which 
manifest themselves when a piece is sub- 
jected to repeated alternations or varia- 
tions of stress—fatigue of strength or fa- 
tigue of elasticity, which, like physio- 
logical fatigue, admits, under some con- 
ditions, of rest-cure, Inasmuch as it tends 
to disappear with the lapse of time. No 
apology need be made in selecting for a 
presidential address to Section G a subject 
that touches so many points of direct 
practical interest to engineers. It is a 
subject which has for me the additional 
attraction of lving in the borderland hbe- 
tween engineering and phvysics—a border- 
land in which I have often straved, and 
still love to strav, and I enter it to-day 
even at the risk of wandering into regions 
which, to engineers, may seem a little re- 
mote from home, regions where the land- 
scape has, perhaps, a suspicious likeness 
to that of the country over which the 
learned men of Section A hold rule. 

To engineers, quite as much as to 
physicists and chemists, we owe in recent 
years an immense extension of knowledge 
regarding the structure of metals. This 


1 Address to the engineering section of the Brit- 
ish Association at the recent meeting in York. 
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has come about mainly by the intelligent 
use of the microscope. Take any piece of 
metal, in the state in which an engincer 
makes use of it, polish and lightly etch its 
surtace, and examine it under the micro- 
scope, and you find that it is a congeries 
of a multitude of grains, every one of 
which may be proved to be a crystal. It 
is true that the boundaries of cach grain 
have none of the characteristics of geomet- 
rical regularity which one is apt to look 
for in a crystal; but the grain is a true 
crystal for all that. Its boundaries have 
heen determined by the accident of its 
growth in relation te the simultaneous 
growth of neighboring grains—the gra`ns 
have grown, crystal fashion, until thev 
have met, and the surface of meeting, 
whatever shape it may happen to take, con- 
stitutes the boundary. But within each 
grain there is the true crystalline charac- 
teristic—a regular tactical formation of 
the little elements of which the erystal is 
built up. It is as if little fairy children had 
built the metal by piling brickbats in a 
nursery. Each child starts wherever it 
happens to be, placing its first brickhat 
at random, and then piling the others side 
by side with the first in geometrical regu- 
larity of orientation until the pile, or the 
branches it shoots out, meets the advanc- 
ing pile of a neighbor; and so the struc- 
ture goes on, until the whole space is 
entirely filled by a solid mass containing 
as many grains as there have been nuclei 
from which the growth began. 

We now know that this process of crystal 
growth occurs not only in the solidification 
of a metal from the liquid state, but in 
many cases during cooling through a 
“critical” temperature when the metal is 
already solid. 
process may in certain conditions go on 
slowly at very moderate temperatures. We 
know also that the process of annealing is 
essentially the raising of the metal to a 
temperature at which reerystallization may 
take place, though the metal remains 
solid while this internal rearrangement 
of its particles goes on. Whether erys- 
tallization occurs in solidifying from the 
liquid or during the cooling of an already 
solid piece, it results in the formation of 
an aggregate of grains, cach one of which 
is a true crystal. Their size may be large 
or small—in general, quick cooling means 
that a crystallization starts from many nu- 
clei, and the resulting grains are conse- 
quently small; with very slow cooling you 
get a gross structure made up of grains of 
a much larger size. 

For simplicity of statement I shall ask 


We know also that the. 
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you in what follows to confine your atten- 
tion to simple metals, omitting any refer- 
ence to alloys. Alloys present many 
complexities, into which we need not at 
present enter. .With simple metals every 
crystalline grain is made of the same sub- 
stance: the elementary brickbats are all 
exactly alike, though there may be the 
widest variation from grain to grain as 
regards the form of the grain, and also as 
regards the direction in which the ele- 
mentary brickbats are piled. In any one 
grain they are piled with perfect regu- 
larity, all facing one way, like a regiment 
of perfectly similar soldiers formed up in 
rows, where each man is equidistant from 
his neighbors, before and behind, as well 
as to right and to left. Or, perhaps, I 
might compare them to the well-drilled 
flowers of an early Victorian wall-paper. 
It was shown by Mr. Rosenhain and my- 
self! that when a piece of metal is strained 
beyond its limit of elasticity, so that per- 
manent set is produced, the yielding takes 
place by means of slips between one and 
another portion of each crystal grain. A 
part of each crystal slides over another 
part of the same crystal, as you might 
slide the cards in a pack. It is as if 
all the soldiers to one side of a given line 
were to take a step forward, those on the 
other side remaining as they were, or as if 
all the men in the front rows took a 
step to the left, while those in the rows 
behind kept their places. In other words, 
the plasticity which a metal possesses is 
due to the possibility of shear on certain 
planes in the crystal that are called “cleav- 
age’ or “gliding” planes. Plastic yield- 
ing 1s due to the occurrence of this shear; 
it may take place in three or more direc- 
tions in a single grain, corresponding to 
the various possible planes of cleavage, and 
in each direction it may happen on few or 
many parallel planes, according to the ex- 
tent of the strain to which the piece is 
subjected. Examine under the microscope 
the polished surface of a piece of metal 
which has been somewhat severely strained 
after polishing, and you will find that 
the occurrence of this shear or slip is 
manifested on the polished surface by the 
appearance of little steps, which show 
themselves as lines of narrow bands when 
looked at from above. To these we gave 
the name of slip-bands. Just as the piece 
of metal is an aggregate of crystal grains. 
the change of shape which is imposed 
upon it in straining is an aggregate effect 
of the multitude of little slips which oc- 
cur in the grains of which it is made up. 


1 Ewing and Rosenhain, “The Crystalline Struc- 
ture of Metals.” Bakerian lecture. Philosophical 
Transactions, Royal Society, vol. cxcill, A, 1899. 
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Each grain, of course, alters its form in 
the process. 

Speaking broadly, this distortion of the 
form of any one grain by means of slips 
leaves it still a crystal. If part of the 
group of brickbats moves forward, keep- 
ing parallel to themselves and to the 
others, the formation remains regular, ex- 
cept that a step is formed on the outermost 
rows; the orientation of the elements con- 
tinues the same throughout. Considera- 
tions which I shall mention presently lead 
to some qualifications of this statement. 
I now see reason to believe that in the 
process of slip there is a disturbance of the 
elementary portions, or brickbats adjoin- 
ing the plane of slip, which may alter their 
setting, and thereby introduce to a small 
extent some local departure from the per? 
fectly homogeneous orientation which is 
the characteristic of the true crystal. In 
very severe straining there may even be 
a wide departure from true crystalline 
character. We shall recur to this later; 
but meanwhile it will suffice to say that 
substantially the slip which is involved in 
a plastic strain of moderate amount is a 
bodily translation, parallel to themselves, 
of part of the group of elementary brick- 
bats or molecules which build up the 
grain. If a crystal whose form has been 
altered, even largely, by such straining, is 
cut and polished and etched, it appears, 
under the microscope, to be to all extents 
and purposes as regular in the tactical 
grouping of its clements as any other 
crystal. 

Further, in the process of straining we 
have, first, an elastic stage, extending 
through very small movements, in which 
there is no dissipation of energy and no 
permanent set. When this is exceeded, 
the slip occurs suddenly ; the work do + 
straining is dissipated; if the straining 
force is removed, a strain persists, form- 
ing a permanent “set”; if it continues to 
act it goes on (within certain limits) pro- 
ducing augmented strain. In general a 
large amount of strain may take place 
without the cohesion between the gliding 
surfaces being destroved, Immediately 
after the strain has occurred there is 
marked fatigue, showing itself in a loss of 
perfect elasticity; but this will disappear 
with the lapse of time, and the piece will 
then be harder than at first. If, on the 
other hand, a process of alternate strain- 
ing back and forth be many times re- 
peated, the piece breaks. 

These are now familiar facts. Can we 
attempt to explain them on the basis of 
a molecular theory which will at the same 
{ime offer a clue to the process of crysial- 
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building as we find it in metals? I ven- 
ture to make this address the occasion of 
inviting attention to some more or less 
speculative considerations which may be 
held to go some little way toward furnish- 
ing the material for such an explanation. 

At the Leeds meeting of this associa- 
tion in 1890 it was my privilege to bring 
forward certain contributions to the mo- 
lecular theory of magnetism, and to show 
a model which demonstrated that the 
rather complex phenomena of magnetiza- 
tion were explainable on the very simple 
assumption that the magnetic molecules 
are constrained by no other forces than 
those which they mutually exert on one 
another in consequence of their polarities." 
From this were found to result all the 
chief phenomena of permeability and mag- 
netic hysteresis. Let us attempt to-day to 
apply considerations of a similar charac- 
ter to another group of physical facts— 
namely, those that are associated with the 
crystalline structure of metals and with 
the manner of their yielding under strain. 
Just as in dealing with magnetic phenom- 
ena, I take as starting point the idea that 
the stability of the structure is due to 
mutual forces exerted on one another by 
its elementary parts or molecules, and that 
the clue to the phenomena is to be sought 
in the play of these mutual forces when 
displacement of the molecule occurs. 

Iron and most of the useful metals 
crystallize in the cubice system; for sim- 
plicity we may limit what has to be said 
to them. Imagine a molecule possessing 
polarity equally in three directions, defined 
by rectangular axes. We need not for the 
present purpose enquire to what the po- 
larity along the axes is due; it will suffice 
to assume that the molecule has six poles, 
three positive and three negative, and that 
these repel the like and attract the unlike 
poles of other molecules. We may make a 
model by using three magnetized rods fixed 
at right angles to one another at their mid- 
dle points. I imagine, further, that the 
molecule has an envelope in the shape of 
a sphere, which touches the spherical en- 
velopes of its neighbors, and assume that 
these spheres may turn on one another 
without friction.’ 

Think now of the process of crystal- 
building with a supply of such spherical 
molecules for brickbats. Starting with 
one molecule, let a second be brought 
up to it and allowed to take up 
its place under the action of the polar 

1 “Contributions to the Molecular Theory of In- 
duced Magnetism,” Proceedings of the Royal So- 


ciety, vol. xlvili, June 19, 1890; or Philosophical 
Magazine, September, 1890. 

2 Or, let the envelope be a shell of any form, in- 
side of which the axes of polarity are free to turn 
as a rigid system. 
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forces. It will have a position of si: 
bility when a positive pole in molecu! 
A touches (or lies in juxtaposition to) 
negative pole in molecule B, with the co 
responding axes in line, and when the fu 
ther condition is satisfied that the axı 
in molecule B, whose poles are not touche 
by A, are stably situated with respect | 
the field of force exerted by the poles of , 

In other words, we have this form 
tion (Fig. 1): 

For convenience of representation in t! 
diagram the poles are distinguished | 
letters N and S, but it must not be assum: 
that the polarities with which we are he 
concerned have anything to do with ma 
netism. | 

Suppose, now, that the crystal is bu 
up by the arrival of other molecules, ea 
of which in its turn assumes the positi 
of maximum stability consistent with fe 
mation in cubic or normal piling. T 
group in that case takes an arrangeme 
which is essentially a repetition of tl 
quartette (Fig. 2). 


Fra. 1. 


Along each row the polarity preser 
the same direction, but the polarity 
each row is opposite to that of each c 
tiguous parallel row. This description 
plies equally to all three axes. The wh 
group (Fig. 3) consists of the quarte! 
of Fig. 2 piled alongside of, and also 
top of, one another. In this way we ar! 
at what I take to be the simplest poss 
type of cubic crystal. 

In this grouping each molecule has 
alignment giving maximum stability, | 
it seems fair to assume that it will t 
that alignment when the crystal g! 
is formed under conditions of comp 
freedom, as in solidifying from the lic 
state. As a rule, the actual proces: 
crystal-building goes on dendritica 
branches shoot out, and from them 0! 
branches proceed at right angles, lea’ 
interstices to be filled in later. We h 
therefore, to conceive of the molecule 
piling themselves preferably in rows ra 
{han in blocks, though ultimately | 
block form is arrived at. In this pos! 
of maximum stability each molecule 
its six poles touching poles of cont 
name. 

Now comes a point of particular 
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portance. Lmagine two neighboring mole- 
cules in the same block to be turned round, 
each through one right angle, in opposite 
senses. They will now each have five poles 
touching five poles of contrary name, but 
the sixth pole will touch a pole of thy 
same name as itself. They are still stably 
situated, but much less stably than in the 
original configuration, and they will re- 
vert to that configuration if set swinging 
through an angle sufficient to exceed the 
limited range within which they are stable 
in the new position. 

Similarly we may imagine a group of 
three, four or more molecules, each to be 
turned through a right angle, thereby con- 
stituting a small group with more or less 
stability, but always with less than would 
he found if the normal configuration had 
been preserved. The little group in ques- 
tion may be made up of molecules in a 
row, or it may be a quartette or block, o? 
take such a form asa T or L. A sufficient 
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disturbance tends to resolve it into agree- 
ment with the normal tactics of the mole- 
cules which build up the rest of the grain. 

It is conjecturally possible that small 
groups of this kind, possessing little sta- 
bility, may be formed during the process 
of crystallization, so that here and there 
in the grain we may have a tiny patch of 
dissenters keeping harmony with their 
environment. 

If this happens at all during crystalliza- 
tion, it would seem less likely to happen in 
free crystallization from a liquid state 
than in the more constraincd process that 
occurs when a metal already in the solid 


state recrystallizes at a temperature far 


below its melting point. Though rare or 
absent in the first case, it might occur 
frequently in the second. There are dif- 
ferences in the appearance of crystal 
grains under the microscope in metal as 
cast and in metal as recrystallized in the 
solid state, of which this may be the ex- 
planation. It may also explain a differ- 
ence pointed out by Rosenhain,’ that the 


1 Rosenhain, “The Plastic Yielding of Tron and 
Steel,’ Journal of the Iron and Steel Institute, 
No. 1, for 1904, page 335. 
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slip lines in cast metal are straight and 
regular, whereas in wrought iron and 
other metals, which have recrystallized in 
the solid, they rarely take a straight course 
across the crystal, but proceed in jagged, 
irregular steps. These may be due to the 
presence here and there of small planes 
of weakness, resulting from the existence 
of what I have called dissenting groups. 
Again, these groups, possessing, as they 
do, less stability than their normal neigh- 
bors, may be conjectured to differ from 
the normal parts of the grain in respect 
of electrolytic quality, and to be more 
readily attacked by an etching reagent. 
Hence, perhaps, the conspicuous isolated 
geometrical pits that appear on etching a 
polished surface of wrought iron. 

It will help in making clear these points, 
and others that are to follow, if we study 
the action of a model formed by grouping 
a number of polarized “molecules” in one 
plane, supporting them on fixed centres, 
about which they are free to turn. In the 
model before you the centres are uniformly 
shaped in rectangular rows, and the “mole- 
cules” are -+-shaped pieces of hardened 
steel, strongly magnetized along each of 
the crossed axes, each having, therefore, 
two north poles and two south poles. The 
third axis is omitted in the model, the 
movement to be studied with the help of 
the model being movement in one plane. 
On placing these molecules on their cen- 
tres they readily take up the position al- 
ready indicated in Fig. 3. Each one with- 
in the group has its four poles in close 
proximity to four poles of contrary name, 
and is, therefore, highly stable. If dis- 
turbed by being turned through a small 
angle, and let go, it swings back, trans- 
mitting a wave of vibration through the 
group, which is reflected from the edges, 
and is finally damped out in the mode] bv 
pivot friction and air friction. We may 
assume some damping action (say by the 
induction of eddy currents) in the actual 
solid, of which the model may be taken as 
a very crude representation. 

By turning two molecules carefully 
round together, each through one right 
angle in opposite senses, we set up a dis- 
senting pair whose equilibrium has feeble 
stability. A slight displacement, such as 
might be produced by the transmission of 
a vibrational wave, breaks them up, and 
they swing back to the normal configura- 
tion, giving out energy, which is taken 
up by the rest, and is ultimately dissipated. 
By making the dissenting coterie consist 
of three or more we can give it additional 
strength. 


465 


An example is shown in Fig. 4, where 
the three molecules marked a, b and c are 
turned round in this way. 

Notice that the normal molecule d, ad- 
joining a line of such dissenters, is in a 
peculiar position. His neighbors present 
to him three north poles and one south 
pole. He has the choice of conforming to 
the majority, or of throwing in his lot with 
the dissenters; and he has a third possible 
position of equilibrium (very feeble equi- 
librium), which is reached when his two 
south poles are turned until the one neigh- 
boring south pole faces just between them. 
I have labored these points a little because 
they seem important when we come to 
speak of the effects of strain. 

Consider now the straining action, 
which we may imitate in the model by 
sliding one part of the group past the other 
part. For this purpose the centres are 
cemented to two glass plates, which can 
slide parallel to one of the axes. 
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At first, when the displacement by slid- 
ing is exceedingly small, the strain is a 
purely elastic one. The molecules adja- 
cent to the plane of sliding pull one an- 
other round a little, but without breaking 
bonds; and if in this stage the strain is 
removed, by letting the plate slide back 
to its original position, there is no dissipa- 
tion of energy. The work done in dis- 
placing the molecules is recovered in the 
return movement. We have here a repre- 
sentation of what happens between each 
pair of adjoining rows in the elastic 
straining of a metal. So far the action is 
within the limit of elasticity; it leaves no 
permanent effect; it is completely revers- 
ible. 

But now let the process of straining be 
carried further. The opposing molecules 
try to preserve their rows intact, but a 
stage is reached when their resistance is 
overcome; the bonds are broken, and they 
swing back, unable to exert further op- 
position to the slip. The limit of elastic- 
ity has now been passed. Energy is dis- 
sipated ; set has been produced; the action 
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is now no longer reversible. The mod» 
shows well the gencral disturbance that 
is set up in molecules adjoining the plane 
of slip, which we may take to account for 
the work that is expended in a metal in 
producing plastic strain. 

Moreover, when the slip on any plane 
stops and the molecules settle down again, 
the chances are much against their all tak- 
ing up the normal] orientation which they 
had before the disturbance. What I have 
called dissenting groups, or unstable co- 
teries, are formed as a result of the dis- 
turbance. Here and there like poles are 
found in juxtaposition. Viewed as a 
whole, the molecular constitution of the 
metal in the region adjacent to the plane 
of slip is now uncertain and patchy. It 
includes parts whose stability is muci less 
than normal. Individual molecules or 
small groups in it are very feebly stable; 
a touch would make them tumble into 
positions of greater stability. 

Observe how all this agrees with what 
we know about the nature of plastic strain 
through experiments on iron or other 
metals. Its beginning is characteristic- 
ally jerky. Once the critical force is 
reached, which is enough to start it, there 
is a big yield, which will not be stopped 
even by reducing the amount of the strain- 
ing force. 

Again, we know there is a slow creep- 
ing action that continues after the strain- 
ing force has done its main work. I as- 
cribe this to the gradual breaking up of 
the more unstable groups which have been 
formed during the subsidence of disturb- 
ance in the earlier stage of the slip. 

Further, we know that overstrained iron 
is very imperfectly elastic until it has had 
a long rest, or until it has been raised 
for a short time to a temperature such as 
that of boiling water. This is to be ex- 
pected when we recognize the presence of 
unstable individuals or groups resulting 
from the overstrain. When the elasticity 
of the overstrained piece is tested by re- 
moving ard reapplying the load, some of 
these tumble into new positions, making 
inversible movements, which dissipate 
energy and produce hysteresis in the re- 
lation of the strain to the stress although 
the strain is quasi-elastic. At ordinary 
temperatures these unstable groups are 
gradually becoming resolved, no doubt 
through the action of the molecular move- 
ments that are associated with heat, and 
hence the slow progressive recovery of 
perfect, or nearly perfect, elasticity 
shown by the experiments of Muir. Let 


1 J. Muir, “On the Recovery of Iron from Over- 
ogo Philosophical Transactions, vol. exclil, A. 
Ud. 
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the temperature be raised and they disap- 
pear much more quickly; in warm sur- 
roundings the rest-cure for elastic fatigue 
docs not need to be nearly so long. 

Rosenhain? has recently shown that after 
the slip-bands on the surface of an over- 
strained specimen have been obliterated 
by polishing, traces of them will reappear 
on etching if only a short interval of 
time is allowed to lapse since the over- 
straining; but if time is given for 
complete recovery no traces are found. 
This is in remarkable agreement with the 
view now put forward, that the layers 
contiguous to the surface of slip contain 
for a time conparatively unstable groups. 
They are consequently different from the 
normal metal until the unstable groups 
are resolved, and the temporary difference 
manifests itscif on etching, provided that 
is done while the difference still exists. 

From the engineer's point of view, a 
much more important matter than this 
fatigue of elasticity is in the fatigue of 
strength that causes fracture when a 
straining action is very frequently re- 
peated. Experiments which I made with 
Mr. Humfrey? showed that this action 
begins with nothing more or less than 
slight slip on surfaces where the strain 
is locally sufficient to exceed the limit of 
elasticity. An alternating stress, which 
makes the surfaces slip backwards and 
forwards many thousands, or it may be 
millions, of times alternately, produces 
an effect which is seen on the polished 
surface as a development of the slip lines 
info actual cracks, and this soon leads to 
rupture. 

We have, therefore, to look for an effect 
equivalent to an interruption of continuity 
across part or the whole of a surface of 
slip, an effect progressive in its character, 
becoming important after a few rubbings 
to and fro if the movement is violent, but 
only after very many rubbings if the 
movement is slight. 

That there is a progressive action which 
spreads more or less into the substance of 
the grain on each side of the original sur- 
face of slip was clearly seen in the experi- 
ments referred to. It was found that a 
slip-band visible on the polished surface 
of the piece broadened out from a sharply 
defined line into a comparatively wide 
band with hazy edges, and this was traced 
to an actual heaping up of materia] on 
each side of the slip which constituted the 
original line. 

I think this suggests that under alter- 


1 Journal of the Iron and Steel Institute, 1906. 


2 Ewing and Humfrey. “The Fracture of Metals 
Under Repeated <Alternations of Stress,” Philo- 
sophical Transactions, vol. ec, A, 1902. 
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nating stresses which cause repeated back- 
ward and forward slips, these do not occur 
strictly on the same surface in the suc- 
cessive repetitions, and hence the disturb- 
ance spreads to some extent laterally. It 
may be conjectured that slip on any sur- 
face leaves a more or less defective align- 
ment of the molecular centres; that is to 
say, the rows on one side of the plane of 
slip cease to lie strictly in line with those 
on the other side. If this occurs over 
neighboring surfaces, as a result of slips 
on a number of parallel planes very close 
together, the metal throughout the af- 
fected region loses its strictly crystalline 
character, and with it loses the cohesion 
which is due to strict alignment. 

G. T. Beilby, in a very suggestive 
paper,' has advanced grounds for believ- 
ing that portions of a metal may pass 
from a crystalline to an amorphous forma- 
tion under the mechanical influence of 
severe strain, as in the hammering of gold 
leaf or the drawing of wire, and that this 
occurs in the polishing of a metallic sur- 
face, and also in the internal rubbing 
which takes place at a surface of slip 
within the grain. In both cases he sug- 
gests the formation of an altered laver. 
When a polished metal surface is etched. 
the altered layer is dissolved away, and 
the normal structure below it is revealed. 

Without accepting all Mr. Beilby’s con- 
clusions, I think the idea of an altered 
and more or less amorphous laver is sup- 
ported by the considerations I am now 
putting forward. We have assumed that 
in normal crystallization the intermolecu- 
lar forces lead to a normal piling, in 
which each molecule touches six neigh- 
bors. But it may be conjectured that 
some of them may take up pyramidal 
piling (touching twelve others) under the 
compulsion of strong forces-—such forces, 
for example, as act on the superficial 
molecules of a surface that is being 
polished. | 

If this also occurs at a surface of slip, 
it gives us a clue to several known facts. 
It at least assists in explaining the famil- 
iar result that metal is hardened by strain- 
ing in the sense of being made less plastic. 
Again, it accounts for the general increase 
of density which is found to take place in 
such an operation as wire-drawing. 
Further, if a local increase of density oc- 
curs in the interior of a grain through 
piling of some molecules in the closer 
manner where repeated slips are going 
on, the concentration of material at one 
place requires it to be taken from another; 


1 Beilby. “The Hard and Soft States in Metals,” 
Philosophical Mayazine, August, 1904. 
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in other words, the closer piling tends to 
produce a gap or crack in the neighbor- 
hood where it occurs. This is consistent 
with what we know of the development of 
cracks through repeated alternations of 
strain. 

Recourse to the model shows that with 
pyramidal piling the polar axes point in 
so random a manner that the aggregate 
may fairly be called amorphous. To illus- 
trate this a group is shown with centres 
fixed at the corners of equilateral tri- 
angles. | 

It is obvious that any pyramidal piling 
at a surface of slip tends to bar further 
slip at that particular surface. Hence, 
not only the augmented hardness due to 
strain, but the tendency in repeated al- 
ternations to lateral spreading of the re- 
gion on which slip occurs. The hardness 
due to straining is, of course, removed 
when we raise the metal to such a tem- 
perature that complete recrystallization 
occurs, normal piling being then restored 
in the new grains. 

Taking a previously unstrained piece, 
it is clear that the facility with which 
slip will occur at any particular surface 
of slip in any particular grain depends 
not only on the nature of the metal and on 
the orientation of the surface in question 
to the direction of the stress, but also on 
the amount of support the grain receives 
from its neighbors in resisting slip there. 
In other words, for a given orientation of 
surface the resistance to slip may be said 
to consist of two parts; one is inherent 
in the surface itself, and the other is 
derived from the position of the grain 
with reference to other grains. 

To make this point clear, think of a 
grain (under stress) in which there is a 
gliding surface oriented in the most favor- 
able direction for slipping. Slip on this 
surface can take place only when its yield- 
ing compels the neighbors (which are also 
under stress) to yield with it, and the 
surfaces in these on which slip is com- 
pelled to occur are, on the whole, less 
favorably situated. Hence the original 
grain can not yield until the stress is con- 
siderably in excess of that which would 
suffice to make it yleld if it stood alone, 
or had neighbors equally favorably in- 
clined. | 

Apply this consideration to the case of 
steel, where there are two classes of grain 
—the ferrite, which is simply iron, and 
the pearlite, which is a harder structure. 
Slip on any ferrite grain is resisted partly 
by the strength of the surface itself, and 
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partly by the impossibility of its yield- 
ing without forcing slip to take place on 
neighboring (harder) grains. Now sup- 
pose the structure is a very gross one, 
such as Mr. Stead has shown may be found 
in steel that is seriously overheated. On 
the large grains of ferrite in overheated 
steel the resistance to slip will be but 
little greater than it would be in iron, 
and, consequently, under an alternating 
stress fatigue of strength, leading to 
rupture, may be produced by a very 
moderate amount of load. Mr. Stead? 
has shown how the effects of overheating 
can be removed by the simple expedient 
of raising the steel to a temperature suf- 
ficient to cause recrystallization — a 
homeeopathic remedy that transforms the 
gross structure of the overheated metal 
into an ordinarily fine structure, where 
no ferrite grain can yield without com- 
pelling the yielding of many pearlite 
grains. Hence we find, as Rogers? has 
demonstrated by experiment, that steel 
cured by reheating from the grossness of 
structure previously produced by overheat- 
ing has an immensely increased power to 
resist the deteriorating effects of often 
repeated stress. | 

I trust you will not feel I have abused 
the license of the chair in presenting con- 
tributions to molecular theory that are 
for the most part in the nature of specu- 
lative suggestions, thrown out in the hope 
that they may some time lead to fuller 
and more definite knowledge. Remote as 
they may seem to be from the concerns of 
the workaday engineer, they relate to the 
matter which it 1s his business to handle, 
and to the rationale of properties, without 
which that matter would be useless to 
serve him. We have attempted to pene- 
trate into its very heart and substance in 
order the better to comprehend the quali- 
ties and functions on which the practical 
work of engineering relies. ‘The man 
whose daily business leads him through 
familiar tracks in a forest does well to 
stray from time to time into the shady 
depths that lie on either hand. The eyes 
of his imagination will be opened. He 
will at least learn his own limitations, 
and, if he is fortunate, he may gain some 
clearing on a hilltop which commands a 
wider view than he has ever had before. 
1 See espec'ally a paper by J. E. Stead and 
A. W. Richards on “The Restoration of Danger- 
ously Crystalline Steel by Heat Treatment,” Jour- 
nal of the Iron and Steet Institute, No. 2, 1903. 

2 F. Rogers, “Heat Treatment and Fatigue of 


Steel,” Journal of the Iron and Steel Institute, 
No. 1, 1905. 
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BOOK REVIEWS. 


“Complete Examination, Questions and 
Answers, for Marine and Stationary Engi- 
neers.” Calvin F. Swingle. Chicago. Fred- 
erick J. Drake & Company. Flexible leather. 
368 pages. 4% by 7 inches. Illustrated. 
Supplied by the ELectricaL Review at $1.50. 

This volume is put out as a complete 
engine operators’ catechism, and it is the 
aim of the author to enable the careful 
student of it to obtain a certificate for 
operating marine engines. The subjects 
of heat and combustion are first taken up, 
followed by a consideration of the boiler 
and its appurtenances ; a chapter is devoted 
to the care and operation of boilers, and 
finally engines and auxiliary machinery 
are discussed. While not all the explana- 
tions are put in a strictly scientific way, 
the manner of presentation is possibly one 
which will appeal to the class of readers 
sought. 

“The Management of Electrical Machin- 
ery.” Sixth edition. Francis B. Crocker 
and Schuyler S. Wheeler. New York. D. 
Van Nostrand Company. Cloth. 224 pages. 
5 by 6% inches. lllustrated. Supplied by 
tho ELECTRICAL REVIEW at $1. 

For many years this little book was not 
only the standard, but the only, work of 
its kind available for men in charge of 
electrical machinery. It is so well known 
that there is no need, in calling attention 
to the new edition, to do more than state 
that this has been brought up to date. A 
large amount of new and amended ma- 
terial dealing with the management of 
alternating-current generators and motors, 
both single-phase and polyphase, and rail- 
way motors, has been added. Although 
the field to be covered is now much larger 
than when the book was first issued in — 
1892, by eliminating those parts dealing 
with machines no longer in use, the vol- 
ume has been prevented from becoming 
bulky. For those whose business it is to 
keen a machine in order, and who have 
not had that training in theory which 
will assist in locating troubles, this book 
is invaluable; and, at the same time, it 
is of great assistance to ihose who have 
had book training, but whose experience 
with electrical machinery in actual service 
has been limited. 

“Steam Turbines and Turbo-Compressors 
—Their Design and Construction.” Frank 
Foster. Manchester, England. The Scien- 
tific Publishing Company. Cloth. 449 pages. 
6 by 8% inches. Illustrated. Price, 10s., 
6d., net. f 

An attempt has been made here to pro- 
duce a book dealing with the intricate sub- 
ject of steam turbine design, but which 
shall not be deeply involved in mathe- 
matics. The attaining of exceedingly high 
thermal efficiencies is not insisted upon, 
but rather is the practical and workable 
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type of machine considered.. The author 
discusses clearly the different types of tur- 
bines, such as the action and reaction, and 
describes practically all the principal 
types that have been built. The various 
elements in design, such as the nozzles, 
blades, construction of rotor, methods of 
governing and bearing construction, are 
taken up in order, and the various actions 
coming into play during operation are ex- 
plained and methods of providing for 
them suggested. A chapter on steam tur- 
bine performance gives some character- 
istic results and an analysis of the losses 
which take place. Both stationary and 
marine types of turbines are described. 


“Wiring a House.” Herbert Pratt. New 
York. The Derry-Collard Company. Paper. 
21 pages. 5% by 8 inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at 25 cents. 


This is one of a series of papers written 
for the practical man. The work takes 
up in detail the calculations involved in 
installing a simple two-wire or three- 
wire system for incandescent lighting. 
The familiar formule for calculating the 
carrying capacity and resistance of cir- 
cuits are given, and there are several 
diagrams showing the layout for wiring 
a typical residence. 


“Outlines of the Evolution of Weights and 
Measures and the Metric System.” William 
Hallock and Herbert T. Wade. New York. 
The Macmillan Company. Cloth. 304 pages. 
6 by 9 inches. Supplied by the ELECTRICAL 
REVIEW at $2.25. 


A most interesting account is given here 
of the development and adoption of the 
metric system of weights and measures in 
Europe, and the progress which has been 
made in its use in various countries. 
While the authors are admittedly sup- 
porters of the metric propaganda, they 
have not taken up the subject in a con- 
troversial manner. They have prepared 
this book to serve as an introduction to 
metrological science and to make available 
an intelligent work dealing with the metric 
system. The metric system has resulted 
not from a sudden impulse, but is the 
growth of over a century of careful study 
and discussion. While it is very probable 
that it would not have been adopted by 
France as early as it was had it not been 
for the disturbing conditions of that 
country at the time, this fact does not in 
any way detract from the value of the 
work that has been given to this develop- 
ment. In fact, the original committee to 
whom was assigned the task of preparing 
a truly scientific system of metrology con- 
sisted of men in the first rank of science. 
The story of the difficulties encountered 
and the opposition they overcame in their 
work is exceedingly interesting. The book 
starts with a discussion of the beginnings 
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of the science of metrology, describes the 
origin and development of the metric 
system and its extension throughout 
Europe and elsewhere, then takes up a 
discussion of the weights and measures in 
use in this country and the use of the 
metric system in commerce, engineering, 
pharmacy and science. It is a work which 
may be read with profit by all those who 
are interested in metrology, whether they 
be supporters or opponents of the metric 
system. To the book is added a useful ap- 
pendix, giving tables of equivalents and 
a number of useful physical constants. 


“The Elements of Electrical Engineering.” 
Vol. i. William Suddards Franklin and Will- 
iam Esty. New York. The Macmillan Com- 
pany. Cloth. 518 pages. 6 by 8%, inches. 
250 illustrations. Supplied by the ELECTRICAL 
REVIEW at $4.50 


New text-books for students of elec- 
trical engineering have not been lacking 
of late, but seldom has the reviewer had 
the pleasure of examining one which seems 
so well fitted to meet the requirements 
of teaching in our technical schools. The 
demands made on the various engineering 
departments at these schools are various 
in order to meet the requirements of the 
different classes of students. The problem 
of obtaining a text-book, or even a set of 
text-books, that will supply the needs at 
an expense not prohibitive is difficult. The 
authors of this book, realizing from a long 
experience in teaching the needs and diffi- 
culties, have decided to lay the greatest 
stress upon the fundamental principles, 
and only pass to details when this will 
assist in the understanding. With this 
idea in view the first part of the book ex- 
plains the fundamental laws of electricity 
and magnetism and how these are applied 
in the dynamo and motor. The character- 
istic behavior of these various machines is 
discussed, as well as their performance as 
energy converters. The methods of ra- 
ting machines are carefully explained and 
some instructions given for the care and 
operation of dynamos and motors. This 
is the ground covered by the book proper. 
The discussions are clear and satisfactory 
and not at all mathematical, so that this 
part is suitable for the use of students 
who are not making a specialty of elec- 
trical engineering, as well as being excel- 
lently adapted to serve as an introduction 
for the electrical student. To carry the 
latter further there is a number of appen- 
dices, one on electromagnetism, in which 
the theory is gone into fully. Another 
deals with characteristic curves, those tools 
which are so useful to the electrical engi- 
neer. A third appendix makes a study 
of armature windings, and a fourth gives 


over 100 practical and instructive 
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examples to be worked out by the student 
as he progresses through the book. This 
brief outline will, perhaps, indicate in a 
way the method of treatment adopted by 
the authors. Ag said before, the aim is 
to instil principles, and not confuse the 
mind with a mass of so-called practical 
information. Too many books err in try- 
ing to give too much so-called practical 
data and in trying to catalogue too many 
types of machines. In the opinion of the 
reviewer this practice is wrong. Electrical 
engineering is becoming so broad and 
practice is advancing so rapidly that it is 
disheartening to attempt—in fact, it is 
impossible—to keep up with all advances. 
What should therefore be done, and what 
is done here, is a driving home of the 
fundamental principles upon which elec- 
trical engineering is based. 


The Adirondack Murray 
Memorial Association. 

Quite a number of electrical men have 
become interested in the recently organ- 
ized Adirondack Murray Memorial Asso- 
ciation, which provides for the perpetua- 
tion of the memory of Adirondack Murray. 
The objects of the association will be to 
erect a suitable monument at his burial 
place, to preserve the homestead at Guil- 
ford, Ct., to assist in the education of 
his daughters, and to promote the sale of 
his books. 

The trustees of the association are: 
W. H. Merrill, of the Boston Herald; 
Colonel A. A. Pope, Hartford, Ct.; Rev. 
Newell Dwight L. Hillis, Brooklyn, N. Y.; 
Hon. Edward Griswold and C. H. Scholey, 
Guilford, Ct.; Hon. M. J. Hapgood, Peru, 
Vt.; James H. Cutler, Washington, D. C.; 
Harry V. Radford, of Woods and Waters, 
and M. F. Westover, Schenectady. 

The officers of the association are: 
Edward Griswold, a classmate and life- 
long friend of Mr. Murray, president; M. 
J. Hapgood, treasurer; M. F. Westover, 
secretary. 

The constitution provides that the 
membership in the association shall be 
permanent without annual dues, and that 
members may be either “regular,” 
“special” or “patron.” Any person may 
become a regular member upon the pay- 
ment of $2, a special member upon the 
payment of $5, and a patron member 
upon the payment of $26, or such larger 


sum as he may be disposed to give. 
w 


The number of rubber trees of all ages 
in the Federated Malay States is put at 
six or seven millions. The rubber produc- 
tion of 1905 is estimated to have been 
300,000 pounds. 
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The Meeting of the Electrical 
Jobbers at Niagara Falls. 
As reported in the issue of the ELEc- 

TRICAL REVIEW for September 15, a meet- 

ing of electrical jobbers and manufactur- 

ers was held at the International Hotel, 

Niagara Falls, N. Y., September 11-14. 

The business programme included divis- 

ion meetings on September 11, both 

morning and afternoon, and a morning 
session on September 12. Executive com- 
mittee meetings were held on the after- 
noon of September 12, on the morning 
and afternoon of September 13, and on 
the morning and afternoon of September 

14. 

The entertainment programme in- 
cluded a ladies’ informal reception in 
the parlors of the International Hotel, a 
smoker for the jobbers and manufacturers 
at the Cataract Hotel, and a rejuvenation 
of the Sons of Jove, following the smoker 
at the Cataract Hotel, on September 11. 
On the morning of September 12 a tug- 
of-war was indulged in between teams 
representing the Atlantic and Central 
divisions of the jobbers, and the ladies 
and manufacturers were given a carriage 
drive. In the evening there was a trolley 
ride to the rapids of Niagara Gorge, and 
later an informal dance in the ballroom 
of the Cataract Hotel. 

On the morning of September 13 a base- 
ball game was held between the manufac- 
turers and the jobbers. In the evening 
there was a progressive euchre for the 
ladies in the parlors of the International 
Hotel, and a banquet of jobbers and man- 
ufacturers in the dining hall of the Inter- 
national Hotel. | 

On September 14, in the morning, 
there were sight-seeing trips to various 
points of interest. At one o’clock a pic- 
nic was given at Brock’s Monument, 
Queenstown Heights, overlooking Lake 
Ontario. It was unfortunate that the rain 
kept a good many from attending this 
picnic. 

In addition to those mentioned in last 
week’s issue of the ELECTRICAL REVIEW, 
the following attendants and guests ar- 
rived late: W. J. Phelps, Frank Stout, 
E. Ward Wilkins, A. T. Appleton, Nor- 
man Marshall, E. A. Jenkins, H. B. 
Crouse, Thomas Walsh, E. H. Haughton, 
F. S. Terry, Harry Hart, A. N. Palmer 
and H. C. Hoovens. The attendance was 
markedly representative of the jobbing 
and manufacturing sides of the electrical 
industry. 

The baseball game was the means of 
creating considerable amusement, and was 
really one of the most enjoyable features. 
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Counsel Thomas M. Debevoise officiated 
as umpire, armed with a pistol and a golf- 
er’s guide. The line-up was as follows: 

Electrical manufacturers—Waterman, 
Ist base; Hart, catcher; Gray, pitcher; 
Wilkins, 2d base; Gray, 3d base; Walsh, 
shortstop; Grier, centre field; Crockett, 
left field; DeVeau, right field. 

Electrical jobbers—Wayman, short- 
stop; Hopkins, centre field; Turner, left 
field; Hodge, 3d base; Fletcher, catcher; 
Hall, 1st base; Hughie, pitcher; Adams, 
2d base; Jones, right field. 

Of the many banquets held by electrical 
men during the last few years it was con- 
ceded that the affair attended by the elec- 
trical jobbers on Thursday, September 13, 
at the International Hotel, was beyond 
others in the matter of its genial spirit 
and good-fellowship and the enthusiasm 
inspired by the toasts, and especially by 
the toastmaster, Counsel Thomas M. 
Debevoise. The toasts were as follows: 
“Hospitality,? W. W. Low; “Wire-Pull- 
ing,” Albert H. Elliott; “Sand,’ Hon. 
Daniel Hemingray; “The Old Apple 
Tree,” A. D. Page; “Timely Sentiments,” 
J. C. Fish; “A New Broom,” Harry E. 
Hart; “The Jobbers,” E. W. Rockafellow ; 
“Trade Ideas,” E. Irving. 

The menu served was as follows: 


Dry Martinis 
Littleneck Clams 
Bisque of Lobster Croutons Souffle 
Salted Almonds Cheese Straws 
Stuffed Olives Celery 
SavuTERNE 
Fillet Sole, White Wine ebeuce 
Potatoes Saint An 
Broiled Squab Ghicken on Toast 
German String Beans 
CLARET 
Punca av Kirsc 
Braised Saddle of Southdown Mutton 
Currant Jelly 
CHAMPAGNE 
Potato Orono iten 
Salad Victoria 
Frozen Noeseincde Pudding 
Fancy Assorted Cakes 
Fromage de Cataract 
OIGARS 
Saltines 
CIGARETTES 
Demi Tasse Coffee 


The peculiar success of this dinner was 


largely due to the indefatigable efforts of 


the committee in charge, consisting of 
Messrs. Robertson, Sibley and Bosley. 


Johns Hopkins University 
Offers Graduafe Courses 
in Applied Science. 

The Johns Hopkins University is offer- 
ing as a part of its regular curriculum ad- 
vanced courses in applied science. These 
aim to present the most recent advances 
of the several sciences from the point of 
view of theory and in their special bear- 
ing on industrial applications, and are 
designed to meet the present demand for a 
specialized scientific equipment exceeding 
that indicated by the usual collegiate or 
engineering degree. Particular attention 
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in these courses is paid to the results of 
research and to improvements in methods 
as reported in current scientific literature. 
Complete laboratory facilities are offered 
to engineers and others who desire to 
prosecute research along particular lines. 

These courses are adapted to students 
who have graduated in engineering or 
science, to engineers desirous of knowing 
the present state of research in their sub- 
jects, and to those wishing to prosecute 
some special experimental research. 
Courses having special bearing on applied 
science are now offered in biology, chemis- 
try, physics, applied electricity, geology 
and mechanical drawing. Under physics 
and allied subjects, courses are given in 
electrical measurements, applied electri- 
city, photography, theoretical mechanics, 
the design of instruments and mechanical 
drawing. 


Meeting of the American 
Institute of Electrical 
Engineers. 

The 209th meeting of the American 
Institute of Electrical Engineers will be 
held in the auditorium of the New York 
Edison Building, 44 West Twenty-seventh 
street, on Friday, September 28, at 8.15 
P. M. Dr. Samuel Sheldon, recently 
elected president of the Institute, will be 
officially conducted into office at this 
meeting. Dr. Sheldon will read his in- 
augural address, entitled “The Work of 
the Institute.” — 

The following papers will be presented : 

“The Effect of Iron in Distorting Al- 
ternating-Current Wave-Form,” by Pro- 
fessor Frederick Bedell and Elbert B. 
Tuttle, Cornell University, Ithaca, N. Y. 

“The Current Transformer,’ by Ken- 
neth L. Curtis, Leland Stanford, Jr., 
University, Palo Alto, Cal. 

Pre 
New York Electrical Society. 

The New York Electrical Society will 
open its season for 1906-1907 with an 
interesting meeting, on the evening of 
September 26, at the exhibition offices, 
1414 Broadway, New York city, introduc- 
ing to the electrical public one of the 
notable inventions of recent years, the 
Cahill Dynamophone and Telharmoniuin 
System. Oscar T. Crosby, the well-known 


electrical engineer, who is associated with 


Dr. Thaddeus Cahill in the enterprise, 
will deliver an address on the subject of 
the apparatus. An excellent programme 
of music of all kinds will be presented. 
The new president, George Herbert 
Condict, will be in the chair. Each mem- 
ber will be at liberty to bring one lady on 
presentation of the card of admission. 
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Carbon Brushes versus Copper. | 

Although giving carbon brushes full 
credit for the assistance they have given 
in developing electrical apparatus, E. 
Austin raises the question whether it will 
not be possible, and perhaps desirable, 
to return to copper to-day. Although a 
few years ago carbon was indispensable to 
prevent sparking, much advance in ma- 
chine design has since taken place, and 
the use of commutating poles and other 
similar devices should enable us to re- 
turn to copper, the advantage being the 
lower electrical resistance and the de- 
creased friction, and hence a more efti- 
cient and cooler machine. The advantage 
of doing this will be much greater with 
the high-speed machines to which we are 
returning in order to take advantage of 
the steam turbine, and it is a rather curi- 
ous fact that continuous-current machines 
driven by turbines are now run with 
copper brushes, although, on account of 
the high-reactance voltage of the arma- 
ture, they are the ones to which carbon 
brushes would seem to be the most neces- 
sary. The conductivity of carbon is only 
one-tenth that of copper, and its friction 
cofficient is 0.3, as against 0.2 for copper. 
It has been estimated that the efficiency 
of a fair-sized machine can be raised from 
two to two and one-half per cent by sub- 
stituting copper for carbon brushes. Bet- 
ter results can be obtained by using car- 
bon coated with copper or carbon which 
contains a large percentage of copper; 
- but the efficiency of a machine can always 
be increased an amount well worth con- 
sideration with pure copper alone.—a b- 
stracted from the Electrical Engineer 
(London), August 31. 


< 
An Experiment in Industrial 
Training. 
The apprenticeship course of the 


General Electric Company at West Lynn, 
Mass., is described here by M. W. Alex- 
ander. The object. of this course is to 
train young men as skilled jJourneymen 
and to furnish a supply of such men from 
which foremen and assistant superin- 
tendents may be picked. Under this sys- 
tem boys of at least sixteen years of age 
with a grammar school education are in- 
dentured as apprentices in one of the 
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many trades practiced at the West Lynn 
works. The applicants have to serve a 
trial period from one to two months, and 
unless they give promise of becoming 
good artisans during this period they are 
not allowed to sign the regular appren- 
ticcship agreement. This agreement pro- 
vides for a service of four years, during 
which time the apprentices are paid fair 
wages along a progressive schedule, and 
are given every opportunity to learn the 
arts of the particular trade to which they 
are indentured. The wage schedule is 
set so that each boy can be self-supporting 
from the beginning, even during the trial 
period. In addition to the work in the 
shops the apprentices attend school twice 
a week, each session lasting two and one- 
half hours. These sessions take place 
during the working period, and the boys 
are paid for this time at the regular rate. 
For this instruction a small shop has been 
set aside in a large factory which is de- 
voted entirely to the preliminary instruc- 
tion of apprentices. He serves in this 
shop for about two years, and is then sent 
into the regular shop, where he secures 
still greater skill and accuracy on a 
greater variety of work. It is said that 
this school has proved most successful 
since its inception early in 190%.—Ab- 
stracted from Machinery (New York). 
September. 
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The Nature and Origin of Volcanic 
Heat. 

Exception is taken here by T. J. J. See 
to the recently propounded theory of the 
origin of volcanic heat, due to Professor 
Elihu Thomson, an abstract of which 
appeared in the issue of the ELECTRICAL 
Review for August 25. Dr. Thomson 
says a truly solid interior seems to be de- 
manded by the accepted great rigidity of 
the body of the earth. While the author 
had frequently expressed this view in his 
writings, he thinks he has since proved 
conclusively that a fluid substratum un- 
derlies the earth’s crust. Rigidity really 
does not disprove internal fluidity, and 
the geological evidence of the existence of 
a fluid substratum is overwhelming. He 
has shown that the required rigidity could 
be given by a fluid interior, if it were 
under sufficiently great pressure. He 
agrees with Dr. Thomson in pronouncing 
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against radium as a source of volcanic 
action, for, were this the cause, abun- 
dant eruptions should be expected to occur 
in all countries underlaid with granite, 
which is contrary to observation. R. J. 
Strutt, from his radium investigations, 
concludes that the internal temperature 
of the moon exceeds that of the earth, 
hut the observed temperature of the lunar 
surface contradicts this hypothesis. From 
this we must be very cautious about as- 
cribing too much to radium. The best 
experimental evidence available is that 
radium is a temporary form of matter 
the energy of which must be renewed 
from other sources at intervals of 20,000 
vears, and thus it may play an inappre- 
ciable part in the physics of the universe. 
There is no evidence that it is an import- 
ant cosmical agency. The great forces 
which have most profoundly modified the 
world will be found to be familiar ones 
which are overlooked mainly because they 
are so simple and so near at hand.—Ab- 
stracted from Science (New York), Sep- 
tember 7. 
< 


Practical Notes on Underground 
Substations. 

Some notes dealing with the construc- 
tion of underground substations, refer- 
ring particularly to English practice, are 
given here by W. Pleasance. These sub- 


stations are intended for the large trans- 


formers which take the place of a number 
of smaller transformers placed on poles. 
Two general types are recognized—single 
and double-compartment vaults. As a 
measure of prdcaution against possible 
flooding, it is best to use the type of trans- 
former designed to be placed in a water- 
tight tank. This is bulkier than the un- 
enclosed type for the same output and 
necessitates a larger chamber. In the 
single-compartment type of chamber it 
is necessary to leave a passageway for the 
inspector. This calls for a somewhat 
larger chamber. Space may be saved by 
making a recess in the chamber by which 
entrance is effected. The chamber should 
not be less than seven feet high from floor 
to ceiling. One of the most important 
features in its construction is to provide 
This is best 
done by laying down a foundation of nine 
inches of concrete with a slope toward one 
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end of one inch in four feet. On this 


floor a fourteen-inch brick wall is erected.. 


The floor and walls are then waterproofed 
either with cement, lead sheathing, or 
asphalt, and over the waterproofing is 
laid three inches of concrete, also sloping 
toward a sump where water may collect. 
A nine-inch wall is then built against the 
waterproofing, and the beams for sup- 
porting the roof laid upon this. The roof 
is covered with the same waterproofing, 
and over that is put a second layer of con- 
crete. The waterproofing should be car- 
ried well up and turned under the top 
course of brick. The roof beams must be 
selected to stand heavy loads, at least that 
of a loaded cart. Ventilation must be 
provided, otherwise the walls and appa- 
ratus will sweat; and it is advisable to 
install a small fan to circulate the air for 
the first few months. The opening of the 
duct into the chamber must be carefully 
finished. White-enameled bullnose bricks 
are preferable. When they can not be 
used the wall should be bell-mouthed with 
a wide sweep. —Abstracted from the Elec- 
trical Review (London), August 31. 
< 


The Sudden Short-Circuiting of 
Alternators. 

A study is made here by F. Punga of 
the factors that effect the difference be- 
tween a gradual short-circuit and a sud- 
den short-circuit. As the matter is rather 
complicated, an exact solution of the 
problem seems quite impossible, but a 
rough approximation may be made. If 
the generator be short-circuited, the flux 
in the armature, as well as in the pole, 
has to be changed; and it is this change 
of flux which changes many of the phe- 
nomena observed on the occasion of a 
sudden short-circuit. During the time 
this change is taking place a larger flux 
is entering from the pole shoes into the 
armature than at the end of the change, 
and therefore a higher electromotive force 
is also produced. The maximum short- 
circuit current may reach a value twenty 
times larger than the full-load current, 
and, owing to the change of flux induced 
in the field-winding acting in the same 
sense as the exciter voltage, the exciting 
current is increased. If the generator 
were standing still the change in field 
flux would induce the same effect in the 
armature-winding as in the field-winding. 
As, however, the field is rotating, the cur- 
rent induced in the armature circuit due 
to the change of flux is displaced by 
nearly ninety degrees. In case the arma- 
ture cireuit has a considerable resistance 
a component of the current induced will 
have a demagnetizing effect, but, in 
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general, this may be neglected. 
armature current at short-circuit does 
not immediately reach the value corre- 
sponding to the induced electromotive 
force, requiring about one-quarter of the 
period to grow from zero to its maximum. 
An analytical examination of the con- 
ditions existing at short-circuit leads to 
the following conclusions: After a sud- 
den short-circuit the field current in- 
creases within a quarter of a period to 
a maximum value. The number of mag- 
netic lines that would be linked with the 
field circuit if the generator were grad- 
ually short-circuited with the preceding 
maximum value as excitation would be 
just as large as with normal excitation 
before the short-circuit. The effect of 
a sudden short-circuit may be briefly sum- 
marized as follows: The excitation cur- 
rent is increased, the exciter is overloaded 
momentarily to a considerable extent, the 
armature current reaches a value con- 
siderably higher than the normal short- 
circuit current, and, as a consequence of 
the high armature current, a considerable 


' force is produced on the spool heads. 


Even though the armature have a com- 
paratively large ohmic resistance or the 
short-circuit occur at a distance from the 
generator, the armature current mav still 
become considerably higher than the 
normal short-circuit current, and the cop- 


per losses mav represent a dangerous over- 


load on the generator. The author then 
gives the results of an investication of 
sudden short-circuits on a 5,000-kilowatt 
alternator. Tt was found that after a 
sudden short-circuit the exciting current 
rose to six times its normal value, while 
the flux fell to ahout one-half its normal 
value. In order to determine the value of 
the sudden current rush a dead-beat am- 
meter and a hot-wire ammeter were used. 
but in either case the readings are merelv 
indications. and are not accurate. It was 
found that the ammeter in the field cir- 
cult at the moment of short-circuit gave 
maximum deflections about three and 
one-half times the normal exciting cur- 
rent, while the hot-wire instrument 
showed that the current rush in the arma- 
ture was nearlv double that taking place 
on a normal short-circuit. The results 
point to the advisability of clamping the 
field spools firmly and of using mechanic- 
ally strong insulation on the armature. 
It has been suggested that one method of 
protecting a generator against such un- 
expected loads would be to insert an over- 
load switch in the field cireuit.—Ab- 
stracted from the Electrician (London), 
August 31. 


The 
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The Measurement of Phase 
Differences. 

Methods of measuring phase differences 
are divided by Dr. C. V. Drysdale into 
three classes — measurements at high 
power-factor, measurements at low power- 
factor, measurements of small differences 
of phase. For ordinary commercial test- 
ing the usual method is to determine the 
power by means of a wattmeter and to 
divide this by the product of the effective 
volts and amperes. This method suffers 
from two defects. At high power-factors, 
although the inductive errors due to the 
wattmeter may be small, a small error 
in reading any of the instruments makes 
a large error in the phase angle. At low 
power-factors this error is less, but the 
inductive reactions in the wattmeter have 
their maximum effect. ` With a moderate- 
ly good wattmeter this is perhaps the best 
method of measuring low power-factors. 
For measuring high power-factors the 
author replaces the non-inductive resist- 
ance in his pressure coil by a condenser, 
thus shifting the phase of the pressure 
current by about ninety degrees. While 
the actual shifting can never be quite 
through a quadrant, the angle of error 
is easily obtained by taking readings on 
non-inductive circuits, so that the correc- 
tion factor may be determined. An ob- 
jection to this method is that the con- 
denser tends to magnify harmonics in the 
potential wave, but since all commercial 
circuits are approximately sinusoidal the 
crror here may, in general, be neglected. 
Where a two-phase supply is available the 
pressure coil of the wattmeter may be con- 
nected across one phase, the current coil 
being placed in the other. It is frequently 
important to determine small phase dif- 
ferences at any power-factor, such as are 
introduced by a transformer or shunt. 
For this purpose the best method is to em- 
ploy a wattmeter, arranging some means 
so that the currents in the two coils are 
approximately in quadrature. This may 
be done by condensers, inductances or a 
phase-shifting transformer. This arrange- 
ment serves for measuring differences of 
phases of voltages and also of currents, 
if it is permissible to introduce non-in- 
ductive resistances in series with the cir- 
cuits over which the drop can be taken. 
When such resistances can not be intro- 
duced, the main coil of the wattmeter can 
be changed over from one cireuit to the 
other: but to provide for this case, watt- 
meters having two coils may be used.—- 
Abstracted from the Klectrician (Lon- 
don), August 24. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Manaders are Invited to Contribute Suddestions for Methods of Increasing the Demand for Electric Service 


BEST METHODS TO INCREASE BUSINESS 
APPLIED TO A VILLAGE OR SMALL 
CITY, WHERE THE POPULATION IS NOT 
INCREASING.? 


BY SAMUEL RUST, GREENVILLE, OHIO. 


This subject is a very interesting one 
to every electric light manager or super- 
intendent, and while it is not the writer’s 
intention to try to cover all of the ground, 
he will give some of his personal experi- 
ences and ideas in trying to secure and 
maintain a business in a small town or 
city where the field for new business is 
limited and where it has been intelligently 
worked for many years. 

In the first place, vou will all agree 
that we must give good service, and in 
order to do this the manager or superin- 
tendent must have reliable men—men who 
take pride in their work and who make 
the company’s interest their interest. 
They must be men that are trustworthy, 
and if any of them have to deal with the 
customers (and they all do more or less), 
they should be courteous at all times. 

I believe that the central stations should 
take care of all construction work, such as 
wiring, etc., for the customers; at least, 
the company should see to it that the 
contractor does not. charge prices that 
will tend to prevent prospective customers 
from installing the wiring; in fact, any 
work of this class should be installed by 
the lighting company at nearly cost. In 
doing this the company should of course 
use nothing but the very best material and 
workmanship. The manager or superin- 
tendent should make it his duty to con- 
vince the customers that the company is 
giving them value received for everything 
done for them, that it is his earnest en- 
deavor to favor them as far as possi- 
ble, and never under anv circumstance 
misrepresent anything. It is far better 
for your business if vou never secure a 
man for a customer than to get him and 
lose him because he finds that you have 
misrepresented something. 

I believe that every central station 
should furnish free renewals, no matter 
how small the town. It has a pleasing 
effect on the customer and I believe it a 
paving business for the company, for the 
"1. Read before the Ohio Electric Light. Association, at 


its twelfth annual convention, held at Put-in-Bay Island. 
Ohio, August 21, 22 and 23, 1906. 


reason that if the customer is compelled 
to pay for his renewals, you will find him 
taking lamps from places that are little 
used, leaving the sockets open, and when 
he has occasion to use light in these 
places, he does without. This works two 
hardships on. the company; first, the loss 
of the current consumed; second, the dis- 
satisfied customer, because he has to use 
some other kind of light, and perhaps 
go to some inconvenience in order to ac- 
complish his purpose; whereas, had there 
been an electric lamp there, he would 
have turned it on and been pleased with 
the result. 

The successful superintendent in a 
small town, must, of necessity, be a very 
busy man. He must be in touch with every- 
thing, from the coal pile to the lamp. 
Must know where his men are, what they 
are doing at all times, be with them as 
much as possible, and know that the work 
along every line of the business is being 
done in the most economical and best 
way possible. He should make a study of 
his customers, know their peculiarities, 
and see that they are taken care of in a 
way that will satisfy each individual. It 
is a deplorable fact that almost every 
public service company has the reputation 
of overcharging and mistreating their 
customers. This feeling may be, and 
should be eliminated, and I believe that 
this duty falls upon the shoulders of the 
superintendent, perhaps, more than any 
other officer of the company, and by hard 
and continuous work, by meeting the cus- 
tomers from time to time, listening to 
their grievances, whether they be real or 
imaginary, conceding to their whims as 
far as possible, and constantly bringing 
before them and impressing on them the 
fact that their interests are vour interests, 
you can convince them that you are their 
friends, and that you are serving them 
rather than trying to overcharge them, 
and whenever you succecd in gaining their 
confidence, you will have a friend as long 
as you prove worthy of their friendship, 
and that customer will do you more good 
in getting new business than any one you 
might hire. 

Another grave mistake that is made by 
many small plants, is the arbitrary way 
they have adopted of furnishing service. 
Some have certain hours to run, starting 


at a given hour and shutting down at a 
certain hour. Others are controlled by the 
weather, starting when it gets dark and 
stopping as soon as they think it is light 
enough to do so. I have found that these 
things are very annoying and unsatisfac- 
tory to the customer. He may have a dark 
store and will need light, when the major- 
ity do not need it and you may shut off 
the light just at the time when the con- 
sumer may have an important customer. 
Now, put yourself in the same place and 
see how long you will put up with that 
kind of service. The current should be 
kept on the lines as much as possible. 
You may not make anything in dollars 
and cents; in fact, you may lose something 
in operating during the day, but I am 
sure that the satisfaction will more than 
recompense you for any outlay that you 
may make in this direction. The revenue 
derived from this service may not look 
like a paying proposition; in fact, it may 
appear that you are losing by operating 
your plant at times, but the fact that 
you are giving satisfaction and that your 
customer can have what he wants and at 
the time he wants it, will more than re- 
pay for the seeming loss in operating. 
This kind of service opens up a field for 
many little things that are a convenience 
to the customer and incidentally a source 
of revenue for the company. It gives you 
a chance to install sewing-machine motors. 
flat-irons, chafing-dishes and a great many 
other things that are fully appreciated by 
your customers. 

Another thing that is in favor of the 
continuous operation of your plant is the 
fact that vou may educate the public to 
use more light. If they know that they 
can use it at any time, they will learn to 
use it at times when ordinarily they have 
been getting along without it. The fact 
that they know that they can have the use 
of the current will tend to have a pleasing 
effect upon the customer and you all know 
what that means, not only more revenuc 
from these parties but their influence to- 
ward securing other and new business 
from their friends and this is the end fo 
which we should all be working. The sat. 
isfied and enthusiastic customers are thi 
best advertising mediums that a compan} 
can secure. 

The inducements service 


of good 
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courteous treatment, free renewals and 
day current will do much to solve the 


difficulty of slow business, but where this 


docs not bring in the necessary amount of 
increase desired by a company, special in- 
ducements may be employed in some cases 
to good advantage. Where the company 
has a day current, and I believe that no 
company should operate without furnish- 
ing a day current, special inducements 
can be offered that will attract residence 
customers especially. I have always found 
that where vou could enlist the interests 
of the ladies in your business you had a 
strong aid if the inducements were such 
as to appeal to their ideas of good house- 
keeping and labor-saving devices. With 
a day current flat-irons can be made to 
prove a profitable investment, not supplied 
free because I have always found that 
what costs nothing is usually but little 
appreciated, but supplied at actual cost 
installed without further cost than the 
iron. The best method of introducing the 
flat-iron problem is to order plenty, get 
consent to install on trial, say nothing 
about price or cost until they have had a 
chance to get acquainted with their use. 
Where irons are furnished at cost, it will 
be found that less than five per cent will 
come back to the plant when the time 
comes to close the contract or remove the 
Irons. 

The same rule holds good as to water- 
heaters, sewing-machine motors, smali 
radiators for bedroom service and other 
like appliances costing little but adding 
greatly to the convenience of the house- 
hold. 

One hard problem I have found in 
pushing residence business has been the 
immediate cost of wiring in houses that 
are already occupied. I have not tried 
collecting for wiring in instalments, but 
I believe that such inducements will be 
profitable. Where parties are absolutely 
good I have found it to an advantage to 
give all reasonable time asked for. in pay- 
ing for wiring. Another inducement is 
to offer free a nice portable lamp in each 
residence wired. This does not partake of 
free wiring but is merely an evidence of 
good will on the part of the company to 
induce the customer to stand the incon- 
venience of having the house wired. I 
believe that the companies could advertise 
this as a special inducement for certain 
months and it would bring in much more 
than the cost of the lamp. With business 
houses I have found that furnishing the 
newest and best method of lighting is an 
inducement that is always good. In the 
plant with which I am connected, we 
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would have lost three very desirable de- 
partment store customers had we not been 
able to please them with the high-efficiency 
lamp, and, while they paid for the first 
installation, all lamp renewals are fur- 
nished under the contract. This was suf- 
ficient inducement in these cases. I have 
also found that in small stores where they 
were dissatisfied with a small installation 
of lamps or with the use of gas, the instai- 
lation without cost of one high efficiency 
would bring about satisfaction, or a 
change of gas to electricity. No matter 
how small the town or how unprogressive 
the business man, if he sees his competitor 
well lighted and drawing custom for that 
reason he will listen to inducements for 
his own lighting. | 

As I before stated the necessity for the 
superintendent or business manager of 
the plant in a small city or town to know 
and have a business acquaintance with all 
light consumers is an absolute necessity. 
Five minutes, two or three times each 
month, spent in the store of a man who 
does not use your product with induce- 
ments of better light, will eventually get 
his business. 

One of the greatest mistakes some of 
the smaller central stations are making 
and perhaps the primary cause of many 
plants not proving a financial success, is 
the system of selling current on a flat- 
rate basis. Many times a superintendent 
in order to secure business will listen to 
a prospective customer as to how much 
current he will use and the hours that he 
he will use it, and basing his calculations 
on the customer’s statement makes a price 
too low and in a short time finds the same 
customer using fully double the current 
he had contracted for. In this case you 
have no recourse other than to shut him 
off, making an enemy who will knock your 
business afterward, or letting him con- 
tinue at a loss. If there is a superintend- 
ent here laboring under such unfavorable 
conditions, I would say do not sleep after 
you return home until you put all your 
customers upon meters, for this is vour 
only salvation. You may hesitate fearing 
vou will lose some business; you may 
but the probabilities are you will not lose 
any if they are properly handled; even if 
you should lose a few, don’t worry, as the 
ones you lose will be the ones that you can 
not afford to keep on your lines. The first 
thing to do is to find out as nearly as pos- 
sible what your current costs to produce 
and then add to that a fair profit, bearing 
in mind that vou are to now get paid for 
all vou put out. and make vour rate as 
favorable as possible to the customer and 
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never lose sight of the fact that your rate 
must be one that the consumer can afford 
to use the current, not as they have been 
using it but as they need it and as it 
should be used. If you have the con- 
fidence of your people it is not a hard 
proposition to convince the average busi- 
ness man that you are giving him all that 
you can afford. With this change you will 
find that the gross earnings of your plant 
will increase very materially, and at the 
same time your output and operating ex- 
penses will decrease. I am not giving you 
theory, but experience. The plant with 
which I am now connected has within the 
last two or three years gone through this 
same experience, and while I was not with 
the company during the greater part of 
this change, I know it was a most satis- 
factory change to both company and cus- 
tomers. In making the change to meters, 
the company adopted the two-rate system 
for stores and commercial use, giving the 
customer the option of the two-rate or 
straight-meter system. The company went 
into the question of the cost of production 
and fixed expenses very thoroughly in 
order to arrive at the best price that it 
could give the consumer. It then went to 
its customers, giving them the reasons for 
the change and courteously but firmly in- 
forming them that the flat-rate system was 
to be a thing of the past and current would 
only be sold by meter, and that they might 
have their option of either current at a 
nine-cent rate, including the discount or 
two-rate system with a fixed charge of 
$3 per kilowatt per month and current at 
a four-cent rate, or the company would be 
compelled to discontinue service. No at- 
tempt was made to withhold anything 
from the customer, and the whole matter 
was dealt with by a heart-to-heart busi- 
ness talk on the injustice of the flat-rate 
system and the necessity for the meter 
rate, which would be fair to both parties 
to the contract. In a city of 7,000 people 
not a single customer was lost in changing 
over, and the results have been better sat- 
isfied customers, more light used, larger 
receipts for the company, less operating 
expenses and more actual profit from the 
business done. 

I do not believe that our company or 
our city is differently situated from any 
other company or town or city in the 
state, and that the same results could be 
obtained and a sure profitable business 
had as against a poor business at an 
unsatisfactory rate under the old flat-rate 
system. 

To recapitulate, I would say that the fol- 
luwing will increase business in any town: 
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Reasonable meter rates, good service, 
courteous treatment, good wiring at or 
near cost, free renewals, continuous serv- 
ice, attention to small details, cultivation 
of acquaintance, careful attention to plant, 
allow wiring to be paid for in instalments 
or on reasonably long time, offer such little 
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work. 


they replied: 


meled and thrown off the car. 


for three cents. 


something in return for their votes. 


can carry out their promises. 


| 
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inducements in the way of Jabor-saving 
and comfort-wiving appliances as will en- 
list the interest of the Jadies, and at all 
times work to convince the people that the 
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NOTE—Each dav you will find here something new on the street rail- 
way situation. Read tt, and tf you disagree or care to make any suggeshons 
concerning sf, we shall be glad to hear from you. 

THE CLEVELAND ELECTRIC RAILWAY COMPANY. 
By HORACE E. ANDREWS, President. 


STREET RAILWAY TALKS 


No. 17 


DO YOU WANT CHICAGO CONDITIONS? 

This little story happens to be true. 

The day after E. F. Dunne was elected mayor of Chicago, upon a platform of 
"immediate municipal ownership,” three men boarded a street car on their way to 


The conductor asked for their fares. 
They refused to pay. When the conductor demanded their reason for refusing 


“We've got municipal ownership now. Mayor Dunne’s elected. We own the 
street cars as much as anybody else does. We don’t have to pay fares any more.” 

When the conductor attempted to expostulate with them, they interrupted, say- 
ing: “No, you can't fool us. We know we don't have to pay any more. MAYOR 
DUNNE'S SPEECH-MAKERS TOLD US 80!" 

To make a long story short, it ended in a riot in which the conductor was pum- 


You may remember that about the same thing happened in Cleveland the day 
after Mayor Johnson's first election — the passenger thinking he had the right to ride 


In both cases the people had been fooled into believing that they would get 


The present situation in Cleveland is almost identical. Certain men are promis. 
ing you three-cent fares, eight years from now, with absolutely no certainty that they 


If they succeed in pulling the wool over your eyes, as was done in Chicago, you 
will be a sadder but wiser man eight years from now. 

We don't ask you to wait eight years or eight days. We will give you 3\4-cent 
fares THE VERY DAY YOU EXTEND OUR RIGHTS TO SERVE YOU TO SUCH 
A LENGTH OF TIME THAT WE CAN AFFORD TO DO IT 
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company is working to their interests and 
will do everything possible to render the 
business relations between the company 
and the consumer pleasant, agreeable and 
profitable to both. 


From time to time, in various articles 
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devoted to the general subject of methods 
-of getting new business, the fact has been 
pointed out that one of the best forms of 
publicity is in the use of space in the 
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local daily newspapers. Several writers 
have claimed that no better utilization of 


@ . o ° é ; 
an advertising appropriation can be made 


than to make use of the daily newspapers, 
and this apparently applies either to large 
cities or small towns. The Cleveland 
Electric Railway Company, Cleveland, 
Ohio, has for some time been publishing a 
notable series of advertisements in the 
Cleveland daily papers. The illustration 
herewith is a fair example of the style of 
advertising which this company has had in 
vogue for some time. There can be little 
doubt of the utility of this method in 
putting the company’s case clearly before 
its customers. What makes the matter of 
pertinent interest in connection with this 
particular advertisement ig that there ap- 
pears on the page immediately following 
that upon which the advertisement is 
printed an editorial dealing with munici- 
pal ownership, the sentiment of which is 
obviously in favor of public operation, 
whether it is called municipal or political. 


D. W. Low, of the Alliance Gas and 
Electric Company, stated to the Ohio 
Electric Light Association at the recent 
convention that electric flat- 
came into he thought it 
best not to commit his company to any 
special make, not being convinced which 
was the best, and he accordingly adopted 
the policy of letting the supply dealers 
send samples out on two weeks’ trial, 
which he persuaded them to do, and at 
the end of the trial period if the party 
decides to keep the iron and will sign a 
certificate evidencing that they will pur- 
chase same, the hghting company will 
allow this certificate to be applied as a 
credit on the light bill to the extent of 
one dollar. By this method the lighting 
company does not in any way have to 
guarantee the irons. Mr. Low con- 
cluded by exhorting all managers in 


when 


irons use 


smaller places to keep before the public 
favorably, and if in their places of busi- 
ness in the evenings to make the same a 
rendezvous for those who may want some 
little accommodation, such as postage 
stamps after the post-office is closed, use 
of telephone, or information such as where 
a house can be found vacant to be rentei. 
ete.; to be ready, in other words, to at 
all times accommodate patrons in every 
reasonable wav. In connection with this 
paper the writer prints blank forms of 
cireular announcements of gas stoves, al-o 


blank agreement of purchase, ete. 
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SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Allis-Chalmers Motor-Driven 
Centrifugal Pumps. 

The general use of the centrifugal 
pumps in this country has, until recently, 
been confined to installations where a low 
lift was required, but the multi-stage 
centrifugal pump, for heads ranging as 
high as 2,500 feet or more, is rapidly com- 
ing into general favor. 

Among the numerous features that 
recommend pumps of this type are their 
low first cost, the small space which they 
occupy, the light foundations needed, and 
the limited amount of attention that they 
require. They are safe to operate, because 
they will produce no more than approxi- 
mately the maximum pressure for which 
they are designed, even if the delivery is 
almost or entirely stopped by the closing 


ter through its proportion of the total net 
head. The runners are designed after the 
well-known “enclosed” type, the water 
entering and leaving each runner axially. 
All of the runners are mounted on a com- 
mon shaft. A stationary guide wheel is 
introduced between each runner, the func- 
tion of this wheel being to take the water 
from the tips of the vanes of one runner 
and conduct it through suitablv designed 
passages to the inlet side of the succeeding 
or next runner. After the water has 
passed through the last runner it is guided 
into the volute-shaped casing. Particular 
attention is given to securing for these 
pumps casings of smooth surface, frec 
from irregularities, in order to reduce the 
hvdraulic friction to a minimum; and of 
those portions of the interior of the pump 


INDUCTION Motor DRIVING THREE-STAGE CENTRIFUGAL PUMP. 


of the valves in the discharge pipe. They 
are also able to handle gritty waters, and, 
when made of acid resisting materials, to 
handle acidulous, corrosive or viscous 
fluids to good advantage. 

The Allis-Chalmers Company, of Mil- 
waukec, one of whose small units is illus- 
trated herewith, designs these pumps for 
any capacity and conditions of service 
within the range of their adaptability, and 
the construction of each is planned with 
careful reference to the requirements of 
the service for which it is intended. They 
may be used in mining operations, for irri- 
gation work, for auxiliary pumping sta- 
tions in cities, for municipal fire service, 
for feeding boilers, or for any other serv- 
ice Of a similar nature. 

The pumps are built with as many run- 
ners as there are stages through which the 
water is required to be handled, each stage 
raising the total required quantity of wa- 


casing and runners through which the 
water passes at high velocity all accessible 
parts are machined. The waterways are 
of relatively large area, and the contour of 
the vanes is such as to produce the besi 
results for the particular service required. 
The pump remains in lateral balance 
under varving loads and conditions. 
When properly adjusted, those pumps will 
run smoothly, without undue jar or vi- 
bration, and care has been taken in their 
design to secure the highest possible effi- 
ciency, strength, durability and accessi- 
bility. 

The pumps may be driven either by 
induction or direct-current motors. Both 
pump and motor are mounted on a com- 
mon bedplate. 

The electrically driven pump has a 
number of important advantages. One of 
these is that, on account of the high rota- 
tive speed, less work needs to be done for 


each revolution, thus reducing the size of 
the unit. Pumps directly connected to 
electric motors are also flexible in their 
operation. As the speed is constant, the 
power and output are in inverse ratio to 
the head pumped against, so that the 
efficiency remains practically constant 
within the limits of which the pump is de- 
signed. Then, too, the speed necessary for 
operating under high heads can be ob- 
tained without increasing the impeller di- 
ameter of the pump to such an extent as 
to render its construction impracticable.. 
Further, it sometimes becomes necessary 
to erect pumping machinery at a distance 
from the source of power, and in such 
cases the use of electric current greatly 
simplifies the problem of construction. 
oe 


New Cleats and Break-Arms. 


Believing that there is room for im- 
provement even in quite familiar types of 
electrice line material, the Ajax Line Ma- 
terial Company, of Chicago, Ill., is sup- 
plementing its line of original insulators 
and fixtures with improved types of older 
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AJAX LINE MATERIAL Ca 


| CHICAGO ILL. 


Cast Prin BREAK-ARM. 


Two of these are pictured here- 
with, both showing how neater forms can 
be obtained without sacrificing strength or 
increasing the cost. The “Cast Pin 
Break-Arm” has the usual twelve-inch 
spread, while the Ajax cleat has a nine- 


devices. 


New LINE CLEAT.. 


inch length (an inch more than usual) 
and hence will take a greater length of 
hoisting rope. Besides, it has a curved 
hack, so that it will not rock on the pole, 
while the galvanized finish makes it extra 


durable. 
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A New Line of Alternators. 


The first and simplest form of elec- 
tric generator, a single coil rotating be- 
tween two magnetic poles of opposite 
polarity, was essentially an alternator. 
As the chemical generator, or battery, pre- 


= 


<" 


“ R” DESIGN, 


ceded the mechanical generator, or dyna- 
mo, the early conception was of a uni- 
directional current. Hence, the commu- 
tator was added to the early dynamo, and 


TYPE OF PoLE-PIECE USED IN THE LARGER 
MACHINES OF THE “R” DEsIGn. 


little use was found for alternating cur- 
rent. The modern trend of electric de- 
velopment, however, toward distant trans- 
mission and higher voltages has made 
the alternating current. with its advan- 
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tages of transformation, greater simplic- 
ity in generating apparatus, and greater 
case in insulating the stationary gener- 
ator coils, a prevailing form in which elec- 
trical energy is now transmitted when 
any great d’stance is to be covered. 


ENGIN&-TYPE ALTERNATOR. 


The Western Electric Company, in ad- 


dition to its already developed line of 
direct-current apparatus, has just com- 
pleted the design of a line of alternating- 
current generators. A number of ma- 
chines have been installed during the 
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ufacture of alternators at this time is 
particularly fortunate. The stage of de- 
velopment during which all sorts of alter- 
nator designs were evolved and placed 
upon the market is past, and now a 


standard form of alternator, having 
a stationary armature and an in- 
ternal revolving field separately ex- 


cited by direct current, has come to be 
the generally accepted type. After care- 
fully studying the conditions which pre- 
vail in the high-voltage alternating-cur- 
rent apparatus, this company is now pro- 
ducing and installing a line of alterna- 
fors in all of the standard types, speeds 


Brusan RıGGING FoR REVOLVING 
FIELD 


and frequencies which it confidently be- 
lieves to be of the best design and con- 
struction. With no old and obsolete pat- 
terns and dics to hamper the design, and 
with a general knowledge of the present- 
day class of machines, a complete line 


TYPE or PoLr-PIECE CORE USED IN THE SMALLER MACHINES OF THE 
“ R” DESIGN 


past vear and are giving the best of 
satisfaction. 

The position of a company with the 
facilities and experience of the Western 
Electric Company in taking up the man- 


has been laid out in which each part is 
the best that can be produced under any 
conditions, and the best adapted to its 
particular function. 

From the standpoint of the purchaser, 
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the three most important features con- 
sidered in selecting an alternator are 
heating, regulation and efficiency. These 
features are given especial consideration 


— si ps CRA 


STATOR OR ARMATURE WINDING, SHOWING VENTILATING 


SPACES. 


in the design and manufacture of Western 
Electric alternators. 

The heating is kept low by a generous 
design of those parts developing heat. 
The working densities are low and the 
radiating surfaces large. All coils are so 
constructed as to have unusually good 
heat-conducting properties, and an open 
construction ensures excellent ventilation. 

Specially good regulation is obtained 
by so proportioning the parts of the 
machines as to reduce the two quantitics 
which tend to cause poor regulation. The 
local self-induction of the armature cir- 
cuit, and the back and cross-magnetizing 
tendency of the armature current, are 
reduced to a minimum. Self-induction 
is reduced to a minimum by the use of 
windings as widely distributed as possible. 
shallow open armature slots, and such a 
form of armature connection as will mini- 
mize the local leakage. The back and 
cross-magnetization of the armature cur- 
rent is also reduced by this distribution 
of the windings and by the form of end 
connections. Large running clearance 
is used, thus improving the regulation by 
reason of a greater excitation being re- 
quired, and a consequent stiffer ficld. The 
efficiencies of these alternators are high. 
Depending as they do upon the copper 
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and iron losses in the engine type, and 
the copper, iron and frictional losses in 
other types, a careful proportioning of 
these losses has produced machines with 
high efficiencies. While 
good ventilation is a feat- 
ure, in no case is this taken 
advantage of to reduce the 
active material so as to 
impair efficiencies. 

The result of the prevail- 
ing methods of alternator 
drive has been the placing 
on the market of three 
types of machines: the 
belted type, the water- 
wheel type and the engine 
type. 

In the Western Electric 
Company’s belted type, of 
the smaller capacities, the 
armature or stator is 
mounted in a cast-iron 
frame made of unusual 
width and stiffness, in or- 
der to carry the bearing 
brackets and resist the 
twisting moment due to 
the belt pull. Slide-rails 
and adjusting screws are 
provided for belt adjust- 
ment. The bearings are 
supported by brackets attached to the 
lower half of the armature frame only. 
Light removable shiclds are fastened to 


COMPLETE ROTOR WITH LAMISATED POLE PIECES 


the upper part of the frame. This con- 
struction permits of easy aceess to the 
machine and easy removal of the bearing 
caps. 


For larger sizes, the belted type is built 
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with separate base and pedestal bear- 
ings; in most cases using three bearings. 
Slide-rails, similar to those of the bracket 
type, are used. 

The smaller water-wheel type is similar 
to the smaller belted type. The larger 
capacity is built with separate base and 
two pedestal bearings. The shaft at one 
end receives the water-wheel coupling, 
and at the other end an exciter pulley 
if such is used. 

In the engine-type machine the arma- 
ture is supported in a cast-iron frame of 
the deep box girder section. This frame 
rests at each side on a sole-plate and sub- 
base. When it is required to slide the 
armature parallel to the engine shaft, 
this subbase is made sufficiently long, and 
suitable jack-screws are furnished. When 
the shifting of the frame is not required, 
the sole-plate is omitted, and the frame 
rests directly upon the subbase, which is 
then made shorter. The rotor, in this type, 
is mounted directly upon the engine shaft. 

Throughout the several types, in con- 
structional details, those types which have 
been found by experience to be most de- 
sirable have been adopted, and, in some 
cases, new or improved ones introduced. 

The cast-iron armature frames are 
made in one piece for the belted and 
medium-sized machines; for the larger 
engine-type machines they are divided 
horizontally, being secured at the joints 
by heavy eve-bolts and keys or dowels. 


THis CONSTRUCTION I8 USED ON THE 
SMALLER MACHINES OF THE ‘‘R” DESIGN. 


In'some of the larger diameter of engine- 
type machines the armature is divided 
into quarters, preferably at forty-five de- 
grees from the horizontal or vertical line. 
Special attention is given in the design of 
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armature frames, to allow for free circu- 


lation of air in and around the armature 


coils and core. In the larger diameters, 
stiffness is insured by a deep section and 
large amount of inertia, so that the de- 


“S” DesiGN, BELTED TYPE INDUCTION 
MOTOR. 


flection of the frame, either from its own 
weight or the unbalanced magnetic pull 
of an eccentric armature, can not occur. 

On the larger machines a copper-strip 
field is used. The strip is wound on edge 
and exposes its outer surface to the air, 
bringing the flat surface of the strip into 
the best position to resist the strains to 
which it is subjected. 

The rotor construction on the belted 
and high-speed water-whecl machines is 
entirely of laminated steel. The poles are 
built up of thin sheets, in order to mini- 
mize the iron losses due to the armature 
slots. The pole-face is curved to produce 
a widening gap from the centre of the 


“S” Desiey, BELTED TYPE INDUCTION 
MOTOR. 


pole-face outward to distribute the mag- 
netic field so as to generate a sinusoidal 
electromotive-force wave. The inner end 
of the pole forms a dovetail or “T” pro- 
jection which is held in a corresponding 
slot in the laminated centre by means of 
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double tapered keys. This construction 
permits of easy removal of the poles for 
repairs. The field centre is built of heavy 
laminations, and is homogeneous in struc- 
ture, and insures uniform strength and 
good running balance. In the medium- 
speed machines of the larger sizes the field 
centre is made of one steel casting, and the 
laminated poles are dovetailed and keyed 
in place. 

The rotor of the slow-speed and engine- 
type machines consists of a centre or 
spider of cast steel, and poles of cast 
steel bolted to the rim. The pole tips 
are laminated, and secured by a dovetail 
to the pole core. The pole-face is curved, 
the same as mentioned above. The rotor 
spiders are made solid, and pressed on the 
shaft in smaller machines of this type, 
and in the larger capacity the fields may 
be split. 

Carbon brushes are used, several to each 
collector ring. The collector rings are of 
a special grade of cast iron. 

In the belted and water-wheel machines 
the shaft is a solid-steel forging, and 
of large diameter to carry the weight of 
the revolving field, and resist possible 
magnetic pull, due to the eccentric wear- 
ing of the bearings. 

The journals are of ample design for 
coo] running, and are carefully turned 
and fitted. Special oil grooves are pro- 
vided in the shaft to prevent creeping 
and oil throwing, so common in high-speed 
machines. The bearings are lined with the 
best quality of babbitt metal, and have 
from two to four oil rings, according to 
the size. Large oil wells are provided. 
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Another Electric Motor 
Conquest. 

New industries are constantly joining 
the ranks of those operated by electricity. 
The adaptability, economy and general 
efficiency of this form of machine driving 
have led to its installation not only in 
the more ordinary manufactories’ but in 
the less known fields of various classes of 
work. One of the most recent establish- 
ments to adopt this method of drive, is 
the Archer Daniels Linseed Company, of 
Minneapolis, Minn. The process of mak- 
ing linseed oil and cake from the raw ma- 
terial is very interesting and the induction 
motor has been found to adapt itself per- 
fectly to the cycle of operations. 

The first step in the process in which 
the motor has been adopted is at the stor- 
age bins. The raw material, flax-seed, is 
elevated by a thirty horse-power induction 
motor to the cleaning room. Here, the 
seed is freed from dust and dirt by motor 
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driven fans, the refuse being sucked up 
and carried to the waste-bins by exhaust 
fans driven by the same means. The 
flax-seed then goes to the grinding mill, 
the elevator and conveyers being motor 
driven. The grinder is operated by a sixty 
horse-power 2,300-volt induction motor, 
and the seed is reduced to meal of about 
the fineness of graham flour. The flour 
is then cooked about an hour and a half 
in steam jacketed kettles, and the oil is 
expressed by hydraulic presses, the pumps 
for which are driven by induction motors. 
From the presses the oil is pumped first 
to large vate, then filtered to tanks on a 
lower level, and again pumped to storage 
tanks. All these various pumps are driven 
by induction motors. 

The switching and wiring arrange- 
ments in this establishment are very com- 
plete. All the motors of thirty-five horse- 
power and over are operated directly at 
2,300 volts, the connections being made 
through three-phase lead-covered cable 
in iron conduit. Each motor has a con- 
trolling panel, and these are grouped on 
the different floors so that all the motors 
in one department can be controlled from 
one point. The central controlling panel 
is located in the basement which receives 
the power from the transmission lines at 
2,300 volts and distributes it through non- 
automatic oil switches and expulsion 
fuses to the various motors in the build- 
ing. In an annex outside the main build- 
ing a fifty-six kilowatt, three-phase trans- 
former is installed for supplying current 
to the 200-volt induction motors of small 
power. In this same transformer house 
there is also a twenty-kilowatt single-pole 
transformer arranged for lighting the 
building. The current for the transform- 
ers is first brought to the main switch- 
board and then distributed to them 
through oil switches. From the trans- 
formers the wires run directly to the 
small motor and lighting panels. The 
complete electrical equipment of this 
unique plant was furnished by the General 
Electric Company. 

The Derby Gas Company, Derby, Ct., 
through its engineers, W. S. Barstow & 
Company, has recently purchased from the 
General Electric Company two mercury 
are rectifier sets. These sets are to be 
used with the present enclosed direct-cur- 


rent arc lamps, but are so designed that 
later on they can be used with magnetite 
are lamps. Mr. Barstow arranged some 
time ago with the General Electrie Com- 
pany for a complete installation of mer- 
curvy are reteifiers and 1,200 magnetite 
lamps for the Portland General Electric 
Company, and these are now in operation. 
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New Flame Arc Lamps. 

The Stanley-G. I. Electric Manufactur- 
ing Company, Pittsfield, Mass., has re- 
cently placed on the market a flame arc 
lamp known as the Stanley-G. I. “Bril- 
liant.” These lamps are made for either 
alternating-current or direct-current cir- 
cuits, both types being of the converging 
carbon construction, i.e., both carbons feed 
downward toward each other so as to 
focus the arc at the same point; thereby 
eliminating shadows and preventing the 


STANLEY-G. I. FLAME Akc LAMP. 


formation of non-conducting slag at the 
carbon tips. 

The mechanism of the direct-current 
lamp is of the differential magnet type, 
while that of the alternating-current lamp 
is of the differential disc motor type; the 
carbons in both cases being regulated by 
chain feed. Both types are designed, ad- 
justed and carried in stock to burn two 
in series on 110-volt circuits—standard 
resistance being furnished with the direct- 
current and a reactance coil with the 
alternating-current lamps. All lamps are 
adjusted for twelve amperes, and an arc 
voltage of forty-five. Both golden yellow 
and white light carbons can be used on 
the direct-current lamps, but golden yel- 
low only will be furnished for the alter- 
nating-current lamps. 

The weatherproof steel castings, fin- 
ished in bright japan, are the same for 
either lamp and are interchangeable. The 
feeding mechanism is contained in a sep- 
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arate compartment of the case, so carefully 
partitioned off from the arc that it is 
unaffected by the heat or loose slag. 


ia eee 
Homer Commutators. 

The Homer Commutator Company, 
Cleveland, Ohio, has equipped a complete 
factory devoted exclusively to the manu- 
facturing of commutators. The company 
states that this is the only factory in the 
world devoted exclusively to this line of 
material. The Homer commutators are 
manufactured under modern shop methods 
from pure Lake Superior copper, and of 
the best insulation that the world’s source 
of supply can furnish. These commu- 
tators are the subject of specialized 
workmanship. Only expert commutator 
builders who know how to build com- 
mutators that are right and stay right, 
and who have served long years of ap- 
prenticeship, are allowed to build the 
Homer commutators. 

The heart of a perfect commutator is 
the manner in which it fits the shell. 
An imperfectly fitting commutator is 
never tight, wears only a short time, and 
causes all kinds of motor troubles. The 
Homer commutators, the company claims, 
are made under the only correct system, 
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The Homer factory is equipped to build 
anything in the commutator line, from 
small fan motor commutators’ to the 
largest direct-current generator commuta- 
tors. l 

The company’s sales department is mail- 
ing to every street railway in the United 
States and Canada a monthly commutator 
bulletin giving valuable information to 
purchasing agents. Besides quoting prices 
on all standard street railway motor com- 
mutators, it gives the weights and diam- 
eters of the wiring surface on all as- 
sembled commutators. A large stock is 
constantly carried, so that immediate 
shipments are available. The company 
recently booked an order for an assembled 
commutator for a Walker 400-kilowatt 
generator that is over sixty inches in 
diameter, delivery to be effected in less 
than three weeks. In addition to this the 
factory is crowded with orders for com- 
mutators for street railway motors, mak- 
ing it necessary to ship over 200 commu- 
tators every week. 

—— -— com> 
Copper Production—Increase 
in the United States. 


A table giving an estimate of the pro- 
duction of copper in the various sections 
of this country compared with the govern- 
ment report of production in 1905 
has recently been published. According 


UNITED STATES PRODUCTION. 


Source. 1906 1908. 

| 

| Pounds Pounds. 
Montana...... ..... ' $40,000,000 | 314,750,612 
Arizona..........45. 300,000,000 | 236,627,535 
Lake Superior....... 230,000,000 | 280,287,992 
OA: i cbc pee sw ens 65,000,000 | 63,947,261 
California...........- 30,000,000 | 15,367,106 
Tennessee and South.| 18,000,000 | 14,655,504 


Source. 1906. 1905. 
Pounds. Pounds 
Colorado.............. 10,000,000} 9,404,830 
Wyoming, Idaho, etc . 7,000,000} 5,944,180 
Alaska ..... iNet La Aide cod 5,000,000; 5,000,858 
Total -++.++-..{1,005,000,000} 901,630,998 


COPPER IMPORTS, 1906. 


Canada. ...... ocean tesuts Btadiees ta teatedseass 


Mexico output...................- ere age 
United States production, 1906........ .. tee Bs 
Imports, 190 oii cse us cceecswrie? aaa 


Total supplies, 1906................ 


Domestic consumption............... 2.000 e ee eee 
Exports .......... PETERE wha aise islg E E. a 


Total consumption. . 


Reserves, January 1, 1907 


coer e 8 r E eee eee ee He Oe a he BM HO he a ew 


eoeeeeneveeeseeesnee ee eee 8 8 © es eo es ewe we vee we wee we eeessveeee 


Weeeewtewl 225 eke FETE EET T 225,000,000 


1,280,000,000 


To which must be added residual supply beld ou January 1, 1906 


by which every commutator must fit the 
shell for which it is intended. When 
once placed in a motor it is seldom re- 
moved until the commutator is worn out. 
These commutators have a great length 
of life, as is demonstrated by their use 
by street railway companies throughout 
the country. 


to these returns the production during 
the current year will show an increase 
of about eleven per cent over the 1905 
output, but the increase in production 
over the rate of output during the last 
few months of 1905 is small, if any. The 
developments of the next few months may 
change the estimate in the table given 
herewith. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MILLION-DOLLAR MICHIGAN ELECTRIC LINE—Articles of 
incorporation of the Jackson, Ann Arbor & Detroit Electric Rail- 
way Company have been filed, the authorized capital being put at 
$1,900,000, and the company being empowered to secure by pur- 
chase or construction a line of railway from Jackson to Detroit, 
a distance of ninety miles. The incorporators are: W. A. Boland 
and N. S. Potter, of Jackson; H. R. Corse and Charles W. Osborne, 
of New York city, and C. M. Booth, of East Orange, N. J. 


NEW WISCONSIN ELECTRIC ROAD—D. McAllister, ex-presi- 
dent of the Metropolitan Elevated, of Chicago, Ill., is head of a 
syndicate that is projecting an interurban electric road from Chi- 
cago to Madison, Wis. H. H. Clough is associated with Mr. McAl- 
lister in the enterprise. Business men of Madison have been as- 
sured that the new line will be completed from Janesville to Madi- 
son via Stroughton as soon as material and labor can be secured, 
the financing of the Wisconsin section having been arranged for. 


ANOTHER NEW YORK ELECTRIC LINE—The Essex County 
Traction Company has been incorporated at Albany, N. Y., with a 
capital of $1,500,000, to construct an electric road forty-one miles 
long from Westport, on Lake Champlain, to Newman, Essex county, 
running through Elizabethtown. The principal office is at Ausable 
Forks. The directors are: Albert L. Washburn, Norman C. Spencer, 
Wilbur T. Holliday, E. S. Goodrich, of Hartford, Ct.; William L. 
Miley and Thomas D. Trumbull, of Glens Falls, and R. L. Trum- 
bull, of Ausable Forks. 


POWER PLANT FOR THE ST. JOSEPH RIVER, ST. JOSEPH, 
MICH.—A franchise has been granted to Charles A. Chapin, Chi- 
cago, Ill., by the St. Joseph (Mich.) board of supervisors for the 
construction of a dam across the St. Joseph river near Berrien 
Springs. The work will cost $750,000, and a force of 200 men will 
be employed for two years to complete the construction. Opera- 
tions will begin this fall. The Chapin interests are pioneers in 
water-power business on the St. Joseph river. The company now 
owns dams and power stations at Penn Island and at Niles and 
Buchanan. 


ORGANIZATION OF THE TWIN STATE GAS AND ELECTRIC 
COMPANY—The Twin State Gas and Electric Company has been 
incorporated at Hartford, Ct., with a capitalization of $1,750,000. 
This company will be controlled by the National Light, Heat and 
Power Company, of New York. The company has been organized 
for the specific purpose of taking over and operating twelve elec- 
tric light companies and railroad plants. These plants are located 
at Dover, Rochester, Somersworth, Salmon Falls and Hinsdale, in 
New Hampshire; Berwick, North Berwick, South Berwick and 
Lebanon, in Maine, and Brattleboro, Vt. 


WYOMING POWER ENTERPRISE—The Asmus Boysen Mining 
Company has been granted a permit to divert the water of the Big 
Horn river at Thermopolis. Wyo., for power purposes. The com- 
pany will erect a reentorced concrete dam which, it is expected, 
will develop at least 4,000 horse-power. The power is to be used 
in working the company’s mines, which were taken up under spe- 
cial act of Congress opening the Shoshone reservation. It is ex- 
pected that power will also be furnished to mines owned by other 
companies on Copper Mountain. The company is considering the 
advisability of a trolley line from Thermopolis to a connection with 
the Northwestern Railroad, probably at Shoshone. 


NEW ENGLAND INVESTMENT AND SECURITY COMPANY— 
It is anounced that the New England Investment and Security 
Company, which has taken over the greater part of the trolley roads 
in Massachusetts formerly owned by the Consolidated Railway Com- 
pany, a subsidiary company of the New York, New Haven & Hart- 
ford Railroad Company, has issued to the Consolidated Railway 
Company, in payment for its properties, promissory notes and all 


its preferred and common stock, the outstanding stock issue amount- 
ing to $10,000,000 preferred and $10,000,000 common. The Consoli- 
dated Railway Company has guaranteed four per cent dividends 
on the preferred stock and $105 per share in case of liquidation. 
Under the agreement with the bankers the Consolidated Railway 
Company, it is stated, will receive the proceeds of the sale of the 
common shares in consideration of its affixing its guarantee to the 
preferred shares. 


THE COMMERCIAL CABLE COMPANY, OF CUBA—The certifi- 
cate of incorporation of the Commercial Cable Company, of Cuba, 
has been filed at Albany, N. Y. The names of the incorporators 
are: Clarence H. Mackay, William W. Cook, Albert B. Chandler, 
Dumont Clarke, Samuel S. Dickenson, George Clapperton and 
Albert Beck. These men are also the directors. The Commercial 
Cable Company, of Cuba, has been organized by the Mackay Com- 
panies to lay two cables from the United States to Cuba. The 
monopoly which the Spanish government granted to the Western 
Union Telegraph Company, forty years ago, expires on December 6, 
1906. The plan is to lay two cables from Havana to Key West and 
thence from Key West to Florida, and to provide speciai wires from 
Florida to New York city. The new line will be operated in con- 
nection with the Postal Telegraph and Commercial cables, and it 
is expected that the system will be open for business early in Decem- 
ber of this year. 


EDUCATIONAL NOTE. 


EVENING COURSES AT DREXEL INSTITUTE, PHILADEL- 
PHIA—Drexel Institute, Philadelphia, Pa., has prepared a special 
announcement circular of evening courses in engineering subjects. 
The institute is endeavoring to meet the needs of young men who 
can not, for various reasons, undertake a complete day course in 
engineering. During the coming season complete engineering 
courses covering four consecutive winters of work are offered. A 
number of groups have been planned, from which to make selec- 
tion, each of which leads to a formal certificate granted by the 
faculty of engineering. The evening courses include engineering 
drawing, mechanics and heat, elements of chemistry, engineering 
electricity, advanced engineering electricity, strength of materials 
and machine design, advanced strength of materials and machine 
design, thermodynamics and steam engineering, plain surveying, 
advanced surveying, applied electricity, elementary mechanical en- 
gineering, telephony and advanced telephony. The registrar or the 
director, Arthur J. Rowland, will be pleased to give full informa- 
tion to any one interested in this matter. 


DATES AHEAD. 

American Electrochemical Society. New York city, October 8 
and 9. 

American Institute of Electrical Engineers. 
September 28. 

American Society of Municipal 
Ala., October 2-4. 

American Street and Interurban Railway Engineering Associa- 
tion; American Street and Interurban Railway Association. Colum- 
bus, Ohio, October 15-19. 

Empire State Gas and Electrical Association. 
October 12. 

Kansas Gas, Water and Electric Light Association. 
Kan., October 16-17. 

Michigan State Electric Association. 
ber 10-12. 

National Machine Tool Builders’ Association. 
October 23-24. 

Old Time Telegraphers’ and Historical Society. 
D. C., October 9, 10 and 11. 

Railway Signal Association. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


New York city. 


Improvements. Birmingham, 


New York city, 
Lawrence, 
Grand Rapids, Mich., Octo- 
New York city, 


Washington, 
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ELECTRIC RAILWAYS. 


WEBSTER CITY, IOWA—The city council has granted a fran- 
chise to the Boone, Webster City & Interurban Company, giving a 
tax exemption of five years. 


CONEMAUGH, PA.—The Conemaugh councll has granted to the 
Conemaugh Valley Railroad Company a franchise to lay tracks and 
erect wires on certain of the town streets. 


PEORIA, ILL.—The Alton, Jacksonville & Peoria Railway Com- 
pany has increased its capital stock from $10,000 to $300,000, notice 
of increase being filed in both Pekin and Peoria. 


WALLA WALLA, WASH.—It is announced that the Walla Walla- 
Milton interurban electric line will be in operation between Walla 
Walla and Milton, eleven miles, by December 1. 


KANSAS CITY, MO.—The power-house of the Kansas City & 
Leavenworth Electric Railway, at Wolcott, Kan., burned Septem- 
ber 3 with all its machinery. The loss is $300,000. 


DAVENPORT, WASH.—A. W. Turner, of Davenport, announces 
that the line of the Big Bend Transit Company from Spokane into 
the Big Bend country will be in operation the coming year. 


FAYETTEVILLE, W. VA.—The Fayette & Fayetteville Electric 
Railway Company has closed a contract with T. E. Martin for the 
erection of an electric power-house at Fayetteville for a proposed 
railway, at a cost of $26,700. 


OGDEN, UTAH—A contract has been closed between the Ogden 
Rapid Transit Company and the Utah Light and Railway Company 
whereby the latter company furnishes motive power to the transit 
company for a period of seven years. 


FAYETTEVILLE, N. C.—Application has been made to the board 
of aldermen for a franchise to construct and operate a street-rail- 
way system in Fayetteville. The grantees named are: W. D. McNeill, 
J. H. Anderson, John F. Harrison and W. E. Kindley. 


SPOKANE, WASH.—D. L. Huntington, general manager of the 
Washington Water Power Company, has placed an order with the 
J. G. Brill Company, Philadelphia, for seventeen cars for the Medi- 
cal Lake and city lines. Delivery is expected the coming fall. 


HATTIESBURG, MISS.—President H. L. Camp, of Hattiesburg 
Light and Traction Company, which company is about to lay a street 
railway line in Hattiesburg, has given out the route that will be 
followed by the road. About five miles of track will be put down 
at once. 


FORT ERIE, N. Y.—The Toronto, Niagara & Buffalo Electric 
Railway has made application to the Fort Erie council for a fran- 
chise through the village, the road to be completed in six months. 
The railway will run to Niagara-on-the-Lake, connecting also with 
the road to Hamilton and Toronto. 


MARTINEZ, CAL.—An electric railroad to connect the town of 
Black Diamond with the Bowers Rubber Works and the railway 
stations is the latest project contemplated by C. A. Hooper & Com- 
pany, of Black Diamond. It is proposed to extend the line from 
the Bowers plant and the Redwood Manufacturing Company’s mill 
to the town. 


GREENVILLE, MISS.—The Greenville & Leland Railroad Com- 
pany has filed official notice of organization with the authorities 
of Mississippi. The company plans to build an interurban electric 
road between Greenville and Leland, and it is said that financial 
arrangements have already been completed. The company will have 
$300,000 capital stock. 


LOWELL, MASS.—The Lowell & Woburn Street Railway Com- 
pany has petitioned the Massachusetts railroad commissioners to 
issue $90,000 additional capital stock to take an equal amount of 


mortgage bonds of the Lowell & Boston Street Railway Company, 


the predecessor of this company. The new company’s capital stock 
at present outstanding is $53,200. 


PORTSMOUTH, N. H.—The Atlantic Shore Line contemplates 
building a new electric railroad from South Berwick through North 
Berwick village, Bauneg Beg to Sanford. A survey has been made, 
and construction will be commenced as soon as the line from York 
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to Kennebunk is completed. The new road will open up a large . 
territory, including Bauneg Beg Lake. 


BATON ROUGE, LA.—M. Osgood Orton, chief engineer and pro- 
moter, and H. V. Mielly, right-of-way agent, both representing the 
Baton Rouge-New Orleans Electric Railway Company, are making 
final preparations for the commencement of work on the proposed 
line between this city and New Orleans. It is the purpose of the 
company to begin work about the first of November. 


LIMA, OHIO—The Western Ohio Railway Company will take 
over the Lima, Findlay & Toledo Traction Company, issuing $400,- 
000 six per cent cumulative preferred stock in exchange for the 
same amount of preferred of the Lima & Findlay line outstanding. 
The Western Ohio has for some time owned all the common stock 
of the other company, and the change will result in an absolute 
merger. 


CUMBERLAND, MD.—The Meyersdale council has revoked the 
franchise of the Meyersdale & Salisbury Street Railway Company 
and has granted a franchise to the Maryland & Pennsylvania Street 
Railway Company, in which C. H. Jennings, of Jennings, Garrett 
county, Md., is prominently interested. It is proposed to build a 
line connecting Meyersdale, Somerset, Frostburg, Md., and points 
in the Meyersdale coal region. 


JACKSON, MISS.—Official notice has been received of the organi- 
zation of the Greenville & Leeland Railroad Company, an electric 
line that is to traverse a dozen or more miles of Washington county. 
The road is capitalized at $300,000, and the directors are: J. R. 
Robertshaw, W. H. Hunt, Henry Crittenden, Arthur Hider, Alfred 
Shields, E. A. Dalton, Morris Rosenstock, Edward Holland, John L. 
Hebron, Nathan Goldstein and W. A. Everman. 


WHEELING, W. VA.—The organization of the new Rapid Tran- 
sit Railway has been perfected, and plans decided upon in regard 
to the securing of right of way and franchises in order that work 
may be started this fall and pushed through to completion. Albert 
Shenck, of F. Shenck & Sons, has been elected president, with 
A. S. List, vice-president, and George Folmar, secretary-treasurer. 
The directors are: Albert Shenck, A. S. List, George Folmar, Otto 
Shenck and J. V. Braden. 


MUSCATINE, 10WA—The City Railway and Light Company, 


of Muscatine, has been sold to Child, Hulswit & Company, of Grand 


Rapids, Mich. The price paid for the exchange of the properties 
has not been given out, but it is estimated to be in the neighbor- 
hood of $500,000. The interests were formerly owned by the West- 
ern Gas and Development Company, of Chicago, of which H. W. 
Huttig, of Muscatine, is president. No local capital will be inter- 
ested in the new company, Mr. Huttig retiring absolutely. 


MACON, GA.—The Macon Railway and Light Company has in- 
stalled $100,000 worth of new machinery. The apparatus consists 
of a 2,500-horse-power turbine, a 1,000-horse-power boiler, pumps, 
condensers and switchboards for controlling the distribution of 
the current, and the accessories that go with the apparatus men- 
tioned. It is understood that the additional equipment will fur- 
nish power enough to run the cars and the lights for years, the 
expected increase in business being taken into consideration. 


ARKANSAS CITY, KAN.—The Kansas-Oklahoma interurban 
railway, which was to have been built by eastern capitalists, is 
being revived. The concern which started out to finance the road 
dropped it because of a lack of funds. Now another company of 
capitalists has begun buying up the right of way which had been 
secured by the former concern. Options have also been secured on 
the present street-car lines in Arkansas City and Winfield. The 
proposed line extends from Arkansas City to Winfield, Geuda Springs 
and Chilocco. 


LEXINGTON, KY.—A party of local capitalists, interested in 
the building of electric roads to connect Lexington with the smaller 
towns in central Kentucky, recently made a tour of the proposed 
route to North Middletown, Bourbon county. It is proposed to 
build a line by way of Clintonville, and as the citizens of both 
points are anxious to have the road built, it is likely surveyors will 
be put to work in the near future. The party was composed of 
County Judge Bullock, Mayor Combs, John Skain, M. C. Alford, 
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Major P. P. Johnston, J. W. Rodes, D. F. Frazee, J. W. Porter and 
Magistrate Skinner. 


ISLIP, N. Y.—James T. Wood, as president of the Cross-Island 
Traction Company, has filed with the town board an application 
for a franchise to build and operate an electric road, east from the 
Brookhaven line, through Bayport and Sayville and north to Lake- 
land and the village of Ronkonkoma. The route is a very circuitous 
one, and the application asks for permission to make connection 
at any and all points. The company offers to put up a $10,000 bond 
to render the town harmless while the road is being constructed, 
and also agrees to strengthen all bridges over which the road passes 
and pay one-third of the cost of maintaining the same. 


RADFORD, VA.—Pearisburg is to have an electric railway and 
electric lights. The stock has all been subscribed, and the follow- 
ing officers have been elected: Charles T. Painter, president; T. J. 
Pearson, vice-president; M. P. Farrier, secretary and treasurer; 


directors, C. T. Painter, T. J. Pearson, M. F. Farrier, Martin Will- - 


iams, John W. Williams, Barnard Mason and J. H. Woodrum. The 
company will erect a large stone dam at the mouth of Walker’s 
creek, near Pearisburg, which will furnish many thousand horse- 
power for railway, lights and manufacturing establishments. The 
electric railway will extend from the Norfolk & Western station to 
the town. 


BUFFALO, N. Y.—According to announcements Buffalo and An- 


gola will be connected by trolley this fall. J. C. Calish, manager 
ot the proposed line, states that the contract for construction has 
been let to L. E. Myers, of Chicago, and that the link will cost 
between $300,000 and $500,000. The road, which will be controlled 
by the Sheehan-Mayer interests, will be built along the Hamburg 
turnpike, and will touch all the important intermediate towns. The 
Hamburg line will be a portion of the road. Directly after the 
close of the Chautauqua County Fair the work of improving the 
Dunkirk & Fredonia road and constructing the Dunkirk Belt Line 
will be commenced. 


FREDERICK, MD.—Construction of a trolley line between Brad- 
dock Heights and Jefferson has been begun by the Braddock Heights 
& Jefferson Railroad Company. The new line will be three and 
one-half miles long and will run along the summit of the Catoctin 
Mountain, through a rich section of Frederick county. Westing- 
house, Church, Kerr & Company are building the road, and its com- 
pletion is expected by the first of the year. It is the ultimate inten- 
tion to extend the road on from Jefferson to Brunswick, where it 
will intersect. the Baltimore & Ohio Railroad, but this latter ex- 
tension largely depends upon the attitude of the citizens of Bruns- 
wick toward the new road. 


BOONE, IOWA—The organization of a company to build an inter- 
urban railway from Boone to Webster City, connecting with the 
line from Des Moines to Boone, has been completed, and the new 
company will spend about $500,000 in building and equipping the 
line. The company is to be known as the Boone-Webster City Inter- 
urban Railway Company. The president is E. E. Hughes, who 
built the Davenport, Rock Island & Northwestern and the Ozark 
& Cherokee railroads. John C. Regan, of Des Moines, is vice-presi- 
dent; John S. Crooks, who secured the right of way for the New- 
ton & Northwestern, is secretary, and J. H. Herman, cashier of the 
First National Bank, of Boone, is treasurer. 


EASTON, MD.—The directors of the Peninsula Traction Com- 
pany, of Talbot county, which was chartered last fall, have organ- 
ized by electing Ernest P. Fink, of Philadelphia, president; Gen- 
eral Joseph B. Seth, of Easton, vice-president; Robert A. Orbison, 
of Philadelphia, treasurer; Charles R. Wooters, of Easton, secre- 
tary. The secretary was authorized to open the books for subscrip- 
tions to stock, which is limited to $1,000,000. The first branch of 
the road to be constructed will be from a point on Tilghman’s Is- 
land bordering on the Chesapeake bay through the principal towns 
and villages in Talbot, Caroline, Dorchester, Wicomico and Wor- 
cester counties, with a terminus at Ocean City, Md. At the time 
this road is being constructed a branch will be built, begin- 
ning at Cambridge ferry, on the Choptank river, opposite Cam- 
bridge, and running from there through Trappe, Hambleton and 
other places connecting with the main line at Easton. After the 
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construction of these lines a line will be built running from Easton 
to Longwood. Wye Mills, Skipton, Centreville, Chestertown and 
other towns north of Easton in Talbot, Queen Anne’s and Kent 
counties, and thence to the cities of Philadelphia and Baltimore. 


DENVER, COL.—The Colorado & Southern Railway is consid- 
ering the purchase of a reservoir site in Estes park to be utilized 
in creating electric power for the operation of some of the pro- 
posed electric lines in northern Colorado. Power for the Denver- 
Boulder line will be purchased from the Northern Colorado Power 
Company, but for the present the Colorado & Southern will make 
no more contracts with the concern, but will try to obtain power 
from a plant of its own. The Colorado & Southern contemplates 
the construction of electric lines as far north as Fort Collins, with 
branch lines to Estes park and other points where business is in- 
creasing. All the agricultural sections within a radius of twenty 
miles of Denver will soon be tapped by electric lines built by the 
Colorado & Southern. 


AUGUSTA, ME.—Announcement has been made at the office of 
the board of railroad commissioners of the granting by the board 
of the petition of the Eastern Traction Company, asking the ap- 
proval by the board of the location, distances and boundaries of a 
proposed street railway from Bangor to Dexter. The proposed road 
will run from the city of Bangor through the towns of Hermon, 
Levant, Stetson, Exeter, Garland and into the town of Dexter, and 
the length of the road will be thirty-five miles. The capital stock 
of the corporation is $180,000, divided into 1,800 shares, the par 
value of the shares being $100 each. The stockholders, each of 
whom owns 300 shares of stock, are as follows: Forest J. Martin, 
of Bangor; Charles W. Mullen, of Bangor; Fred T. Dow, of Bangor; 
H. Franklin Bailey, of Old Town; Edgar B. Weeks, of Old Town, 
and William H. Whitehouse, of Old Town. The directors are: For- 
est J. Martin, Fred T. Dow, H. Franklin Bailey and Charles W. 
Mullen. 


PORTLAND, ME.—Stock has been subscribed for the proposed 
electric road from Cumberland Mills to Bridgton via Naples, and 
a petition for a charter is now in the hands of the commissioners. 
The road is to be known as the Portland & Northern Railroad, and 
will engage in a general passenger and freight-carrying business. 
The plan is to start the road on Foster street at Cumberland Mills, 
near the Maine Central Railroad, running thence to Duck Pond, 
Westbrook and then to Windham Centre up the Meadow road to 
Casco village and thence to Naples village and Bridgton, covering 
a route of between thirty and thirty-eight miles. It is proposed to 
issue 1,200 shares of stock of the par value of $100, which has 
already been subscribed and the majority of it paid into the treas- 
ury. The stock has been taken by prominent citizens in the towns 
through which the road is to run, a portion of the money being 
furnished by merchants in Portland. The association as it now ex- 
ists consists of Sumner O. Hancock, of Casco; Richard Cook, of 
Casco; County Commissioner Edward M. Mason, of Raymond; 
Ephraim B. Jillson, of Otisfield; Henry W. Evans, of Denmark; 
Walter W. Hamlin, of Otisfield, and John L. Meserve, of Naples, 
as directors; Sumner O. Hancock serving as chairman and John L. 
Meserve as secretary and treasurer until the corporation is perfected 
and duly chartered under the laws of Maine. 


NEW PUBLICATIONS. 


PROCEEDINGS OF THE ELEVENTH ANNUAL CONVENTION 
OF THE NATIONAL ASSOCIATION OF MANUFACTURERS OF 
THE UNITED STATES—The proceedings of the eleventh annual 
convention of the National Association of Manufacturers of the 
United States have been published. This volume contains the report 
of the meeting held in New York city May 14, 15 and 16 of this 
year. 


THE BALANCED DRAUGHT GAS-PRODUCER FURNACE— 
Embury McLean, New York city, has published, in pamphlet form, 
a paper entitled “The Balanced Draught Gas-Produeer Furnace as Ap- 
plied to Steam Boilers,” which was read by him recently before the 
Brooklyn (N. Y.) Engineers’ Club. In this paper the author describes 
apparatus designed to produce a perfect combustion of fuel under 
boilers and gives some figures showing the economies which may 
thereby be effected. 
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PERSONAL MENTION. 
MR. H. J. CLARK, who has been superintendent for some time 
of the Fort Dodge Light and Power Company, Fort Dodge, Iowa, 
has succeeded Mr. H. E. Morton as manager of the company. 


MR. W. J. JONES, formerly superintendent of the Newport 
(R. I.) Street Railway Company, has assumed the duties of gen- 
eral manager of the Austin (Tex.) Electric Railway Company. 


MR. JOHN W. MAJOR, inspector at St. Joseph, Mich., for the 
Northern Indiana Electric Railway Company, has been promoted 
to the office of assistant superintendent of all the company’s lines. 


MR. L. F. WESTERLAND has been elected superintendent of 
the Orangeburg (S. C.) light and water plant. Mr. Westerland 
conducted an electrical supply business in Chester, S. C., for several 
years. 


MR. W. T. SPRANLEY, of the Spranley & Reed Company, New 
Orleans, La., was in attendance at the Niagara Falls (N. Y.) con- 
vention of the electrical jobbers. Mr. Spranley spent some time in 
New York city last week. 


MR. CHARLES W. McDANIEL, Kansas City, Mo., superintend- 
ent of the Missouri & Kansas Telephone Company, was a New York 
visitor during the present week. Mr. McDaniel has a very large 
telephone territory under his control. 


MR. J. SIDNEY CORBY, the well-known salesman with the 
Bryan-Marsh Company, Chicago, 11l, has been appointed special 
representative to look after the sales of Bryan-Marsh tantalum and 
metallized filament lamps. Mr. Corby has been designated as 
“High-Efficiency Corby.” His many friends will be pleased to hear 
of his promotion. 


MR. E. W. MOORE, president of the Electric Cable Company, 
Bridgeport, Ct., is a contributor to the September issue of System, 
writing on the subject “Starting a Manufacturing Business.” The 
article is illustrated by a full-page portrait of Mr. Moore and also 
by exterior and interior views of the Electric Cable Company’s 
plant, showing the system observed in shipping products and the 
labor-saving machinery used in this connection. 


MR. T. H. KELLY, night chief operator of the New Orleans 
(La.) office of the Western Union Telegraph Company, has been 
promoted to the position of chief operator in’ place of E. E. Cord, 
who has resigned to accept a responsible position with the Ameri- 
can Telephone and Telegraph Company. Mr. Cord had been in the 
service of the Western Union since 1880. Mr. Kelly, the new chief 
operator, is a native of Whistler, Ala., and entered the telegraph 
business as an operator on the Mobile & Ohio Railroad in 1883. 


ELECTRICAL SECURITIES. 

While there were many good net gains made in stock market 
prices last week, it is apparent that there is coming about a diminu- 
tion in interest generally. The operators who are in favor of a 
continued rise in prices will welcome a renewed interest on the 
part of the speculating public and will do everything possible to 
stimulate this renewed interest and to encourage developments 
which will bring about a greater confidence. It is said that despite 
the recent gradual easing of the money market there is little hope 
in bank circles that really easy rates are ahead. It is pretty gener- 
ally conceded that money firmness will be the order of the day 
until after the end of the year. As far as the general industrial 
situation is concerned, reports indicate that, if anything, there is 
an expansion in all directions. This is especialty true of the railroad, 
iron and steel and copper industries. 

- ` ELECTRICAL SECURITIES FOR. THE WEEK ENDING SEPTEMBER 15. 


New York: Closing. 
_ -- Allis-Chalmers common.............0..20008 18% 
Allis-Chalmers preferred.............0cccees 44 
Brooklyn Rapid Transit.................... 79% 
Consolidated Gas....... cc cece cc eee ee cee 139% 


General Electric.............. Pre kG ah ae a 16514 


Interborough-Metropolitan common.......... 3814 
. -Interborough-Metropolitan preferred......... 17% 
Kings County Electric.................0008. 160 
Mackay Companies (Postal Telegraph and 
Cables) common.............0.0c cece 73 
Mackay Companies (Postal Telegraph and 
Cables) preferred...............-2...08. 71% 
Manhattan Elevated.............cc ccc cecees 145 
Metropolitan Street Railway................ 107 
New York & New Jersey Telephone........ 125 
Western Union............ ccc ce eee eee 90 


Westinghouse Manufacturing Company...... 155 
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The New York City Railway Company reports for the year ended 
June 30 as follows: gross, $17,425,660; expenses, $9,576,511; net, 
$7,849,149; other income, $1,089,938, a total of $8,939,087; charges, 
$11,225,403, leaving a deficit of $2,286,315. 

A gain of $75,000 was made in the gross earnings of the Brook- 
lyn Rapid Transit system during the first eight days of September. 
The average daily increase was about $9,000, a record gain. The 
present rate of increase follows daily gains of $2,000 in July and 
$4,000 in August. 

The board of directors of the Western Union Telegraph Com- 
pany has declared a quarterly dividend of 1% per cent upon the 
capital stock of the company, payable at the office of the treasurer 
on and after the fifteenth day of October next, to shareholders of 
record at the close of the transfer books on the twentieth day of 
September. A special meeting of the stockholders of the company 
is called for October 10 to authorize an issue of $25,000,000 of re- 
deemable 4 per cent convertible bonds. The bonds will be con- 
vertible into stock at not less than par. Of such proposed issue it 
is intended, subject to the consent of the stockholders, now to issue 
$10,000,000 of bonds which are to be convertible as mentioned and 
first to offer the $10,000,000 bonds to the stockholders for subscrip- 
tion pro rata on such terms as may be determined by the board of 
directors or executive committee. The proceeds of the proposed 
issue are to provide funds for the construction of new lines and 
wires and for the purchase of new property. Since the general con- 
solidation of 1881 and down to June 30, 1905, the company has 
expended for such purpose the sum of $39,074,066. For the purpose 
of the special meeting and the annual meeting to be held on the 
same day the books closed September 20 and will reopen October 
12. The quarterly statement of the Western Union Company for 
three months ending September 30 (partly estimated) is as follows: 
net revenue, $2,000,000; bond interest, $332,688, leaving a balance 
of $1,667,312; dividends, $1,217,022; surplus, $450,290, which, added 
to the previous surplus of $16,848,728, gives a total surplus of 
$17,299,018. l 


Boston: Closing. 
American Telephone and Telegraph......... 136% 
Edison Electric Illuminating................ 235 
Massachusetts Electric..................000. 73 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 85 
Massachusetts Electric issues have been generally firm. It is 
reported that the buying of both preferred and common stocks has 
been of the very best character for several months. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 69 
Electric Storage Battery preferred.......... 69 
Philadelphia Electric.................ccceee 836 
Philadelphia Rapid Transit................. 29% 
United Gas Improvement................... 8514 


The directors of the United Gas Improvement Company have 
declared a regular quarterly dividend of 2 per cent ($1 per share), 
payable October 15 to stockholders of record September 29. Books 
do not close. 

John M. Mack has sold his Philadelphia Rapid Transit holdings, 
amounting to about 55,000 shares, to Widener interests. The syndi- 
cate which bought the stock is composed of George A. Huhn and 
his associates. 

Electric Company of America interests say the earnings con- 
tinue favorable so far this year, showing some increase. 


Chicago: Closing. 
Chicago Telephone................. 0. cee eaes 119 
Chicago Edison Light....................0.. 140 
Metropolitan Elevated preferred............. 6614 
National Carbon common................0.:. 85 
National Carbon preferred.................. 118 
Union Traction common...............000: 5 
Union Traction preferred................6.. 20 


The South Side Elevated reports for the year ended June 30, 
1906, as follows: gross, $1,771,989; expenses, $1,023.810; net, $748.- 
179; other income, $7,485, a total of $755,664; charges and taxes, 
$128,441; surplus, $627,223; depreciation, $50,000; balance, $577,- 
223; dividends, $412,952, making the surplus for the year $164,271, 
which is equal to 5.59 per cent on the $10,323,800 capital stock. 
The surplus for 1905 was $121,473, and that for the preceding year, 
$166,664. 
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TELEPHONE AND TELEGRAPH. 


ALBANY, N. Y.—The Hudson River Telephone Company has 
begun the work of placing its remaining cables under ground. 


PARSONS, KAN.—The council passed an ordinance granting the 
Missouri & Kansas Telephone Company a franchise for twenty years. 


CAMDEN, N. J.—After a year’s delay the street committee of 
the Camden city council has decided to accept the proposition of 
the Bell Telephone Company to place its wires underground. 


BELLEVILLE, I[LL.—Articles of incorporation of the New 
Athens & Hecker Telephone Company have been filed at Belleville. 
Incorporators: William Lischer, John A. Barthel and Philip Wenner. 


WATERVILLE, WASH.—The Entiat Telephone and Telegraph 
Company has been incorporated at Waterville ty Frank E. Knapp, 
D. M. Farris and P. M. Martin, of Entiat, Wash., west of Spokane. 
The company will operate in the Big Bend country. 


NEW YORK, N. Y.—The New York Telephone Company has 
opened a new building for its Tremont exchange at 178th street 
and Webster avenue. The telephones in subscribers’ stations will 
at once be changed to the common battery type. 


LAWRENCE, MASS.—The Lawrence Automatic Telephone Com- 
pany has accepted the franchise which was granted by the board 
of aldermen in July. The promoters of the company say that the 
work of installing the new system will be started next spring. The 
surveys will be made this fall. 


TEMPLE, TEX.—The Southwestern Telephone Company has a 
large force of men reconstructing the entire system in Temple. 
All of the old instruments are being replaced with new ones to be 
operated under the central ‘energy system. It is estimated that 
the improvements will cost $50,000. i 


SPOKANE, WASH.—C. A. Hoag, of Waterville, Wash., and a 
party of Chelan men have secured a franchise for the construction 
of a telephone line from Chelan Falls to Lakeside, twenty-five 
miles west from Spokane. The line will also be built up the Colum- 
bia river and will have long-distance connection with the Pacific 
States line. 


CHICAGO, ILL.—By bisecting the Lake View and the West 
districts, the Chicago Telephone Company is arranging two new 
districts. On the new stations $500,000 is being spent. The present 
Lake View district is to be divided at Lawrence avenue to make 
a new district to be called Edgewater, in which there will be 3,500 
telephones. West district will be divided at California avenue. 


MONTREAL, CANADA—The system of the Bell Telephone Com- 
pany is being extended in all directions in the vicinity of Montreal. 
New metallic lines have recently been completed from Ste. Agathe 
to Lac Manitou, Trout Lake and Val Morin. A line has been erected 
from Lachute to Cushing, and St. Therese has been brought into 
closer touch with Rosemere by the building of a line between these 
two points. 


FERGUS FALLS, MINN.—A deal has been closed by the Great 
Western Telephone Company, which owns the exchanges at Wah- 
peton, Milnor, Lisbon, Hankinson, Forman and Fairmount, N. D., 
and at Breckenridge and Campbell, Minn., together with inter- 
mediate and branch toll lines, selling its entire system to the North- 
western Telephone Company. The controlling interest in the Great 
Western was held by Fergus Falls men. 


ALBANY, N. ¥.—The Upper Hudson Telephone Company, with 
principal offices at Castleton and with a capital stock of $10,000, 
has been incorporated. The directors are: Andrew A. Gardiner, 
of Schodack Landing; Clifford C. Hastings, of West Sand Lake; 
Wakeley Best, Harrie McK. Curtis and Albert Baker, of Coxsackie; 
Phillip S. Parks, of Muitzeskill, and Martin A. Springsteed, of 
Castleton. The company proposes to operate a line connecting the 
various places embraced in the territory that the directors reside in. 


BROOKLYN, N. Y.—Eleven miles of ducts are being laid in the 
village of Jamaica by the New York & New Jersey Telephone Com- 
pany for the purpose of bringing all the trunk lines in the new 
five-story central building on Hardenbrook avenue. This will allow 
the trunk lines to come into the Jamaica central office without in- 
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terruption from outside lines and will greatly improve the service 
in all parts of the old town of Jamaica and more than double the 
number of connections between Jamaica village and outside points. 
The work is now being pushed vigorously and it is expected that it 
will be completed by the middle of October. 


` OBITUARY NOTES. 


MR. CLINTON MANNING BALL died at Rockaway, N. J., on 
September 10 from paralysis, after a brief illness. He was born 
October 28, 1843, in Hoosick Falls, N. Y., and was educated in the 
public schools and at Hamilton College. In his junior year illness 
compelled him to give up his college career and to travel for atime 
in Europe. On his return to this country he settled in Utica, N. Y., 
where he remained until 1870, when-he removed to Troy, N. Y., 
and formed with his brother, John C. Ball, the firm of Ball Brothers. 
shirt manufacturers. He remained in the firm until 1887, when he 
went into the electrical business, which he continued until his death. 
In 1878 he applied for a patent, in the specifications of which he 
showed all the conditions of the current in the electric arc. Through 
a faulty claim this invention was thrown out. It is said that at 
the time of his death Mr. Ball was one of the best authorities on 
magnetic ores in the world. 


MR. DANIEL O'’DAY, a well-known financier connected with 
several important electrical enterprises, died in Rouen, France, at 
the home of one of his daughters, Mrs. S. Triana, last week. Mr. 
O’Day was born in Kildysart, a small town in Ireland, on Febru- 
ary 6, 1844. When very young he came to the United States with 
his parents, locating in Buffalo, N. Y., where he received his early 
education, and where he worked until 1865, when he left Buffalo 
for the oil fields of Pennsylvania. Mr. O’Day. was put in charge 
of the first pipe line for the transporting of oil and petroleum 
operated by Mr. John D. Rockefeller, who had taken over the South 
Improvement Company into the Standard Oil Company. Mr. O’Day’s 
rise in the executive department of the Standard Oil] Company was 
rapid from this time forward, and about 1880 he became manager 
of the company. Mr. O’Day was a member of the New York Ath- 
letic Club, the Lotos, Lawyers’, Colonial and Catholic clubs. He 
was connected with the following companies: Atlantic Coast Rail- 
road, president and director; Buffalo General Electric Company, 
president and director; Buffalo Natural Gas Company, president 
and director. He was also director in the Buffalo, Thousand Islands 
& Portland Railroad, the Cataract Power and Conduit Company, 
Federal Trust Company, of Newark; International Railway Com- 
pany, International Steam Pump Company, Niagara Falls Power 
Company, Oil City Boiler Works, People’s Bank, the Buffalo Sea- 
board National Bank and the Venango Traction and Power Com- 
pany. He was a trustee of the Colonial Trust Company, the New 
York Produce Exchange, the Safe Deposit and Storage Company 
and the Northwestern Ohio Natural Gas Company, of which he was 
also vice-president, and the National Transit Company. 


ENGINEERING SOCIETY... 


SCHENECTADY BRANCH, AMERICAN : INSTITUTE OF 
ELECTRICAL ENGINEERS—A meeting of the Schenectady (N. Y.) 
branch of the American Institute of Electrical Engineers was held 
at the Alpha Delta Phi fraternity house, Union College campus, 
on Saturday evening, September 8. The meeting was in the nature 
of an informal smoker, and plans for the coming season were 
discussed. Dr. C. P. Steinmetz was the speaker of the evening. 
There is a promise of great activity, both educationally and socially, 
among the electrical workers in Schenectady. In addition to the 
address by Dr. Steinmetz, David B. Rushmore, chairman of the 
Schenectady branch, made an address and reviewed the prospects 
for development. A prospectus has been prepared outlining the 
lecture course for the coming winter. In order fo stimulate the 
interest in these meetings, free trips to New York to attend the 
monthly meetings of the national association will be given to those 
who take a conspicuous part in the discussions at the branch 
meetings. E. B. Merriam, of the General Electric Company, is 
chairman of the membership committee. A special membership 
with dues one-half the regular branch dues is proposed for all men 
in the Genera! Electric Company’s testing department, the American 
Locomotive Works’ testing department, Union College and the 
Rensselaer Polytechnic, of Troy. 
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ELECTRIC LIGHTING. 


McEWEN, TENN.—A contract has been closed for an electric 
light plant for McEwen. 


CALUMET, MICH.—The electric light plant at Ontonagon has 
been placed in operation. 


FRANKLIN, MASS.—Local capitalists are considering the estab- 
lishment of an electric lighting plant. 


BATON ROUGE, LA.—The town council at Jonesville proposes 
to establish a municipal electric lighting plant. 3 


PARIS, ILL.—A new electric light system is to be installed to 
replace the old one, which has become inadequate. 


EMMETT, IDA.—A dam is being constructed at Horseshoe Bend 
to increase the power output of the electric light plant. 


FRANKLIN, N. Y¥.—Contracts have been let and work will be 
begun promptly for the electric light system for Franklin. 


TOPEKA, KAN.—Oberlin is installing an electric light plant 
in connection with the city waterworks at a cost of $10,000. 


LOWELL, MASS.—The board of selectmen of Dracut has under 
consideration the proposition to light the town by electricity. 


FREMONT, NEB.—The issue of bonds for the new municipal 
electric light station has been sold to S. C. Hayes & Son, of Cleve- 
land, Ohio. 


MUNCIB, IND.—Under the contract recently entered into with 
the Muncie Electric Light Company, 250 new arc lamps have been 
installed on the city streets. 


ROCHESTER, N. Y.—Charlotte will engage one or more experts 
to investigate its electric light and water systems before deciding 
on the question of new plants. 


FRANKFORT, N. Y.—The board of trustees has granted the 
Hudson River Electric Power Company permission to construct a 
transmission line through the village. 


WATERTOWN, TENN.—At a recent meeting of the board of 
mayor and aldermen a franchise was granted to H. H. Weir and 
W. L. Goodhart to erect an electric light plant in Watertown. 


aa 


OTTAWA, OHIO—After considerable figures from the Ottawa 
Electric Light Company for the lighting of Waterworks Park, the 
village council has decided to install its own lighting plant at 
the park. 


MILO, ME.—F. W. Bolster has taken the contract to build the 
new power station for the Milo Electric Light and Power Company. 
Work has begun on the foundation and will be hurried forward as 
fast as possible. 


FLINT, MICH.—The new power plant of the recently organized 
Oak Park Power Company, which will furnish current for the 
Weston-Mott and Buick factories, is practically completed, and 
boilers, engines and generators are installed. 


UNION CITY, TENN.—The municipal electric plant at Union 
City is to be enlarged. Contracts have been let for a new dynamo 
and engine at a cost of $4,000. The enlargement has been made 
necessary on account of the increasing demand for service. 


BRONSON, MICH.—The new electric light plant being built to re- 
place the one recently destroyed by fire is nearly completed. The 
structure is fifty-two by sixty-four feet, two stories high and con- 
structed of cement blocks. The roof will be of slate, and the whole 
building practically fireproof. 


EAST TEMPLETON, MASS.—The electric light commissioners 
have decided to let the contract for the municipal electric lighting 
plant for the town of Templeton to E. E. Ley & Company, of Spring- 
field, who were the lowest bidders. The work will be started as 
soon as the material can be procured. 


LYNDON, KAN.—Specifications have been issued for the 
municipal electric light plant to be installed by the city of Lyndon. 
Bids will be received up to 6 P. M., September 27. Copies of the 
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specifications may be had by addressing City Clerk J. H. Yearout, 
Lyndon, or the consulting engineer, M. Dunsworth, Emporia, Kan. 


BIRMINGHAM, ALA.—At a meeting of the directors of the 
Coosa River Power Company the following officers were unani- 
mously elected: Roswell H. Cobb, Anniston, Ala., president and 
manager; Robert R. Zell, Birmingham, vice-president; Robert D. 
Johnston, Birmingham, treasurer; Cyrus K. Hartzell, Pittsburg, 
Pa., secretary. . | 

MEMPHIS, TENN.—The Merchants’ Power Company, according 
to L. G. Van Ness, general superintendent and constructing engi- 
neer, will be ready to furnish lights in the up-town district by 
November 1, and the entire city by next January. Eleven car-loads 
of machinery, representing about one-third of the equipment, have 
arrived. This shipment includes two engines of 2,000 horse-power 
each, and two 5600-horse-power boilers. 


MOBILE, ALA.—A mortgage for $3,000,000 has been filed in the 
Probate Court, given by the Mobile Electric Company to the Ameri- 
can Trust and Savings Bank, of Chicago. It is a forty-year mort- 
gage, bearing five per cent interest. The mortgage covers all the 
holdings of the company, together with all real estate owned by 
the concern. The filing of the mortgage is the last act in the con- 
solidation of the lighting interests of Mobile. 


WOODBURY, PA.—On November 6 the voters of this city will 
vote on the question whether or not the city shall construct, main- 
tain and operate a municipal light, heat and: power plant. The 
Public Service Corporation is now furnishing the city with light, 
and owns an unused plant here. The question of buying this will 
come up later, if the vote is favorable to the new move. Council- 
men believe that there will be a great saving to the taxpayers if 
they own their plant. Paulsboro will vote on a similar project. 


CORTLAND, N. Y.—The terms for a new lighting contract for 
five years have been decided upon by the common council and the 
Cortland County Traction Company. The lamps are to be lighted 
every night in the year and all night. The contract price is to be 
twenty-four cents per night per arc, while the price to private con- 
sumers is dropped from twelve cents a kilowatt-hour to eleven 
cents. The price of arc lights under the present contract is twenty- 
eight and one-half cents per night. Aside from the drop in prices, 
the traction company is to install new arc lights of the enclosed 
type. 

ROCHESTER, N. Y¥.—The board of contract at a special meet- 
ing awarded the new lighting contract to the Rochester Railway 
and Light Company. The contract is for five years and under the 
bid the city will make a saving of more than $305,000 on the 
old lighting prices. The new contract takes effect July 1 of next 
year. The bid was at the rate of $57.95 a year for the class of 
lamps most used. The city is now paying $78.50 a year for these 
lamps. For double arc lamps on iron poles the company bid $62.96 
a year each under the new contract, and for single arc lamps on 
iron poles $68 a year per lamp. 


DETROIT, MICH.—Desiring to confine to Wayne county the 
operations of the Peninsular Electric Light Company, now con- 
trolled by the Detroit Edison interests, these interests have formed 
a new company for the extension of the business of furnishing 
light and power through the counties of Macomb and St. Clair. 
The new company will have plants at Royal] Oak, and its operations 
will take in the territory on the Clinton river and in the Anchor 
Bay territory, possibly extending to the Flats. The new concern 
is to be known as the St. Clair Edison Company and will have a 
capital stock of $100,000. The incorporators are Alexander Dow, 
Hoyt Post and J. V. Oxtorby. 


LITTLE FALLS, N. Y.—The contract to light the streets of 
Little Falls for a period of five years, commencing January 1, has 
been awarded by the common council to the Herkimer County Light 
and Power Company. This is the company that is at present light- 
ing the city at the rate of $85 per lamp per year. The Hudson 
River Electric Power Company was, however, the low bidder. The 
Herkimer company’s bid was as follows: One hundred and twenty- 
five incandescent lamps, $12 per year, and as many more at the 
same price as desired. Arc lighting, alternating current: for a 
period of five years, $35 per lamp per year for 125 arc lights, or 
as many more as desired. 
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NEW INCORPORATIONS. 
LANSING, MICH.—Lewis Electric Company, 
$6,000. 


INDIANAPOLIS, IND.—Evansville & Cannelton Traction Com- 
pany. $10,500. To operate between the two places. 


CHILI, ILL.—Chili Mutual Telephone Company, Chili. $10,800. 
Incorporators: David G. Toff, John O. Carlin and D. H. Carlin. 


WEIR, TEX.—Welber-Weir Telephone Company, of Weir. $2,000. 
Incorporators: Frank Doering, A. M. Nalley, J. W. Long and others. 


JACKSON, MISS.—The Starkville Street Railway Company, 
Starkville. $30,000. Incorporators: F. L. Hogan, W. H. Sudduth 
and others. 


KENNEY, ILL.—Kenney Electric Company, Kenney. $4,800. 
Incorporators: Andrew Harkyard, William E. Cooper and Louis O. 
Williams. 


Grand Rapids. 


AUSTIN, TEX.—Falfurrias Telephone Company, of Falfurrias. 
$5,000. Incorporators: Frank S. Rachal, John S. Donohoe, B. 
Temple Henry, Richard C. Miller and D. H. Dashiell. 


TOPEKA, KAN.—Lawrence Street Motor Company; $20,000; to 
extend lines to suburban points. Southwestern Interurban Rail- 
way; to build lines connecting Arkansas City, Parsons and Coffey- 
ville. 


GUTHRIE, OKLA.—The Hobart Light and Power Company, of 
Purcell, I. T. $550,000. Incorporators: Frederick A. Gale, of Chi- 
cago; George S. Selden, of Erie, Pa.; Dorset Carter, of Purcell; 
James R. Tolbert, of Hobart, Oklahoma agent. 


COLUMBUS, OHIO—The Oak Point & Elyria Railway. $3,000. 
To build a line from Elyria to Amherst and thence to Oak Point. 
Incorporators: E. S. Cook, F. S. McGowan, A. R. Manning, Jr., 
M. Dickey, Jr., and M. L. Fowles, all of Cleveland. 


SPRINGFIELD, ILL.—The East St. Louis, Columbia & Waterloo 
Railway. To be constructed from East St. Louis, Ill., to Waterloo, 
Monroe county, Ill., principal office at Columbia, Ill. Incorporators 
and first directors: Joseph W. Rickert, J. J. Koenigsmark, Water- 
loo, Ill.; J. W. Warhock, E. F. Schoening, H. Reichenbach, Colum- 
bia, Il. 


SPRINGFIELD, ILL.—De Kalb-Sycamore Interurban Traction 
Company. $100,000. To build a line connecting De Kalb, Sycamore, 
Belvidere, Boone county; Aurora, in Kane county, and Sandwich, 
Directors: J. G. Michael, William Jarvis, C. K. Minary, Henning 
Chambers, H. S. Gray, S. E. Bradt, John Glidden, D. A. Syme and 
F. B. Townsend. 


SPRINGFIELD, ILL.—Belleville & Pinckneyville Traction Com- 
pany. $100,000. To construct a line from Belleville to Pinckney- 
ville, Ill; principal office at Belleville. Incorporators: Lucius D. 
Turner, Belleville; John Hamilton, Marissa, Ill.; Wiliam Steven- 
son, Tilden, Ill.; W. T. Armstrong, Coulterville, Ill.; George F. 
Mead, Pinckneyville. 


LOUISVILLE, KY.—The Henry County Light and Power Com- 
pany. $40,000. Organized to take over the defunct Eminence 
Electric Light Company. Incorporators: C. B. Hole, of W. N. 
Coler & Company, New York, 200 shares; J. J. Borger, Eminence, 
three shares; C. C. Hieatt, H. M. Johnson, of the firm of Johnson 
& Hieatt, Louisville, and C. Y. Hieatt, three shares each. 


HARRISBURG, PA.—Lawrenceville Street Railway Company, 
Pittsburg; $12,000; to build a line from the Pittsburg subway line 
at Neville street to Hatfield street, Pittsburg; directors, Edwin 
K. Morse, Warner Marshall, Horace W. Baker, Coleman Audel, 
Pittsburg, and Harrison M. Williamson, Allegheny. Rebecca Street 
Railway Company; to build line from Neville street to South High- 
land avenue, Pittsburg; same capital and directors. 


NEW MANUFACTURING COMPANY. 


LOS ANGELES, CAL.—The Electric Heating and Manufacturing 
Company has purchased land near Dolgeville upon which to erect 
a plant for the manufacture of heating, lighting and cooking appli- 
ances. 
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INDUSTRIAL ITEMS. 


C. H. THORDARSON, 153-159 South Jefferson street, Chicago, 
Ill., has ready for distribution a new series of literature describing 
electrical laboratory apparatus. 


THE McROY CLAY WORKS, Brazil, Ind., has issued a Septem- 
ber blotter bearing a neat calendar card and two verses entitled 
“The Game of Baseball in Old England.” 


THE STANLEY-G. I.°ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., will be pleased to send full information con- 
cerning the A. E. G. “Brilliant” flaming arc lamps. 


THE NOVELTY INCANDESCENT LAMP COMPANY, St. Marys, 
Pa., has moved its office to its new lamp factory at Emporium, Pa., 
where all correspondence, telegrams, etc., should be sent. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is calling 
attention to the “P. & S.” No. 157 standard brass sockets. The 
company will be pleased to send descriptive literature upon request. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., announces that its northwestern office, which until re- 
cently was located at Spokane, Wash., has been moved to the Pa- 
cific Block, Seattle, Wash., with F. E. Hoar in charge. 


THE W. S. HILL ELECTRIC COMPANY, New Bedford, Mass., 
has ready for distribution a new catalogue descriptive and illus- 
trative of knife switches, cutouts, tablet boards and panelboards. 
This catalogue will be sent to any one interested upon request. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., is distributing a neat set of blotters calling 
attention to fioor and wall outlet boxes, water-tight outlet boxes, the 
new riveted-frame-type induction motor and new type “K” arc 
lamps. 


H. M. BYLLESBY & COMPANY, Chicago, Ill, have been re- 
tained as consulting, designing and supervising engineers for the 
modern gas plant being built by the Indiana Steel Company at 
Gary, Ind. This is the city the United States Steel Corporation is 
founding for the location of its new works. 


THE ELECTRIC CABLE COMPANY, 17 Battery place, New 
York city, announces that the Kilburne & Clark Company, Seattle, 
Wash., has recently placed a large order for “Voltax’” compound, 
to be used as a waterproof compound for the protection of railway 
bridges which this company has in course of construction on the 
Pacific coast. l 


W. S. BARSTOW & COMPANY, New York, has recently com- 
pleted an extensive electrolytic survey for the Chester Traction 
Company, Chester, Pa., and the Trenton Street Railway Company, 
Trenton, N. J. Under their direction several modifications have 
been made which bring the track return systems of these two com- 
panies up to date. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
is calling attention to the Allen soldering stick, soldering paste, 
soldering salts and commutator lubricant. This material is endorsed 
by the Underwriters’ National Electrical Association. The company 
is in possession of many testimonials commendatory of the utility 
and reliability of its products. 


THE PRINGLE ELECTRICAL MANUFACTURING COMPANY, 
1906 North Sixth street, Philadelphia, Pa., has ready for distribution 
a new handbook describing and illustrating its electrical products. 
These include high-grade switches, panel-boards, switchboards, re- 
ceptacles and specialties. The book has been carefully arranged 
and is tabulated, so that reference may be made to any classifica- 
tion with great facility. 


JAMES L. ROBERTSON & SONS, INCORPORATED, New York 
city, have ready for distribution some attractive literature calling 
attention to “Eureka” service packings. The company will also be 
pleased to send full information concerning its return copper-coil 
feed-water heater, indicator piping, lubricators, indicators, plani- 
meters, reducing wheels, damper regulators, exhaust heads, oil 
filters and fiue cleaners. The company announces the removal of 
the sales department of the Eureka Packing Company to 48 Warren 
street. 


THE PORTLAND COMPANY, Portland, Me., manufacturer of 
the “W. H. C.” voltage regulator, described in a recent issue of the 
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ELECTRICAL REVIEW, has ready for distribution a series of bulletins 


describing the engineering and mechanical apparatus manufactured — 


by the company. This includes steam boilers, digesters, stand-pipes, 
absorbing systems, electric neutralizers for printing companies, 
marine boilers, rocking and dumping grates, elevators, propelling 
machinery, iron shears and electric generating sets. Any of this 
literature may be secured upon request. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has issued new literature as follows: bulletin No. 
618 describing Stanley-G. I. short-arc lamps. These lamps measure 
fifteen and one-half inches overall in height and are particularly 
cesirable for use with low ceilings. Circular No. 795 describes 
Stanley-G. I. sixty-cycle, single-phase induction motors. These mo- 
tors are built in various sizes from one-quarter horse-power to fif- 
teen horse-power. Circular No. 781 describes the G. I. type “J” 
primary fuse box or transformer cutout. This device is made up 
to thirty amperes, 2,500 volts capacity. 


THE DE LA VERGNE MACHINE COMPANY, foot East 138th 
street, New York city, reports the following among other recent or- 
ders received for ‘‘Hornsby-Akroyd” oil engines: Central New Eng- 
land Railway Company, Hartford, Ct., seven horse-power, geared to 
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pump; F. J. Stokes Machine Company, Philadelphia, Pa., twenty-five- 
horse-power; the Hastings Pavement Company, New York city, 
sixteen-horse-power; the W. F. Norman Sheet Metal Company, Ne- 
vada, Mo., fifty-horse-power; Union Ballast Company, New York city, 
one twenty-horse-power and one thirty-two-horse-power; D. P. Forst & 
Company, Trenton, N. J., thirteen-horse-power; Webb Wire Works, 
New Brunswick, N. J., thirty-two-horse-power; J. W. Lippincott, S. P. 
Scott and Max Meyer, Little Rock, Ark., fifty-horse-power engine to 
drive a De La Vergne ice-machine. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution a new series of advertising literature. This 
includes July indexes to price lists, pamphlets, supply catalogues, 
descriptive catalogues and fliers. Supply catalogue No. 7,600 gives 
details concerning controller contact fingers and handles. Price 
list No. 5,153 gives data concerning Edison “Gem” filament street 
series incandescent lamps. Flier No. 2,191 describes and illustrates 
reversing motor-starting rheostats, type RS. Bulletin No. 4,451 
describes and illustrates the GE tantalum incandescent lamp; No. 
4,452, direct-current series enclosed arc lamps, forms 10 and 11; 
bulletin No. 4,453, Edison “Gem’” high-efficiency incandescent and 
meridian units; No. 4,454, the GE-90 railway motor; No. 4,455, 
single-phase motors, type IS, form KG. 


Record of Electrical Patents. 


Week of September 11. 


830,497. CIRCUIT-CLOSING DEVICE FOR SPEED INDICATORS. 
Hans Dahl, Berlin, Germany. Filed June 20, 1901. The cir- 
cuit is closed at a predetermined speed by centrifugal force. 


830,501. PROTECTING BUSHING FOR ELECTRIC CIRCUIT 
WIRES. John H. Goehst, Chicago, Ill., assignor to Federal 
Electric Company, Chicago, Ill. Filed February 16, 1905. A 
bushing threaded at the bottom for taking a washer, 


830,537. TIME-ELEMENT DEVICE. John G. Statter, Birming- 
ham, England, assignor to William Maxwell Scott, Philadel- 
phia, Pa. Filed July 31, 1905. The circuit-breaker’s movement 
is retarded by a sucker. 


830,568. TROLLEY-CONTROLLING APPARATUS. Frank E. Case, 

_Schenectady, N. Y., assignor to General Electric Company. 

Filed March 10, 1905. A pneumatic device for raising and low- 
ering the trolley. 


830,572. CLAMP FOR ELECTRICAL CONDUCTORS. Scott C. Cut- 
ter, Oswego, Ill. Filed July 3, 1905. The jaws are pierced by 
conical holes, allowing them free movement. 


830,575. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chi- 
cago, Ill. Filed December 6, 1901. A central battery system, 
the signals being controlled by a polarized relay. 


830,583. COMBINATION TELEPHONE TRANSMITTER AND RE- 
CEIVER. Charles C. Gilchrest, New York, N. Y., assignor to 
Western Electric Company, Chicago, Ill. Filed October 12, 
1905. The receiver and transmitter are mounted on one handle, 
constructed to avoid transmission of vibrations from one to 
the other. 


830,585. INSULATOR FOR TELEGRAPH AND TELEPHONE 
WIRES. Salathiel V. Graves and Samuel H. McDaniel, McFall, 
Mo. Filed November 14, 1905. The insulator proper is mounted 
in a metal box. 


830,598. INCANDESCENT LAMP. Gottlob Klumpp and Henry F. 
Herman, Brooklyn, N. Y.; assigned to Klumpp. Filed Sep- 
tember 9, 1905. A regulating resistance, controlled by turning 
the lamp, is mounted within an enlarged base. 


830,628. SWITCH FOR ELECTRIC CIRCUITS. Eddy R. Whit- 
ney, Lynn, Mass., assignor to General Electric Company. Filed 
June 2, 1904. A controller for variable-speed motor which pre- 
vents too rapid reversals. 


830,629. SEMAPHORE. Jean F. Webb, Jr., Denver, Col., assignor 
to the Electric Signagraph and Semaphore Company. Filed 
November 11, 1905. A motor-operated semaphore. 


830,639. PROCESS FOR THE ELECTROLYTIC PRODUCTION OF 
COPPER. Johannes A. W. Borchers, Aachen; Paul R. Franke, 
Eisleben, and Franz E. Günther, Aachen, Germany. Filed Sep- 
tember 21, 1905. A copper mat with a richness of from seventy- 


two to eighty per cent is employed as anode in an acid electro- 
lyte of copper sulphate. 


830,653. TELEPHONE PAY STATION DEVICE AND SYSTEM. 
Alfred H. Dyson, Chicago, Ill., assignor to Milo G. Kellogg, 
Chicago, Ill. Filed December 30, 1904. The coin is automatic- 
ally deposited by the called subscriber. 


830,654. TELEPHONY. Alfred H. Dyson, Chicago, Ill., assignor 
to Milo G. Kellogg, Chicago, Ill. Filed April 3, 1905. An auto- 
matic system in which the person called releases the coin-col- 
lecting device. 


830,674. MACHINE FOR ELECTRICALLY WELDING. Louis S. 
Rolland, Brussels, Belgium. Filed September 28, 1905. A de- 
vice for clamping and adjusting parts for welding. 


830,598. INCANDESCENT LAMP. 

830,675. ATTACHMENT FOR TELEPHONE TEST SETS. George: 
L. Rosenberger, Manassas, Va. Filed September 12, 1905. A 
testing clamp for different sizes of wire. 


830,686. TROLLEY-POLE CONTROLLER. John J. Tartt, Los An- 
geles, Cal.. assignor of one-half to David E. Spangler, Los 
Angeles, Cal. Filed December 28, 1903. The compression of 
the trolley base spring is adjusted by a solenoid. 


830,696. TELEPHONE SWITCH HOOK. James A. Wotton, Atlanta, 
Ga., assignor to Electric Manufacturing and Equipment Com- 
pany. Filed June 17, 1905. A switch hook stamped out from 
one piece. 


830,698. ELECTRIC LAMP. Albert Ackerman, Pittsburg, Pa., as- 
signor, by mesne assignments, to Nernst Lamp Company, Pitts- 
burg, Pa. Filed October 4, 1899. A glower of the Nernst type 
enclosed in an exhausted globe and started by a carbon fila- 
ment. 
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830,708. COMBINED CANDLE BASE AND SOCKET FOR M 
. TURE ELECTRIC LAMPS. John H. Goehst, Chicago, Ill., 
assignor to Federal Electric Company, Chicago, Ill. Filed April 


11, 1904. An adapter, in the shape of a candle, for standard - 


sockets. 


830,718. APPLIANCE FOR TRACING COURSES ON CHARTS. 
Harold E. S. Holt, Farnborough, England. Filed November 26, 
1904. The record is made by two independent driving mech- 
anisms operating at right angles, the motions of which are 
controlled by the speed and the direction of the vessel. 


830,767. HEADLIGHT. Frank Buchanan, Dayton, Ohio. Filed 
October 26, 1903. An arc headlight with carbons set at an 
angle. 


830,770. AUTOMATIC RESETTING SWITCH. Samuel H. Couch, 
Boston, Mass. Filed October 2, 1905. For an intercommuni- 
cating telephone system. 


830,780. CIRCUIT CLOSER FOR LOCKS. Anthony Glass, Cleve- 
land, Ohio. Filed January 31, 1906. The movement of the lock 
opens and closes the circuit. 


830,800. GAME AND TOY. Charles G. Mortimer, Jr., New York, 
N. Y., assignor to Howard Miniature Lamp Company. Filed 
July 26, 1905. A motor of the coil-and-plunger type arranged 
as a vertical engine. 


830,801. GAME AND TOY. Charles G. Mortimer. Jr., New York, 
N. Y., assignor to Howard Miniature Lamp Company. Filed 
January 16, 1906. A motor of the interrupted-current type ar- 
ranged as an engine. 


§30,698. ELECTRIC LAMP 


830,812. PROTECTIVE APPARATUS FOR COMPENSATOR DYNA- 
MOS. Henry H. Wait, Chicago, Ill., assignor to Western Elec- 
tric Company, Chicago, I1]. Filed January 18, 1904. Apparatus 
for use on three-wire or similar distributing systems for auto- 
matically cutting out series field-windings. 


830,830. GEAR-CASE FOR RAILWAY MOTORS AND MEANS FOR 
MOUNTING THE SAME. Alexandre Grammont, Pont-de-Cherry, 
France. Filed March 21, 1905. A method of constructing a 
hermetically closed gear-case. 


830,849. DYNAMOELECTRIC MACHINE. Willard F. Richards, 
Buffalo, and William A. Turbayne, Lancaster, N. Y., assignors 
to Gould Coupler Company, New York, N. Y. Filed August 12, 
1905. The end-plates of the main generator may be removed 
over an auxiliary generator on the same shaft without de- 
taching the latter. 


830,862. ELECTRICAL CEILING-SWITCH. Joseph G. Swallow, 
New York, N. Y., assignor of one-half to Hubert Krantz, Brook- 
lyn, N. Y. Filed April 29, 1905. A rotary snap-switch reset by 
gravity. 


830,898. GAS-ENGINE SPARKER. Stephen A. Hasbrouck, Yon- 
kers, N. Y., assignor to Anna M. Hasbrouck, Yonkers, N. Y. 
Filed August 26, 1903. Renewed February 10, 1906. A method 
of construction. 


830,918. ANODE. John Nelson, Peru, Ill. Filed June 28, 1906. 
Pockets are formed of porous envelopes for holding the anode 
materials. 


830,919. DEVICE FOR IGNITING AND EXTINGUISHING GAS. 
Richard N. Oakman, New York, N. Y. Filed June 2, 1905. An 
electric igniter. 


830,921. MEANS FOR TRANSMITTING ELECTRICAL IMPULSES. 


Francis L. Orr, Thurman, Iowa. Filed July 19, 1905. Alter- 


nating currents are produced by armature extensions rotated 
about the poles of an induction coil. 
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830,923. PRESSWORK RECORDER. Walter F. Palmer and John 
Winnacott, New York, N. Y. Filed July 7, 1905. An electrically 
operated recorder for a printing-press. 


830,924. CURRENT RECTIFIER. Franz Pawlowski, Vienna, Aus- 
tria-Hungary. Filed November 14, 1904. The electrolyte of 
the rectifier is a hemisulphide of copper. 


830,938. POTENTIAL INDICATOR. John B. Taylor, Schenectady, 
N. Y., assignor to General Electric Company. Filed January 3, 
1905. Point discharges drive a rotating indicator enclosed in 
a glass globe. 


830,938. POTENTIAL INDICATOR. 


830,947. MEANS FOR STARTING ALTERNATING-CURRENT 
MACHINES. Obed F. Whitehurst, Schenectady, N. Y., assignor 
to General Electric Company. Filed January 28, 1905. An 
auto-starter providing two starting voltages. 


830,971. ELECTRIC CLOCK. Ulysses L. Collins, St. Louis, Mo. 
Filed September 18, 1905. A spring-driven, magnetically wound 
clock. 


830,975. APPARATUS FOR PRODUCING HIGHLY OZONIZED 
AIR OR OXYGEN. Auguste Déchaux, Paris, France, assignor 
to Wilhelm Mallmann, Ruremonde, Holland. Filed April 28 
1904. The electrode is formed of an inner conducting tube, an 
intermediate non-conducting and an outer conducting tube, air 
spaces separating the three. 


830,981. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, Ill. 
assignor to Milo G. Kellogg, Chicago, Ill. Filed April 17, 1905 
Automatic means are provided at a calling substation for con 
necting any subscriber with the central exchange. 


830,982 SYSTEM OF ELECTRICAL DISTRIBUTION. Justus B 
Entz, Philadelphia, Pa. Filed March 28, 1905. A regulato: 
automatically controlling a rotary converter, enabling a storag 
battery to equalize the load on an alternating-current system 


831,001. RECEIVER HOOK FOR TELEPHONES. Denis Howard 
Binghamton, N. Y. Filed January 16, 1906. A number of con 
tacts on the receiver hook indicate the station calling. 


831,013. DISTANT-ACTING ELECTRICAL GAS-IGNITER. Geor 
Lentschat, Hohen-Schönhausen, near Berlin, Germany, assigno 
of one-half to Wenzel I. Drahonowsky, Miröschau, Austris 
Hungary. Filed July 24, 1906. Electromagnetic device for turi 
ing on and off and igniting gas. 
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830,982. SYSTEM Or ELECTRICAL DISTRIBUTION. 


831,016. ELECTRIC DOOR-STRIKE. George N. Parker, Bosto 


Mass. Filed July 9, 1904. A magnetically controlled dol 
opener. 


831,025. LOCOMOTIVE ENGINEERS’ ALARM. Edward McCl 
tock, Merriam Park, Minn., assignor to the McClintock Manuf: 
turing Company, St. Paul, Minn. Filed May 16, 1904. Auxi 


ary rails divided into insulated blocks enable lamp signals 
be shown on the locomotive. 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


NEW YORK. SATURDAY, $ 


VOL. XLIX. No. 18. 


PRESIDENT AND EDITOR 
SECRETARY AND MANAGER 
. TECHNICAL EDITOR 
MANAGING EDITOR 


CHARLES W. PRICE . 
STEPHEN H. GODDARD 
WM. HAND BROWNE, JR. 
AINSLIE A. GRAY 


NEW YORK 
PUBLISHING OFFICE 13-21 Park Row 
CHICAGO 
WESTERN OFFICE, L. W. MARSHALL, Manager, MANHATTAN BUILDING 
BOSTON 
New ENGLAND OFFICE, M. W. BARBER, Mgr., DELTA BLDG.. 10 Post Office Sq. 
LONDON 


EUROPEAN OFFICE, Henry W. HALL, Manager, 42 OLD Broap STREET, E. C. 


TELEPHONE AND CABLE 


Private exchange to all Depan TENIS: 


TELEPHONE ‘21 Cortlandt.” 
“Electview,” New 


REGISTERED CABLE ADDRESS: 


SUBSCRIPTIONS 
One Year, United States and Canada $3.00 
One Year, Foreign Countries eS a er éig 5.00 
Single copy, 10 cents. Back numbers, erona one month, ach a .25 


ADVERTISING 
CHANGES for advertisements should be in this office by Friday noon for the 


following week’s issue. 
New ADVERTISEMENTS should be In the office not later than Monday noon 


to assure publication in that week’s issue. 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 


CONTENTS 


EDITORIAL: 
The Fire-proof Dynamo. .......esesereesesrerseresesserereseoreseerererereees 489 
Color Difficulties in Photometry....... ccc cece ee cece reece eee nee er eeeernceeece 490 
High-Efficiency Radiator’.......... eee e cece cece tere ee nee n eter ecnteseaenens 491 
Our Cities of Evil Smells. ...... 0. cc cece cee ee eee eee eee e reer ener ene neerees 491 
Fuel. Water and Gas Analysis for Steam Users, by John B. C. Kershaw.......... 492 
A Letter from Manchuria... ... cece ccc cece rene eee nent ee ene e eee eneaerecaes 497 
Electric Operation of the Teltow Canal, by Frank C. Perkins. ......ssseesseresees 498 
Color Phenomena in Photometry, by J. S. DOW... ... ccc ee cece eee e eee teen eee n ees 501 
Length of Wave and Speed of Propagution of Electrical Phenomena............. 506 
The Relation of the Alternating-Current Motor to Central-Station Power Bus- 
iness. by E. W. Lloyd... .. cc cece cece eee e eee e eee e cnet ence enneee serrreereeree 506 
Montreal Light. Heat and Power Company's Soulanges Canal Power Station.... 508 
Convention of the Illinois Electrical ASSOCIATIOD...... 66.6 cere cece eee e serereeseo 509 
The Opening of the Camden- Atlantic City Line of the West Jersey and Seashore 
Railroad oo... cece cece cece cece cece tence eee e eee e ene e sere eens ee eeeneacereneees 509 
Meeting of the Colorado Electric Light, Power and Railway Association......... 509 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE........0000eeeeee 510 
METHODS OF GETTING NEW BUSINESS.... 00... cece eee cece ence eee nent een aen eens 512 
An Interesting Emergency Application of Electricity ........ oo ceeeeeee eee .. 816 
The Electrical Trades Exposition COMPANY..... ssersrreessesevresee — serereease 516 
Stuff Additions for Sanderson & Porter...... iE eecinGiers Cadten peewee mes E 516 
Tlluminating Tests...c.. ccc cece cece cent nee eter e eee e cece tere ners stete seereeeseee 516 
The Association of Edison Illuminating Companies. s sor oe Sareea cele ewe 516 
INDUSTRIAL SECTION : 
The Balanced-Draft Gas-Producer Furnace.............- E alana E caves 517 
The Improved “Dow” Adjuster. ......... 0 cece e cece rece > teen eee eeeees 518 
New Electrical Engineering Company..... 0.0... . cece cece reece cence ene neees 518 
Sturgess Water-Wheel Governor... ........ cece cece cece ence e eee eee eeeeneeees 518 
An Improved Type of Lever Switch. ........ sce ce cece ee cece er ener e ees 519 
The Dean Hook SW iteiicssse skews weeds eee pe edieee sk eee Seana eae es so, 520 
Crude and Fuel Oil Generator Sets. .......... ccc cece cece e cece nee eecreees 521 
Electric Equipment for the Hudson Company's Tunnels, .................. 521 
Automatic Motor-Controlling Devices......... Kcr tea hg eae ee Sine le bee lange 521 
Vacuum Drying and Impregnating Apparatus. .......... cee cece eee e eens 522 
CURRENT ELECTRICAL NEWS... cesses ese bela pele Riad cree Sewn S e... 528 
Record of Electrical Patents.......... E E wee Cie Gas Sa Semi E 529 


Copyright, 1906, by Electrical Review Publishing Co. 


SEPTEM PAR 29, 1906. 


ISSUED WEEKLY 


THE FIRE-PROOF DYNAMO. 

The weak point in electrical machinery is almost always 
the insulation. It is true that the direct-current dynamo is 
somewhat handicapped by its commutator, but improved design 
has reduced the troubles at this point very greatly, and the com- 
mutator itself may be constructed so as to withstand a great 
deal of hard service. But both alternating and direct-current 
machines must employ some insulating material, and this is 
generally of necessity of such a character that it is seriously 
damaged, if not destroyed, by overheating. The commonest in- 
sulating materials are cotton and flax, which become carbonized 
at temperatures not much above that of boiling water, and they 
thus lose the very property for which they are used. In larger 
machines or those constructed for excessively high voltages the 
cotton insulation may be supplemented or even replaced by 
other materials such as tubes of fibre or of mica. But fibre and 
even the cement used for building up tubes of small pieces of 
mica can not withstand indefinitely high temperatures, so that 
a form of construction which does not become too hot must be 
adopted. By means of various devices, such as ventilating sys- 
tems or ways of arranging the materials of the machine, it is 
possible to dissipate a great deal more energy from a given weight 
of material or from a given surface than we could a few years 
ago. In this way we have succeeded in decreasing the weight 
and the cost of our apparatus, but we are not yet independent 
of temperature, for an overloaded machine will still become 
dangerously hot. 

The difficulty encountered in insulating electrical machinery 
lies in the fact that a good electric insulator is also a good heat 
insulator, and the very process of construction employed to 
prevent the current from taking undesired paths is one well 
calculated to prevent the dissipation of heat, and therefore the 
inner layers of a winding of insulated wire in which energy is 
heing dissipated as heat will be at a temperature considerably 
higher than that of the outer lavers. One of the most successful 
means of combating this difficulty is the use of ventilating ducts, 
which cause a circulation of air through the machine. Another, 
of more recent date, also of very great importance in the con- 
By this 


means a coil having a sufficient number of turns, with a con- 


struction of machines, is the use of strip windings. 


ductor of the proper cross-section, may be made but one layer 
deep; and when this conductor is bare, as is very frequently the 
case, every foot of it is exposed to the air. This solution may 
be compared with the lamination of the armature core. A good 
path for heat conduction is provided, but a poor path for 


electrical conduction across from laver to layer, just as in the 
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armature the laminations provide good magnetic paths in one 
direction, but poor electrical paths in another. | 

Other attempts have been made to render coils less liable to 
injury from overheating. The coils, after being wound, may be 
saturated with some insulating material and baked so as to 
This method of treatment has 


been employed in various ways, but has not come into general 


convert them into a solid mass. 


use for windings, and though of considerable value, this method 
would not make a machine entirely fire-proof, for the insulation 
of the wire will eventually break down under the continued high 
heat, resulting possibly in a short-circuit. 

Another method of insulation more recently tried makes use 
of the insulating property of aluminum oxide. This metal is 
used instead of copper, and is treated so as to take on a coating 

of oxide. The wire thus treated—otherwise bare—is wound up 
in coils without any other provision being made for insulation. 
For high voltage some precautions are necessary to secure a 
sufficiently thick coating of the oxide, but for ordinary voltages 
no treatment at all is required. The advantage of this method, 
beyond the reduction in cost which is said to result from it, 
will lie in the fact that the insulating coating is thin, and there 
is but little space not filled by the metal. If square wire be 
employed, as suggested, in some cases, the coil becomes almost 
a solid mass of metal and oxide. Such a coil is not only able 
to withstand fairly high temperatures, but should be a fairly 
good dissipator of heat, for although the insulating coating 1s 
itself a non-conductor, the fact that there is but little air space 
left between adjacent wires would facilitate the conduction and 
dissipation of heat. It is a question whether a coil wound in 
this way could stand very high temperatures, such, for example, 
as would drive off the water of crystallization of the oxide coat- 
ing. Even should this happen, the pure oxide might be a fairly 
satisfactory insulator. The ideal construction is one which would 
cnable the coils to be used even if red hot, although, of course, 
other considerations make it undesirable to work at such tem- 
peratures. The question of efliciency is an important one, and 
this is bound up in that of temperature. 

COLOR DIFFICULTIES IN PHOTOMETRY. 

The work of the photometrist is not easy, for he has many 
difficulties to contend with, yet the one which occasionally gives 
the most trouble is that involved in making a satisfactory com- 
parison between two sources of light which differ in color. 
Given two lights of the same kind and satisfactory apparatus, 
almost any one can make some sort of comparison, though, 
for consistent results, practice and skill are required. But when 
a comparison is sought between two lights differing considerably 
in color, even the most expert photometrist has difficulty. An 
interesting article on this subject by Mr. J. S. Dow appears on 
another page of this issue. Mr. Dow has made a somewhat ex- 
tended investigation of the matter and has produced some valu- 
able results to which attention may well be called. 

The investigation was divided into four parts, according to 


the cause of the uncertainty. These were: the difficulty expe- 
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rienced in forming a judgment in the case of differently colored 
lights and the possibility that the judgments of different people 
may not be the same; the fact that the apparent relative bright- 
ness of two surfaces illuminated by light of different colors 
depends upon the part of the retina on which the image of 
them is received; the Purkinje phenomena; and the possibility 
that when mirrors are made use of the coefficient of reflection 
may not be the same for differently colored lights. 

Taking up these points in the reverse order it is found 
that although there is probably some difference in the coefficient 
of reflection of the mirrors, that this, with the mirrors used in 
the investigation, was of little importance. For mirrors made 
in other ways it might, however, be a source of considerable 
error. l 

The Purkinje effect, it was found, may give rise to consider- 
able error if low intensities of illumination be employed. ‘This 
is that peculiar phenomenon which causes a surface of one color 
to appear brighter than that of another when both are brightly 
lighted by the same source, while the second will appear brighter 
than the first when the intensity of illumination is diminished 
This effect is exceedingly complicated, and errors due to it may 
be avoided by maintaining a good illumination of the surfaces 
compared. 

The second source of error investigated is one which may 
become troublesome. In a comparison of two lights of different 
color different results may be obtained if the images of the two 
surfaces are formed on different parts of the retina. In fact, it 
was found that a considerable error may be introduced merely 
by moving the eye nearer to or further away from the photometer 
screen, thus increasing or decreasing the size of the image on the 
retina. 

The first source of difficulty—that one involving a difference 
of judgment with different persons—is perhaps the most im- 
portant. There would seem to be no way of getting around it. 
Although it was found that one observer, after some training, 
could obtain fairly consistent results when working straight 
ahead, even he was apt to judge differently if he allowed time 
to intervene between his readings. 

The whole problem, like some other problems in photometry, 
seems to be due to an attempt to do something next to impossible. 
In the question of rating lamps no satisfactory decision has been 
made—satisfactory, that is, to every one—because those manu- 
facturers making highly etlicient lamps want a rating which will 
bring out this desirable quality, and those who make a feature 
of a peculiar distribution of illumination want this phase em- 
phasized. 

But the comparison of lights of different color involves a 
more fundamental difficulty. Who is to say whether a green 
light is brighter than a red, and what is meant by brightness ? 
It is only a comparative term. Many persons are so color blind 
that it would be impossible for them to make any fair com- 
parison, and possibly all of us are somewhat affected in this 
way. If some test were employed involving the amount of iliu- 


mination necessary for vision there might be some meaning in 
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a comparison, but it is doubtful if even such a test would give 
consistent results, for the physical condition of the eye, whether 
fresh or tired, would have much to do with it. If a comparison 
could be made satisfactorily between lights having different 
colors this would be exceedingly useful, but it is questionable 
whether there is much value in such comparisons as they are now 
made. One might as well try to judge between the relative good- 
ness of an apple and a peach. If either of the two is very bad 
there is no diffculty in making a choice, but when both are 
good, who is to say which is the better? Every one, according 
to his preference, will take the apple or the peach; and, accord- 
ing to his eyes, will find the reddish or the greenish light more 
satisfactory. 


HIGH-EFFICIENCY RADIATORS. 

Although a number of explanations have been given for the 
apparent greater efficiency as radiators of light of certain bodies, 
One which 
is frequently given is that these bodies have the property of 


no one of these has received unquestioned support. 


selective radiation; that when heated they radiate a larger pro- 
portion of the energy given off in certain wave-lengths than do 
other bodies heated to the same temperature. Another sug- 
gestion is that by some sort of catalytic action the temperature 
of the source of heat is raised by the presence of the radiator. 
Uther ideas have been expressed, such as unstable oxidation or 
luminescence, or other vague phrases, which, since they go no 
farther, are not explanations. 

This subject was discussed in an interesting manner by 
Mr. James Swinburne at the recent meeting of the British 
Association for the Advancement of Science, who sought for 
an explanation of the great luminous efficiency of gas mantles. 
Mr. Swinburne touched upon the various explanations which 
have been offered, dissenting from all but one, which is that the 
blue Bunsen flame employed for heating the mantle is really 
very much hotter than is generally supposed, and therefore the 
mantle is really raised to a higher temperature than would 
be suspected. This idea is attributed to Ram, and to support it 
it is said that temperature indications of the Bunsen flame made 
by thermometers or pyrometers can not be depended upon, 
because these bodies are radiating, and must, therefore, be 
‘absorbing heat from the flame, and, as a consequence, are at a 
lower temperature than the flame. The gas mantle is, however, 
a white body and should, therefore, be a poor radiator, and, 
as a consequence, should come more nearly to the normal tem- 
perature of the flame. The efficiency of the luminous radiator 
increases enormously with the temperature, so that this explana- 
tion, if supported by facts, might be sufficient to account for the 
efficiency of the mantles; but, as is pointed out, it has not yet 
been shown that the radiator is a white body at the temperature 
of the flame. The mantle is formed in general of two substances 
—thoria and ceria. The former is used to produce the radiation, 
and the latter because it is permanent at high temperatures. 
In fact, where two or more materials are used in constructing 


the mantles the perplexity of the problem increases considerably, 
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for changing their proportions will change considerably, anid 
If the 
mantle be a poor radiator it will be at a high temperature, but 
will radiate little energy. On the other hand, if it be a good 
radiator it will necessarily be at a lower temperature, but may 
radiate more energy. In the first case, of the energy radiated the 
proportion which is luminous will be greater than in the second, 


perhaps unexpectedly, the amount of light emitted. 


but the total amount of luminous energy may be greater in the 
second case, and while it may be less efficient as a radiator it may 
be more efficient as a mantle—that is to say, it may convert into 
luminous rays a greater proportion of the heat developed by the 
flame. 

It would seem that the subject might be studied with greater 
ease by means of the electrically-heated radiators of this kind, 
such, for example, as the Nernst glower. In this case the supply 
of energy to the glower may be made independent of its tem- 
perature, and may be controlled at will. With the gas mantle, 
on the other hand, the actual condition of the mantle itself 
determines not only the amount of energy which it gives out, 
but the amount of energy which it takes from the flame; so that 
an investigation made under such conditions would naturally be 
dificult. A number of investigations with the electrically-heated 
glower have been carried on, one of which was referred to not 
long since, it being at attempt to determine the temperature; 
and the investigator, Mr. L. W. Hartman was much surprised 
to find that it was apparently considerably lower than previous 
work had indicated. These results do not agree with Ram’s 
explanation, as they point rather to some sort of selective radia- 
tion; but, as Mr. Swinburne says, though simple explanations 
appeal to him, “very simple explanations are very often wrong.” 
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OUR CITIES OF EVIL SMELLS. 

What a pity it is that with all our progress in building up 
cities and developing means of transportation and distributing 
power that we can not get away from certain old nuisances, 
and have brought about some new ones almost as bad! One can 
hardly make a long trip through a large city without finding 
some street badly torn up and the air for blocks around almost 
unbreathable from the horrible stench of gas. We have been 
afflicted with this nuisance for over half a century. 

Another annoyance of a less violent type, but perhaps as bad 
because it is more widespread, is the disgusting trail left behind 
by the gasolene automobile. There is no need of a blood-hound 
to track the course of one of these modern vehicles through a 
city. Every one may do so for himself, though if his olfactory 
nerves are at all sensitive he is more apt to seek a different 
route. Why can not the automobile makers do something to 
mitigate this annoyance? 

These are only two of the various offending odors which 
seem to be inseparable from urban life. Many of us, perhaps, 
have noses which have become so deadened through constant 
exposure that we no longer notice them, but those who are for- 


tunate enough to be able to live where the air is purer suffer 


from the plague of smells every time they enter a city. We are 
agitating for clearer air, and we have given some attention to 
reducing noise. Let us also give some thought to securing 
sweeter air to breathe. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW, 


CALORIFIC 
FUELS. 
The laboratory calorific valuation of 
fuels is carried out by burning a weighed 
quantity of the dry fuel in a confined 
space surrounded by a known volume 
or weight of water, and by noting the in- 
crease in temperature of the latter, due 
to the combustion of the fuel. A very 


LII—THE VALUATION OF 


large number of calorimeters have been 
designed and employed in the laboratory 
for carrying out this test, but all of these 
may be brought into three classes, accord- 
Ing to the character and method of sup- 
plying the necessary oxygen. 

Kither the oxvgen is brought to the 
fuel in the form of a chemical compound, 
or in the free state; and calorimeters us- 
ing gaseous oxygen for combustion of the 
fuel are differentiated by the pressure at 
which this oxygen gas is supplied, the 
Fischer and Mahler bomb calorimeters be- 
Ing the leading representatives of these 
two different types. 
pages one calorimeter only of each class 
will be described, and the method of use 
will be explained in considerable detail. 


In the following 


Fic. 9.—LeEwits THOMPSON CALORIMETER. 


Of Class i, the Lewis Thompson calo- 
rimeter has been selected. Although the 
results obtained by this calorimeter has 
been often discredited, when used with 
the modifications suggested by the author 
it vields concordant results with certain 
classes of fuel.? 

Of calorimeters using oxygen gas at 
normal pressure, the “Darling” calorim- 
eter has been described; while of Class 
iii, the Mahler-Donkin bomb calorimeter 
has been dealt with. 


‘All rights of reproduction and translation are re- 
served. Copyright. 1906. by John R. C. Kershaw. 

* Scheurer Kestner's tests with this form of calorim- 
eter confirm this opinion. 
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In each case the descriptions and de- 
tails are based upon lengthy trials in the 
authors own laboratory. 

GENERAL REGULATIONS FOR 

METRIC WORK. 

Wherever possible a room. heated by 

hot water pipes or by hot air, and kept 


C A LORI- 


Fic. 10.—MODIFIED FORM OF THE LEWIS 
THOMPSON CALORIMETER. 


at the same temperature day and night, 
should be used for calorimetric work. 
Rooms heated by open fires vary greatly 
in temperature at different times of the 
day, and this difference. in temperature 
of the air causes difficulties in the calori- 
metrice work. The whole of the calori- 
metric apparatus should be kept under 
cover in the same room, and it should 
be thoroughly cleaned and dried after 
cach test. The water used in the tests 
should be drawn at least twenty-four hours 
before required, and stored in large bottles 
in the calorimeter room, so that both the 
apparatus and water may be at the air 
temperature of the room when required 
for use. Direct sunlight must not be al- 
lowed to fall on the apparatus during the 
tests; and when choice is possible a room 
with a north or east aspect is preferable 
to one facing south or west. Tempera- 
tures should be taken with standardized 
mercury thermometers read off with a 
magnifving glass. All temperatures taken 
during the tests should be noted down on 
paper with the time at which they were 
recorded ; omission to form this habit will 
generally lead to spoiled tests at some 
later date. 

In the winter months in laboratories 
heated by open grates, the tap water, if 
the other supply has failed, is often many 
degrees colder than the air of the labora- 


torv. In such cases it will be found that 
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the large volume of water required for 
filling the calorimeter can be speedily 
raised in temperature by the radiated 
heat from a coal fire. The water is placed 
in large pale green glass bottles eighteen 
inches from the bars of the grate, and the 
bottles are turned round at intervals of 
fifteen minutes. This method is less 
troublesome and less likely to lead to 
breakage than heating over the fire in a 
kettle or over the lamp in beakers. 

When working with only half a 
gramme of fuel, radiation losses can be 
ignored, and water at the laboratory tem- 
perature may always be employed. 

THE LEWIS THOMPSON CALORIMETER. 

Fig. 9 shows the separate portions of 
the 
usually employed. A 
evlinder holding 2,000 cubic centimetres 
of water—when filled to the mark; B is 
a copper cylinder open below- and closed 


Lewis Thompson calorimeter, as 


is a large glass 


above by the copper pipe and tap— 


through which the final gases of the com- 
allowed to escape; C is a 


bustion are 


small copper cylinder in which the com- 


Fig. 11.—DaARLING CALORIMETER, 


bustion of the fuel actually occurs; D is 
the holder for the same; and E-is a 
mercury thermometer, . graduated in 
tenths, and reading from zero to forty- 
five degrees centigrade. 

The method of use is as follows: Two 
grammes of the finely powdered and 
dried sample of coal, prepared as de- 
scribed in Article ii, are weighed out 
and intimately mixed with twenty-two 
This 
mixing is best carried out upon a sheet 


grammes of the oxygen mixture.! 


1 This mixture contains three parts of potassium 
Sake to one of potassium chiorate, and must be quite 
ry. 
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of glazed white paper, and must be con- 
tinued until no black specks are visible, 
and the mixture is of a uniform gray 
color. The mixture is now transferred 
to the copper cylinder C, with the aid of 
a dry funnel having its leg cut off, and is 
pressed down by means of a glass rod 
having a flattened glass button on its 
end.? When the whole of the mixture 
has been transferred to C, this is placed 
in the holder D, a few strands of fuse 
are embedded in the top of the mixture, 
the projecting free ends are ignited, and 
after quickly covering with the copper 
cylinder B, the whole is placed in the 
vessel A, containing 2,000 grammes of 
water, the temperature of which has been 
most carefully noted. If the ignition 
and combustion are successful, the test 
is now nearly completed, for after the 
whole of the combustion gases have 
bubbled up through the water in A, it 
is only requisite to open the tap at the 
top end of B, allow the water access to 
the cylinder C, and to thoroughly mix 
the water in A by plunging the cylinder 
up and down in it, to obtain the final 


Fic. 12.—ANOTHER FORM OF TNE DARLING 
CALORIMETER. 


reading of the thermometer which gives 
the increase in heat due to the combus- 
tion of the two grammes of fuel. 

The calculation which yields the 
calorific value of the fuel is then 
simply obtained by use of the equation 


C= 1200 +a)! wakra =de 


rific value; z = the water equivalent of 
the apparatus in centigrade units and 
t = the gain in temperature. The value 
of x for this apparatus, and in fact for 

1 This is easily made by heating the end of a glass rod 


to redness and by pressing the hot end on a flat surface 
of cold iron. 
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all forms of calorimeter, is best obtained 
by testing a standard sample of fuel or 
pure cellulose, of known calorific value, 
and by using z as the unknown in the 
above equation in place of C, the value 
of which can then he inserted. 


The the Lewis 


improvements in 


Fie. 13.— BATTERY OF BICHKOMATE CELLS 
FOR FUEL IGNITION PUMPOSES. 


Thompson calorimeter, and method of 
use devised by the author, are as follows: 

1. The weight of water used for each 
test is increased to 3,000 grammes by 
use of a larger vessel; see A, Fig. 
10. 

A thin Jena glass beaker re- 
places the thick vessel shown in 
Fig. 9. This change lessens the 
rise in temperature and thus di- 
minishes radiation losses. 

2. Radiation losses are fur- 
ther minimized by use of the tin 
cylindrical shield B in Fig. 10 
which surrounds the beaker, and 
provides a non-conducting air 
jacket between the water and the 
outside air. 

3. A copper gauze ring is provided 
to fit on to the copper cylinder and nearly 
touch the beaker at all points. This 
breaks up the bubbles that pass through 
the water on making a test, and causes 
the waste gases to be better cooled. 

4. The usual thermometer is replaced 
by one which allows the temperature to 
be read one one-hundredth of a de- 
gree centigrade. This improvement in 
reading off the increase in temperature 
must, of course, be accompanied by in- 
creased care in the weighing, mixing and 
measuring operations. A one-litre flask 
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is used for measuring the water used for 
the test. 

5. The oxygen mixture is dried before 
use, one hour at 110 degrees centigrade 
for each test) and the amount to be em- 
ployed is calculated from the combusti- 
ble actually present in the fuel. The 
formula used for this calculation is 

100—z 
W = 4 in which W = the weight 
of oxygen mixture required for two 
grammes of the fuel, and z = the per- 
centage of ash in the dry sample. 

6. The mixing of the oxygen com- 
pound with the two grammes of fuel and 
charging of the copper cylinder with the 
same are most carefully carried out, and 
no loss of fuel is allowed to occur in this 
operation. The cylinders are numbered 
according to their capacity as measured 
by water contents, and as far as possible 
it is planned that the fuel and oxygen 
mixture shall fill the cylinder to within 
three-quarters inch of the top. The pre- 
cise degree of pressure it is necessary to 
employ in filling the cylinder with this 
mixture can only be learned by experi- 
ence; if too loosely packed the combustion 
is too rapid; if too tightly packed the 
charge will probably become extinguished 
before all is burnt. A combustion should 
last one minute. 

7. The ignition fuse is made of four 
strands of lamp wick, one inch in length, 
dipped in potassium nitrate solution and 


Fie. 14.—Movu.p FOR FUEL BRIQUETTES. 


dried. The four strands are twisted to- 
gether, and one-quarter inch of the ends 
are then spread out in the form of feet, 
and the little igniter is placed upon the 
top of the charged cylinder with the 
ends lightly embedded in the mixture, 
which must be left loose and porous at 
this place. | 

8. The water equivalent of the ap- 
paratus is determined by actual trial with 
a standard fuel as already described. 

9. The copper vessels, B, C, and D, 
in Fig. 9 are placed in the calorimeter 
after C is charged, and the temperature 
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is read when equilibrium is established. 
The tap of B must, of course, be closed 
during this period. The charge is then 
ignited by withdrawing and disconnect- 
ing B, C, and D for a very brief period 
of time. 

Operating as described in 6 and 7, the 
author is seldom troubled with failures 
to ignite, or with incomplete combus- 
tion. 

Using this modified form and method 
of working with the Lewis Thompson 
calorimeter, the author has obtained re- 
sults which are within one per cent and 
two per cent of the calculated values of 
the fuel, when testing bituminous fuels 
containing over twenty-five per cent of 
volatile matter. The conditions under 
which the test is made must, however, be 
kept as far as possible the same as those 
under which the water equivalent is de- 
termined; and any wide variation in 
these conditions will lead to discrepancy 
in the results. With semi-bituminous 
and anthracite coals, the Lewis Thompson 
form of calorimeter yields, however, un- 
satisfactory results, owing to the amount 
of unconsumed carbon. Coke and peat 
also can not be burned in this calorimeter, 


so that its field of usefulness is somewhat. 


narrowed and restricted. 

For correct calorific tests of all these 
classes of fuel, either of the calorimeters 
about to be described must be used. 

THE DARLING CALORIMETER. 

The Darling calorimeter is based upon 

the principle of combustion in a current 


Fria. 15.—W arn BOTTLE FOR OXYGEN SUPPLY. 


of oxygen gas at normal pressure, and 
the apparatus is a modified and improved 
form of the well-known William 
Thomson calorimeter. Fig. 11 shows the 
essential parts of the Darling calorimeter. 
A small nickel or platinum crucible, one 
and one-half inches high by one inch in 
diameter, is held by brass arms in the 
centre of the perforated brass base-plate 
of the apparatus. A flanged glass bell- 
jar provided with a rubber cork, carrying 
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a brass oxygen supply pipe and two cop- 
per conducting wires, is clamped to the 
base-plate by means of rubber rings and 
by a brass ring plate held in position by 
screws or nuts. It is advisable to use a 
rubber ring above and below the glass 
flange on the bell-jar to avoid breaking 
this—when tightening the milled head 


Fig. 16.—MAHLER-DonkKIN BOMB 
CALORIMETER. 


screws. A brass gauze ring is shown in 
position on the bell-jar in Fig. 11, but 
this is an addition to the original appara- 
tus. Fig. 12 shows another form of the 
apparatus in which the brass oxygen 
supply tube is replaced by a tube of hard 
potash glass widened out to form a cup 
at its lower end, and connected above to 
the oxygen cylinder or gas-holder by a 
glass T piece. In the first form of the 
Darling apparatus, ignition of the charge 
occurs by means of a fine platinum wire 
fixed between the lower ends of the two 
copper conducting wires, which are them- 
selves connected to four bichromate cells 
or to some other source of electrical 
energy. Fig 13 shows a convenient bi- 
chromate battery—made up of four pint 
cells. In the second form of apparatus, 
ignition occurs by means of a small piece 
of glowing charcoal (.01 to .02 gram) 
this being dropped down the oxygen sup- 
ply tube by removing the small cork 
which closes the vertical end of the glass 
T piece. This method of ignition is pref- 
erable to that recommended by Darling 
as the use of sulphur for igniting the 
charge has many advantages. In both 
forms a sheet tin cylinder surrounding 
the glass vessel diminishes the reduction 
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losses and is a useful addition to the orig- 
inal apparatus. 

The method of carrying out a deter- 
mination with the Darling calorimeter is 
as follows:—1,400 grammes of water are 
measured carefully into the glass vessel 
shown in Fig. 12, using a one-litre flask 
and graduated cylinder for this purpose. 
From half to one gram of the dry sample 
of fuel is weighed out into the crucible; 
this is placed in its holder and the appa- 
ratus is clamped together as shown in 
Figs. 11 and 12. If electric ignition is to 
be employed the ends of the two copper 
conducting wires are joined by a shogt 
piece of very fine platinum wire, the loop 
of which is made to dip under the sur- 
face of the fuel contained in the crucible. 
It is wise to try the effect of the current 
on this wire before clamping up the ap- 
paratus for each test, since at times the 
bichromate battery requires cleaning. The 
oxygen supply tube is now connected to 
the gas-holder or cylinder containing 
oxygen, and a slow but steady current of 
oxygen is passed through the apparatus, 
which is now ready for immersion in the 
glass vessel containing the water. . 

When immersed, the water should 
reach up to the neck rim of the bell-jar 
but not above it, and the air which is 
leing displaced from the interior of the 
apparatus by oxygen should bubble up 
through the water in small bubbles, from 


Fic. 17.—WatTER VESSEL AND MIXING 
PADDLES. 


all portions of the perforated base-plate. 
The temperature of the water 18 next 
taken at two-minute intervals, and when 
the mercury in the thermometer has be- 
come stationary, the stream of oxygen 18 
made much more rapid, and the coal is 
ignited. If charcoal be used for ignition, 
the small weighed particle is held over 
a lighted match until it commences to 
glow, when it is dropped down the oxygen 
tube. When the coal contains much vola- 
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tile matter, there is some danger of ex- 
plosion during the early part of the com- 
bustion, and considerable skill and experi- 
ence in the management of the apparatus 
are necessary, to attain perfect combus- 
tion. It is advisable therefore to start 
with the lower end of the oxygen supply 
pipe high up in the bell-jar, and to have 
a very rapid current of oxygen when the 
coal (as shown by the approximate analy- 
sis) contains over thirty per cent of 
volatile matter. 

When the greater portion of the vola- 
tile matter has been distilled and burnt, 
only coke remains in the crucible, and the 
oxygen tube can be pushed down gradu- 
ally, until it is below the crucible rim. 
The combustion can be finished with the 
lower end of the oxygen supply tube 
nearly touching the glowing residue in 


Fic. 18.—BomsB COVER wiTH PLATINUM DISH 
AND IGNITION WIRE IN POSITION. 


the crucible. When the tube shown in 
Fig. 10 is employed for supplying the 
oxygen to the fuel it is necessary to work 
this from side to side, in order to spread 
the stream of oxygen over the whole of 
the fuel and residue. l 

The combustion is finished when the 
residue in the crucible ceases to glow, but 
the crucible itself should become red-hot 
during the combustion, and in order to 
avoid premature loss of heat it is advis- 
able to support the crucible upon an as- 
bestos tray. The current of oxygen gas 
through the apparatus is then slackened, 
and the temperature of the water is noted 
every half minute, until a fall occurs. 
According to the inventor, four and one- 


half minutes should suffice to burn one - 


gram of fuel, but the author has never 
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succeeded in carrying out a test in this 
time. The calculation is made as before, 

i 1,< : 
by use of the equation C = Saat a 


in which C equals the calorific value of 


‘the fuel, ¢ equals the gain in temper- 


ature of the water, w equals the weight 
of fuel used, and z is the water equiva- 
lent of the apparatus. Although a value 
for x is given with each apparatus sold, 
it is far better and safer to determine it 
by use of a standard combustible, such as 
cellulose or pure carbon, as described in 
the previous section of this article. 

The Darling calorimeter only yields 


entirely satisfactory results with fuels 


low in ash and in volatile matter. When 
fuels containing a high percentage of 
volatile matter are burned in the Darling 
apparatus there is a tendency for some 
of the volatile hydrocarbons to escape 
unconsumed ; and when fuels high in ash 
are tested, there is a tendency for portion 
of the fixed carbon to remain unburned 
in the crucible. In the case of coke, this 
unconsumed carbon may amount to ten 


per cent of the total combustible matter. 


The first of these difficulties may be 
overcome by mixing one-third of its 
weight of china clay with the fuel before 
burning in the calorimeter. This remeuy, 
however, is only partial, for it increases 
the amount of ash remaining in the cru- 
cible, and therefore the risk of some of 
the fixed carbon remaining unconsumed. 

The second difficulty can only be over- 
come by making small pellets or bri- 
quettes of the fuel sample, and using these 
for combustion in the calorimeter in place 
of the finely powdered sample. Fig. 14 
shows the pellet mould used by the writer 


for this purpose. Two grammes of the fine- 


ly powdered sample are mixed in a small 
agate or glass mortar with one cubic cen- 
timetre of a one per cent solution of pure 
gum-arabic in water. Very bituminous 
fuels can be moulded without adding gum- 
arabic. This paste is then moulded into 
three cylinders in the mould shown. Each 
of these is cut while still moist into two 
halves with a sharp knife, and the six 
little pellets of fuel obtained in this way 
are then dried at 230 degrees centigrade 
for one hour in the air-bath. Two, three 
or four of these pellets, according to the 
weight required, are then used for the 
calorimetric test, which is carried out as 
already described. 

When fuels containing less than ten per 
cent of volatile matter are tested in the 
Darling calorimeter, some difficulty will 
be met with in the absence of an electric 
current in causing them to ignite, for 
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neither charcoal nor sulphur will always 
suffice to start the combustion. The best 
plan in such cases is to use a small 
weighed portion of some previously tested 
bituminous coal, either making a mixed 
pellet of the two coals, or using both in 
the powdered form and sprinkling a little 
of the standard bituminous fuel on the 
surface of the other in the platinum cru- 
cible. The different calorific value of the 
added fuel must of course be allowed for, 
in calculating the result of the test. 

By using only half a gramme of 
fuel and a thermometer reading to one 
one-hundredth of a degree centigrade, 
the time required for burning the fuel 
and the gain in temperature can be 
reduced one-half, and the errors duc 
to radiation losses correspondingly di- 
minished. When working with this small 


Fic. 19.—Boms, WITH OXYGEN SUPPLY PIPE 
CONNECTED. 


amount of fuel, very careful and ac- 
curate weighing and measurements are 
required to obtain reliable results. The 
combustion of the fuel can be effected 
much more quickly when the fuel is in 
briquette form, since the current of oxy- 
gen gas can be increased greatly without 
danger of blowing the fuel out of the 
crucible. 

The oxygen used in working the Dar- 
ling apparatus should either be stored in 
a gas-holder over water, or should be 
passed through a glass tower filled with 
pumice soaked in water, in order that it 
may take up before use all the water it 
can carry at the temperature of the labor- 
atory. 

It is also useful to have a wash bottle 
through which the oxygen bubbles in- 
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serted between the gas-holder or cylinder 
and the calorimeter; as in this way the 
speed of the current can be more easily 
noted and controlled. Fig. 15 shows a 
suitable form of wash bottle. 

When used with the precautions de- 
cribed above, the Darling calorimeter can 
be made to yield accurate results with 
all classes of fuel. But as usually em- 
ployed, the combustion is in many cases 
imperfect, and unless allowance be made 
for the unburned hydrocarbon gases or 
fixed carbon, the calorific values obtained 
are too low. 

THE MAHLER-DONKIN BOMB CALORIMETER. 

Figures 16 to 21 show the component 
parts of the Mahler-Donkin bomb calo- 
rimeter. The combustion of the fuel in 
this calorimeter is carried out in oxygen 
gas, at from 200 to 400 pounds’ pressure. 
Fig. 16 shows the most important portion 


Fig. 20.—OxyGEN CYLINDER WITH VALVE 
AND PRESSURE GAUGE. 


of the apparatus, namely the bomb. This 
is a heavy gun-metal cylinder (A), pro- 
vided with three screwed stud pins for 
bolting down the cover D, and lined in- 
side with gold to protect the metal from 
corrosion by the acids formed during com- 
bustion of the fuel. The cover is pro- 
vided with a milled head screw valve B 
for regulating the inlet of oxygen gas; 
with an insulated conducting wire C 
which runs through the cover and ter- 
minates below, and with three heavy nuts 
for bolting down the cover on to the 
cylinder. Thin lead wire is used to make 
the joint between the cylinder and cover, 
and the bomb is tested up to 1,500 pounds’ 
pressure before leaving the maker’s works. 
Fig. 17 shows the rest of the apparatus: 
namely a water container and paddles for 
quickly obtaining a uniform temperature. 
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A water-jacket and also an air-space sur- 
round the inner vessel containing the 
measured volume of water and the bomb, 
and the mixing paddles fit round the 
latter. These paddles can be worked up 
and down or in a circular manner, by the 
wooden knob which projects six inches 
above the water container when all the 
apparatus is fitted together. The ignition 
of the fuel occurs by electric heating, a 
fine platinum wire being used as bridge 
between the lower ends of the two elec- 
trodes fixed on to the bomb cover. Fig. 18 
shows the cover alone supported on a 
tripod stand, with the small platinum 
dish and the platinum wire ignition loop. 
It is well to make a trial test of the elec- 
trical connections in this position, since 
if the platinum wire does not heat to 
redness it is comparatively easy to find 
out the cause, whereas later on, when the 
cover is bolted on to the cylinder and the 
bomb is immersed in the water, a failure 
to ignite causes much trouble. Platinum 
wire must be used for ignition purposes. 
The author uses the finest made, of which 
twelve inches weigh two grains. Iron wire 
can not be used, for it produces fused 
iron oxide on ignition and this speedily 
corrodes the gold plating of the bomb at 
those places where it falls. A small plat- 
inum dish, one inch in diameter and three- 
eighths-inch deep, is preferable to a cru- 
cible for holding the fuel, since it is easier 
in this case to arrange that the platinum 
loop shall dip in the fuel. For this pur- 
pose the wire is wound seven or eight 
times around the straight electrode, and 
the loop is lengthened as required by pull- 
ing one or more of these coils down with 
a pair of small forceps. The weight of 
fuel used for carrying out a test with 
the bomb calorimeter varies from .40 
to 1.0 gramme. The smaller the quantity 
of fuel used, the smaller is the rise in 
temperature of the water, and the less is 
the time required for completing a test, 
both of which reduce the error due to radia- 
tion losses. On the other hand, this meth- 
od of working demands great care in all 
weighing and measuring operations; and 
some degree of skill in manipulating the 
apparatus is necessary before correct re- 
sults can be obtained when working with 
.5 gramme of fuel. | 
After weighing out the fuel roughly 
into the platinum dish, it is advisable to 
heat the same for one-half hour in the 
air-bath at 230 degrees centigrade, and to 
reweigh carefully before making the test 
with it. The dish is then transferred to 
the holder under the cover, the platinum 
wire-ignition loop is lowered carefully 
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until its lower edge just dips into the fuel, 


and the cover is placed on the bomb and 


bolted down. Ten cubic centimeters of 
distilled water, to absorb the acid gases 
produced by the combustion, have been 
previously measured into the bomb. Great 
care must be taken not to jerk or jar the 
bomb while bolting on the cover, since 
this may cause a displacement of the 
ignition wire and a failure to ignite later 
on. A wooden block holder is provided 
with the Mahler-Donkin bomb, which can 
be screwed to the laboratory working 
bench; this greatly facilitates the screw- 
ing tight of the cover. The next step 
is to fill the bomb with oxygen, and the 
necessary connections to the oxygen cylin- 
der are shown in Fig. 19. A pressure- 
gauge, recording up to 400 pounds, is 


Fig. 21.—THE MAHLER-DONKIN Boms CALO- 
RIMETER READY FOR IGNITION. 


provided between the oxygen cylinder and 
the bomb, and a thick-walled copper tube, 
provided with flanged ends and nuts, is 
employed to connect this with the cylin- 
der and bomb. Small lead washers as- 
sist in making these joints gas-tight. It 
is well to have a fine screw-regulating 
valve and a pressure-gauge reading up 
to 120 atmospheres attached to the oxygen 
cylinder, as shown in Fig. 20. Otherwise 
it is difficult to control properly the flow 
of gas into the bomb, and too rapid a rush 
of oxygen may cause some of the finely 
powdered fuel to be blown out of the 
platinum dish. The gas must be admit- 
ted to the bomb slowly. The amount re- 
quired, as indicated by the pressure, 
varies with the amount of fuel used. For 
half a gramme of fuel, a pressure of 220 
pounds suffices; for one gramme of fuel, 
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400 pounds is necessary. With this 
higher pressure there will be some diff- 
culty in keeping all the joints tight, but 
slight leaks may be ignored. In the 
Mahler-Donkin bomb, as originally de- 
signed, a considerable loss of pressure 
and of gas occurred also on closing the 
milled head-screw valve on the top of the 
bomb, since to close this it was neces- 
sary to loosen the screw-nut connecting 
the oxygen supply pipe above it. The 
author has, therefore, had a sma!l Fack- 
pressure valve inserted in his bomb, in 
the portion of the cover marked B, Fig. 


15, and this comes into action and closes 


the exit pipe as soon as the exterior 
pressure is relieved. This is a most use- 
ful addition to the earlier design. 

The milled head-screw valve is now 
closed, the bomb disconnected from the 
supply, and the opening in the top of the 
bomb is closed by the screw-nut shown 
in the foreground in Fig. 16. The bomb 
is now carefully transferred to the water 
vessel which has been previously filled 
with 2,500 cubic centimeters of water at 
the laboratory temperature, the mixing 
paddles are placcd in position, and the 
conducting wires, from a bichromate bat- 
tery of four cells, or from some other 
source of electrical energy (two amperes 
at twelve volts are required), are con- 
nected to the terminals on the bomb. 
The screw-nut, projecting above the water 
in the calorimeter. vessel, is used as the 
second terminal on the bomb. The mix- 
ing paddles are now worked gently until 
the thermometer dipping in the water of 
the inner vessel ceases to rise or fall, and 
the fuel is then fired by depressing for 
three seconds the last of the zine plates 
of the bichromate batterv. Within half 
a minute, if the ignition has occurred 
properly, the thermometer will begin to 
rise, and the mixing paddles are again 
worked steadily until the mercury again 
becomes stationary. The final tempera- 
ture is now recorded, and the test is fin- 
ished. 

For work with this calorimeter the au- 
thor uses a specially made mercury ther- 
mometer, twenty-four inches in length, 
graduated in fiftieths and ranging from 
ten degrees centigrade to twenty-five de- 
grees centigrade. With the aid of a 
magnifving glass one one-hundredth of 
a degree can easily be read on thig ther- 
mometer. 

The calculation is carried out as hefore 
(2,500 + zx) ¢ 
e s 
in which C represents the calorific value, 


by aid of the equation: C = 
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x the water equivalent of the apparatus, 
t = the gain in temperature and w = 
the weight of fuel used in grammes. 
The value of z is best determined as be- 
fore, by making a test with pure cellu- 
lose naphthalene or carbon, and by in- 
serting z as the unknown value in the 
above equation. Pure naphthalene has 
a calorific value of 9,692 calories, pure 
cellulose of 4,200 calories and pure amor- 


phous carbon of 8,137 calories. 

The Mahler-Donkin bomb vields accu- 
rate results with all classes of fuels, and 
when once fitted up with all the necessary 
accessories tests can be made with it in 
from one-half to one hour. The whole of 
the apparatus should be dismantled and 
cleaned after each test, especial attention 
being given to the bomb cylinder and 
cover, as the gold plating of these requires 
very careful cleaning and drying if it is 
to last any length of time. Portion of 
the thin platinum wire used for ignition 
is generally fused and burnt during the 
combustion, but the heat produced by this 
is included in the value of z used for the 
water equivalent of the apparatus. 

When testing anthracite or coke the 
platinum wire ignition sometimes fails to 
ignite the charge, and to overcome this 
difficulty ten grammes of a standard bi- 
tuminous fuel mav be vsed on top of the 
weighed portion of coke or anthracite as 
ignition charge. The th rmal value of 
this addition must be allowed for in cal- 
culating the results of the test. 


<> o__ —— 


A Letter from Manchuria. 


The following excerpts from a private 
letter recently received in this city, from 
Manchuria, may prove of interest: 


I am ever so much obliged to you for 
the ELECTRICAL Review which I just re- 
ceived. I am greatly pleased to see that 
notwithstanding that nearly ten years 
have passed, you still remember our 
friendship. Many things have happened 
during the above-mentioned time. I will 
give you a short description of all. 

When I returned from my trip with Pat- 
rick Alexander in 1897, I joined the tele- 
graph again. In 1890 I was engaged as 
interpreter for the erection of the Lake 
Baikal ice-breaker, which was brought in 
pieces or sections to Listreincehnia on 
Lake Baikal and erected by Englishmen, 
whose interpreter I was. After she was 
finished, I was given a billet of third 
mate of the big boat called the “Baikal.” 
In 1901 in the summer, I was engaged 
again as interpreter to a gold-mining 
Russian company which had a concession 
in Mongolia. The mines were to be worked 
with hydraulic power, the same as in Cal- 
ifornia, and all the principal people were 
Americans from California; the chief 
manager was from the American side, 
James Dietrick, of San Francisco. The 
mines failed—certainly on account of 
everlasting frost, which a hydraulic can 
not take. We had also a dredger, which 
was a total failure; so I came to the con- 
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clusion that what you can do in America 
you can not do here. 

After stopping at the mines two years, 
I had to leave on acount of their bank- 
ruptcy. In the summer of 1903, I re- 
turned to Irkutsk with 1,000 rubles in 
my pocket. My family, mind you, was 
wandering all the time with me. I could 
not find a job to suit me in Irkutsk, but I 
met a friend one day who told me that 
the Eastern Chinese Railway Company 
was engaging telegraph operators, so I 
applied for a billet, and received it. I 
arrived to headquarters of the company 
at Harbin with all the little Grants, in 
October, 1903. I was on my arrival or- 
dered to Port Arthur, where I went; and 
it was in my presence, dear old friend, the 
first shot was fired at us. The war had 
opened, so I as quick as possible sent my 
family away, but I could not go; it was 
against my principles. The day after the 
war broke out I was made the superin- 
tendent of the central telegraph office, 
Eastern Chinese Railway Company, on 
account of the running away ‘through 
fright of the chief, whose place I took. 

I held out the whole of the siege, and 
stood to the last. I showed some bravery 
during the siege, for which I received a 
St. George’s cross, of which I am proud; 
it is not for the sake of wearing the re- 
galia, but for my son, who will very soon 
take his father’s place, and that is a good 
example for a young man—to let him be 
like his father and be true to his country 
when he is needed. 

The siege was awful: it is impossible to 
describe it on paper or by words—some- 
thing awful at first, but a man gets used 
to it; it’s nothing after a time; a man 
changes into something unexplainable; he 
loses fright, his nerves get ironized—if 
it’s possible to express yourself that way; 
you have no pity for anything, and some- 
how or other you do not feel frightened 
to die. 

After the capitulation,. December 19, 
1904, I was interpreter for the Russian 
committee for the handing over the rail- 
way to the Japs. I left Port Arthur, Jan- 
uary 10, 1905, via Pigeon Bay, with all 
my telegraph clerks, whom I managed to 
pass as non-combatants. We went on 
Chinese junks to Chefoo, from there to 
Shanghai, and then to Odessa, where I 
arrived on March 13, 1905. . . . I 
am at present serving for the Eastern 
Chinese Railway Company, as English 
teacher. I am teach'ng English to tele- 
graph clerks, which is necessary now 
to everybody. I have lots of private les- 
sons, and I make now from %00 to 800 
rubles per month—making money “hand 
over fist.” It 1s a craze here now to learn 
English. 

Could you be kind enough to send me 
some catalogues and prices of electrical 
supplies: messenger boxes, in fact a whole 
plant—relays, registers, boxes, batteries 
and diagrams for the district stations, for 
putting up a district messenger telegraph 
office—the latest messenger boxes, please. 

A. GRANT. 

Harbin, Manchuria, July 1. 
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Electric Operation of the Teltow Canal. 


Description of the System in Use on an Important German Waterway. 


has recently been demonstrated as 
commercially successful on the Tel- 
tow canal near Berlin, and the applica- 
tion of electricity to inland waterways 
has been shown to be most desirable. 
The Teltow canal is 23.5 miles long 
and connects the river Spree with the 
Havel at Ghenicker Lake. At the river 
Spree about nine miles fiom Berlin, near 
Drunau, the canal starts with a width 
of sixty-eight feet and a depth sufficient 
for canal boats drawing nearly six feet 
of water and having 1,290,000 pounds 
register. The boats usually employed on 
this canal are 110 feet long and 8.6 feet 
wide. The canal has a depth of eight 
feet at low water in the middle and seven 
feet at the sides. 
Between Havel and the Spree there is 
a difference of level of about ninety- 
seven feet and a svstem of locks has been 
installed about five miles from the Havel, 
consisting of two locks placed side by 
side with a wide masonry wall between 
them. A system of conduits has been 
provided within this wall for filling and 
emptying the locks with a minimun 
amount of water, the arrangement being 
such that the water used by a boat going 
down the canal may be emptied into the 
other lock for raising the boat going in 
the opposite direction. During the low- 
water season water is pumped from the 
lower to the higher level by means of a 
centrifugal pump electrically operated, 
having a capacity of one cubic m‘tre a 
second and electric hoisting gates are 
used at the locks. Each of the: four 
electric hoist gates is operated by a fifteen- 
horse-power motor, running at a speed 
of 600 revolutions per minute. These 
electric motors as well as the power sta- 
tion for supplying the necessary current 
were installed by the Siemens-Schuckert 
Company, of Berlin. The motors are of 
the three-phase induction type, operating 
at a pressure of 200 volts. The gates 
may be raised to their full height of 
8.2% meters in one minute by means of 
electric power. Electromagnetic brakes 
are provided and the gates are counter- 
balanced with variable weights, the elec- 
tric motors being employed for both hoist- 
ing and lowering. 


i canal towage in Germany 


During high water if is necessary to 


conduct a portion of the water from high 
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By Frank C. Perkins. 


to low level and this is done by means 
of a gate in the middle wall operated by 
an eight-horse-power induction motor. 
This alternating-current motor is also 
operated from the power station at a 
speed of 580 revolutions a minute. 

The accompanving illustration shows 
the interior of the power station of the 


bine units consists of two steam turbines, 
a high-pressure and a low-pressure tur- 
bine, provided with five runner discs, and 
developing a total of 1,000 horse-power. 
There is thus a. total capacity of 2,300 
horse-power, two 1,000-horse-power tur- 
bines and one 300-horse-power recipro- 
cating engine. Space has been provided 
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Teltow canal which is equipped with a 
300-horse-power reciprocating engine in- 
stalled at that end of the station near- 
est the switchboard, together with two 
steam turbines of the Zoelly design, con- 
structed by Escher, Wyss & Company, of 


Aurich, Switzerland. Bach of these tur- 


for other units to be added as additional 
power is required. The reciprocating en- 
vine is coupled to a large revolving-field 
alternator, and a multipolar direct-cur- 
rent dynamo on the same shaft. 

Each of the 1.000-horse-power steam 
turbines is directly coupled to a three- 
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phase alternator of the revolving-field 
type, supplying a current of 6,000 volts 
and a frequency of fifty cycles per second. 
On the same shaft is mounted a Siemens- 
Schuckert compound-wound direct-cur- 
rent dynamo of the inner-pole type, sup- 
plying a continuous current at a press- 
ure of 600 volts. The alternators driven 
by the steam turbines have a rating of 
650 kilowatts, and 230 kilowatts is the 
output of the alternator direct-connected 
to the reciprocating steam engine. The 
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ing provided to 300 degrees centigrade. 
There are four water-tube boilers, each 
of which is provided with a superheater 
which can be utilized or not as desired, 
the latter having a heating surface of 
sixty-five square feet, supplying 8,000 
pounds of superheated steam per hour. 
Each of the boilers has a heating sur- 
face of 2,200 square feet, and supplies 
steam to the turbines at the rate of 13.4 
pounds of steam per _ horse-power-hour, 
this being the consumption of the 1,000- 
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direct-current machine driven by this en- 
gine is rated at 110 kilowatts, while the 
two continuous-current dynamos operated 
by the steam turbine are of 200 kilowatts 
each. | 

In connection with the steam turbine, 
jet condensers are employed and three- 
phase motors are utilized for driving the 
puinps. A vacuum of ninety-five per cent is 
maintained, as there is plenty of condens- 
ing water. Steam is supplied to the high- 
pressure turbine at a pressure of 180 
pounds per square inch, superheating be- 
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horse-power turbine at full load. At half- 
load the steam consumption is increased 
to 15.6 pounds. At three-quarters load 
the consumption is 14.3 pounds. 

At the end of the Teltow power sta- 
tion, near the switchboard, are located the 
exciter units whieh consist of three-phase 
alternating-current motors of the induc- 
tion type direct-coupled to shunt-wound 
direct-current dynainos rated at thirty- 
two kilowatts, supplying the exciting cur- 
rent at sixty-five volts. The three-phase 
induction motor of cach exciter set is 
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supplied with an alternating current of 
220 volts and drives the generator at a 
speed of 960 revolutions per minute. A 
storage battery has also been provided for 
lighting the station and exciting the alter- 
nator fields when desired or in case of 
emergency. This accumulator plant con- 
sists of thirty-six storage belts, each hav- 
ing a capacity of 126 amperes for a period 
of half an hour, which is sufficient for 
lighting as well as exciting the two large 
alternators for that length of time. | 


= As É 
D Da (ee eee Ul ees Sk 


SWITCHBOARD AND EXCITER SETS AT TELTOW CANAL CENTRAL POWER STATION. 


At the East end of the canal a substa- 
tion has been provided which is equipped 
with two rotary converters, having a ca- 
pacity of 150 kilowatts each, and operat- 
ing at a speed of 1,000 revolutions a 
minute. Space is also provided for a third 
unit when desired. 

In the Teltow central station there is 
an overhead traveling crane of sixteen and 
one-half tons’ capacity. 

For the operation of a locomotive tow- 
ing the canal barges, for the trolley line 
and for the towing carriages at the locks, | 
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continuous current is utilized, while for 
all auxiliary work, as well as for light- 
ing purposes, the three-phase alternating 
current is utilized. 

Various types of engines, motors and 
hauling methods have been tried on this 
canal. Alcohol engines as well as gas en- 
gines have been utilized on the boats, also 
steam engines with oil-fired boilers and 
electric overhead trolleys with two collect- 
ing poles have been tried for conveying 
current to electric motors in experimental 
boats. 

A sixty-horse-power Daimler alcohol 
motor was placed in one of the boats and 
was found to take .01 kilogramme of alco- 
hol per ton-kilometre (0.035 pound per 
ton-mile). This would result in a cost 
per ton-kilometre of one-twentieth of a 
cent with alcohol costing five cents per 
kilogramme (.08 cent per ton-mile). 

With the oil-fired boilers and the steam 
engine the cost of operation when towing 


two boats with a load of 2,400,000 pounds - 


at a speed of two and a half miles per 
hour would be .01 cent per ton-kilometre 
(.016 cent per ton-mile), with oil cost- 
ing less than a cent per kilogramme. 
The steam oil-fired boiler tug was found 
to take 1.1 pounds of fuel oil per horse- 
power-hour, the boat taking 100 horse- 
power at the speed above mentioned. 

An electric tug was also tried and at 
the same speed, two and a half miles per 
hour, the boat was found to have an effi- 
ciency of twenty-two per cent, the energy 
consumption being nine kilowatt-hours per 
ton-kilometre (14.5 kilowatt-hours per 
ton-mile). The efficiency was found to 
be low, and therefore the cost of opera- 
tion so high that the electric power tug 
was given up. This experimental boat 
with motor-driven trolley, called the Tel- 
tow, was of the triple-screw type and was 
provided with a storage battery of 220 
cells, having an output in five hours’ dis- 
charge of 244 ampere-hours. The battery 
was located in three of the six compart- 
ments of this boat, with a total weight 
of 26,000 pounds. 

Each of the three propellers was pro- 
vided with a series direct-current motor 
connected to the shafts by flexible coup- 
ling. The three motors were placed in 
one compartment. The motor driving the 
centre shaft had a capacity of twentv-five 
horse-power and ran at a speed of from 
300 to 500 revolutions a minute, while 
the two motors driving the side propellers 
developed twenty horse-power each. 

For collecting the current to supply the 
motors of the electric tug, double trolley 
poles were tried, but were not very suc- 
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cessful, and the Lombard-Gerin motor- 
driven trolley was also used, which gave 


better success, although it was noted that 


the trolley-collecting motor would tend to 
lag behind when the boat was operating 
at full speed under light load, while it 
would travel in advance of the tug when 
several heavy canal-boats were being 
pulled. As before mentioned, the cost of 
operation caused the electric-power tug- 
canal haulage to be given up in favor of 
a locomotive towing the boats from the 
side of the canal on a specially constructed 
track. 

The Siemens & Halske canal locomotive 
haulage was designed to operate ona track 
of one-meter gauge, hauling two loaded 
canal-boats of 600 tons cach at a speed 
of 2.5 miles per hour. This locomotive 


_was found to require an energy consump- 


tion, at the above speed, of 5.5 kilowatt- 
hours per ton-mile, while with a speed 
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winds up the towing rope consisting of a 
ten-millimeter wire line. The coupling 
of the drum ig of the friction type, so ar- 
ranged that when a pull of 2,500 pounds 
is exceeded, slipping will occur. There- 
fore when starting a heavy load the loco- 
motive will take its load gradually, as the 
400-pound pull required in starting a 
600-ton boat will cause the drum to slip 
until it is partially under way. 

The locomotive weighs 16.5 tons. The 
greater part of the weight is carried by 
the wheels on the side toward the land, 
this being 4,200 pounds for each of the 
driving wheels and 1,200 kilogrammes for 
the trailing wheel. On the side toward 
the canal, the weight on the trailing wheel 
is 850 pounds and on each driving wheel, 
3,000 pounds. 

The arrangement of the weight of all 
the auxiliaries on the side of the locomo- 
tive away from the canal as well as the 
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of 3.1 miles per hour, the energy consumed 
was found to be 8.5 kilowatt-hours per 
ton-mile. It is stated that the mean effi- 
ciency of the locomotive was sixty-five 
per cent. 

This electric canal-haulage locomotive 
was provided with a four-wheel truck, 
equipped with two eight-horse-power elec- 
tric motors of the series direct-current 
tvpe, and a trailing pair of wheels support- 
ing the rear end of the locomotive with 
the guide arm and drum for the tow line. 
The hauling motors were connected by 
two sets of gears to the axles, operating 
at a speed of 800 revolutions a minute; 
these series motors were driven from a 500- 
volt overhead trolley line. The guide-arm 
for the tow line is manipulated bv a three- 
horse-power motor connected with a screw 
to the arm through a pair of bevel 
gears. This motor operates at a speed 
of 1,460 revolutions per minute, and is 
also used for driving the drum which 


placing of the driving motors, as far as 


‘possible, on that side is on account of the 


tendency to tip the locomotive by the 
pull on the tow line. In order to over- 
come this to a still greater degree the 
rail on the side nearest the canal is raised 
somewhat higher than the inland rail. . 
For handling the boats at the locks 
special provision has to be made and a 
trestle construction was built, extending 
455 feet along the middle of the canal, 
provided with two parallel tracks. For 
hauling the boats into and out of the 
locks electrically operated crane-cars were 
provided on these tracks, each weighing 
3,300 pounds. The current used on these 
crane-cars is from the direct-current sys- 
tem of 600 volts, continuous-current mo- 
tors are utilized operating at a speed of 
a trifle over 1,000 revolutions a minute. 
The trucks are geared to the track by 
means of two sets of gears. Each motor 
develops from ten to twelve horse-power, 
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which is sufficient to haul a boat in one- 
half hour from a point about 350 meters 
from one end of the lock to a similar dis- 
tance at the other end. The two locks 
can be operated at the same time, with 
two boats in each lock, giving a tonnage 
of from 60,000 to 70,000 in twenty-four 
hours, or about 35,000 tons in twelve 
hours. 


> 

According to a recent report of the 
United States consul at Brussels, a labora- 
tory museum of electricity in that town 
will be opened to the public next month. 
The museum has been built and equipped 
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COLOR PHENOMENA IN 
PHOTOMETRY. ' 
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BY J. S. DOW, B.SC. 


The discussion of Dr. Fleming’s paper 
on Photometry, read before the Institu- 
tion of Electrical Engineers in 1903, re- 
vealed great differences of opinion on the 
importance of color phenomena in photom- 
etry, and it still does not seem to be 
generally known to what extent they are 
noticeable under ordinary working con- 
ditions. This may be due to the fact that 
most of the work done on this subject 
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The sources of light were two similar 
glow lamps, which could be screened with 
glass of different colors, and which were 
compared by means of one or other of 
several different photometers in the usual 
way. Four photometers were made use 
of during the experiments—the Lummer- 
Brodhun, the grease-spot, the Joly, and 


the flicker. 


The uncertainties which may be intro- 
duced by color phenomena appear to be 
due to four separate effects : 

1. The difficulty experienced in form- 
ing a judgment in the case of differently 
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by R. Goldschmidt, of Brussels, whose 
object in presenting the museum is the 
development and extension of the use and 
application of electricity in Belgium by 
practical experimental instruction. The 
institution will contain all kinds of elec- 
trical models and appliances, which may 
be freely handled for study and experi- 
ment. Models and apparatus will be con- 
veniently placed at the disposal of the 
public upon separate tables, and may be 
connected with the electric supply at will. 


was carried out with special apparatus, 
such as the spectro-photometer, and not 
with the ordinary implements of photom- 
etry. 

It therefore occurred to the author that 
some simple experiments on these points, 
carried out by him at the Central Tech- 
nical College on an ordinary photometric- 
al bench, might be of interest. 


1 Paper read before the Physical Society, of London, 
May 25, 1906. Phil. Mag., August, 1906. 


colored lights, and the possibility that the 
judgments of different people may not 
be the same. 

2. The fact that the apparent relative 
brightness of two surfaces, illuminated 
by light of different color, depends on the 
part of the retina on which the image of 
them is received. 

3. The Purkinje phenomena. 

4. The possibility, when mirrors are 
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made use of, that the coefficient of re- 
flexion may not be the same for different 
colored lights. 

1. No doubt people differ in their 
capacity in this respect, but according to 
the author’s experience it is chiefly a 
matter of practice. After a considerable 
amount of practice, he has found that it 


is possible to secure fairly consistent re-: 


sults even when comparing such colors 
as ruby-red and signal-green, while any 
one unused to such work would be quite 
unable to do so. Extraordinarily consist- 
ent results were sometimes obtained, but 
it was found that if the observer stopped 
work for an hour or so, his readings after- 
wards would settle down to another very 
consistent value, but differing by, perhaps, 
five or even ten per cent or so from those 
obtained before. 
that extreme consistency in reading is 
partly a matter of visual memory. We 
recall the impression previously received 
by the eye and involuntarily set the pho- 


tometer, the next time, so as to produce 


the same appearance of the ficld of view. 

The difference in sensibility of different 
eyes to a particular color certainly intro- 
duces another disturbing factor in obser- 
vations made by different people. The 
author has not met with any scrious dif- 
ferences in judging the color contrasts 
which ordinarily occur, but it might be 
supposed that, in such an extreme case 
as that quoted above, considerable di- 
vergences in judgntent would exist, and 
have, indeed, been recorded by Sir William 
Abney, Professor Rood and others. 

It must be noted, however, that the ef- 
fect mentioned in 2 must be eliminated, 
in order to make any satisfactory com- 
parisons. All the figures given in this 
paper were obtained by the author him- 
self, though corroborative results from 
other eyes were obtained in many cases. 

2. This effect has been very completely 
dealt with by Sir William Abney in his 
investigation on color vision. 

It has long been known that the central 
portion of the retina—‘“the yellow spot” 
—is much more sensitive to the red end, 
and less sensitive to the blue end of the 
spectrum, than the surrounding portion 
of the retina. 

It has been suggested that the “yellow 
spot,” being yellow in color, will obstruct 
the. blue rays, but will allow the yellow 
rays to pass through practically unim- 
peded to the light-perceiving organs. This 
explanation, however, does not explain 
why the differences observed are distinctly 
more noticeable at low illuminations. 

There appears to be another physiologi- 
cal effect, which will be referred to later. 


This seems to suggest 
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Suppose, now, that we compare a red 
and a green light with a Joly photometer. 
An image of the illuminated blocks 1s 
formed on the retina, and we adjust the 
position of the photometer until the red 
and green appear equally bright. 

But if we now observe the photometer 
obliquely, or if we observe it with the eye 
at a different distance away, the image 
falls on a different part of the retina 
where the sensibility to red and green 
may be different. Consequently the red 
and green may no longer appear equally 
bright. 

And if a photometer with blocks of a 
different size were used we might again 
come to a different conclusion; for, even 
if the eye were kept at the same distance, 
the size of the image would be different, 
and a new portion of the retina would 
be covered by it. 


The position of the photometer, for 


Ratio of Candle- powcr. Red to Green. 


0 10 % 30 40 50 @ 7 8 9 100 110 
Distance of Eye from Field of Photometer in Centimetres. 
Fig. 1.—~Rusy-REp LIGHT COMPARED WITH 
SIGNAL-GREEN. 
(1) Lummer-Brodhun Photometer (telescope re- 


moved.) (2) Joly Photometer. (3) Joly Photometer 


dinear dimensions of biccks reduced one-half.) (4) 
Grease-spot Photometer. 


which we obtain balance, therefore, de- 
pends upon— 

(a) The obliquity at which rays 
from the illuminated surface strike the 
eye. 

(b) The distance away of the eye 
from the surface. 

(c) The size of the surfaces. 

The first point is not very important, 
for in focussing our eyes on the surfaces 
we involuntarily look straight at them. 
But (b) and (c) may easily affect the 
readings considerably. This is brought 
out in the curves in Fig. 1. 

These curves were obtained as follows: 
Two glow lamps, screened with red and 
green glass respectively, were run at a 
constant P.D., and compared by means 
of each of the three photometers referred 
to above. 

In each case a series of readings was 
obtained with the eve at different dis- 
tances away from the illuminated sur- 
faces. Jt should be mentioned that in 
the case of the Lummer-Brodhun photom- 


Vol. 49—No. 13 


eter, the telescope was removed while 
the readings were taken. As will appear 
later, however, considerable variation 1s 
possible even with the telescope in posi- 
tion, as in use. 

Curves 1, 2 and 3 speak for themselves. 
They bring out two points. Firstly, that 
the ratio of the candle-powers of the red 
and green lights, as thus observed, is 
quite different for each photometer. 
Secondly, that this ratio depends on the 
distance of the eye from the photometer, 
the red becoming more and more ac- 
centuated as the eye recedes. Also the 
red is most accentuated and the curve is 


steepest for the Lummer-Brodhun pho-. 


tometer, in which the field is smallest. 

Curve 4 was obtained by placing in 
front of the blocks of the Joly photometer 
a paper screen which reduced its linear 
dimensions by one-half. 
in size of the blocks corresponds with a 
still further accentuation of the red. 

This effect has been found to be quite 
distinctly observable in several commonly 
occurring comparisons. Fig. 2 exhibits 
the connection between the apparent rela- 
tive candle-power and the distance away 
of the eye with a Joly photometer, when a 
Nernst lamp was compared with a glow 
lamp (running at 3.7 watts per candle- 
power), and when an incandescent mantle 
was compared with a Methven burner. 

In the Joly photometer the distance 
away of the eye is left entirely to the in- 
clination of the observer, and it will be 
seen from the above that differences of 
five per cent or more might easily be 
introduced between the readings of dif- 
ferent observers in this way. 

In the Lummer-Brodhun photometer 
the distance of the eye is limited, to some 
extent, by the use of the telescope. But 
the position of the telescope can be varied 
between wide limits without putting the 
ficld out of focus, and this latitude allows 
of a considerable difference in the read- 
Ings. 

In the table below the extreme differ- 
enees are given for these two limiting 
positions of the telescope: 


aa. nent 


Ratio of Candle- 


Power. 
Nature of Lights |- 


Compared. 


Percent- 


age 
Telescope | Telescope | Difference. 
In. Out. 


Ruhby-red to signal. 
green.. ack sie ees 
Glow lamp (3.7 watts 
per candle power) 
to Nernst lamp.... 
Methven gas stand- 
ard to inecandes. 
cent mantle....... 
Harcourt ten candle- 
power Pentane 
standard to Flem- ~= 
ing standard lamp. 0.652 0.657 0.0 


0.120 0.185 4.4 


| 
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The reduction ` 
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reading is produced in several practical 
cases. 

It is also remarkable that a small but 
distinct effect was produced in the last 
case, even though the flame of the Har- 
court lamp is only very slightly redder to 
the eye than the light from the Fleming 
glow lamp. 

It is difficult, of course, to speak with 
certainty of such a small change as this— 
a change which would be produced by 
moving a photometer, set midway between 
two lights two metres apart, a distance 
of less than two millimetres. But the 
writer has usually found that the mean 
of a set of readings, taken with the tele- 
scope out, worked out to a value slightly 
different from the mean of those taken with 
the telescope in, and the difference was 
always in favor of the redder of the two 
lights. It need hardly be said that the 
difference observed might be important in 
such work as these two standards are used 
for. . 

There is one other point that requires 
mention. It is, of course, often neces- 
sary to reverse a photometer in order to 
correct for any differences between the 


Ratio of Candle-power. 
Methy | Inc 
Glow Lamp] Nernst Lamp. 


Llo 2 040 bo 6 7 80 W 100 110 
Distance of Eye from Blocks, in Centimetres. 


Fic. 2.—CurvVEs FOR JoLy PHOTOMETER. 
(1) Glow lamp compared with Nernst lamp. (2) 


Methven gas standard compared with incandescent 
mantle. 


two sides of the screen, etc. However, 
for lights, of similar color, very little dif- 
ference is produced by doing so, as a 
rule, 

But when the lights differ in color the 
Lummer-Brodhun behaves differently 
from the Joly and grease-spot photom- 
eters. In the case of the latter, the 
image the retina receives is unaltered by 
reversing. But, with the Lummer-Brod- 
hun, the image is reversed. If, before 
reversing, we see a green disc with a 
red centre, after reversing we see a red 
disc with a green centre. 

We should, therefore, expect a much 
greater difference on reversing the pho- 
tometer in the case of the Lummer-Brod- 
hun. ) 

The following figures, obtained for 
similarly colored lights, and for red and 
green lights, exhibit this: 
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say or S milar Red to Green Light. 

Photom- . 

eters Ratioof C. P. | » g Ratio of C. P. | o g 

Used. ea 3 

- — Ò$ 5 

1st 2d 5 1st 2d Ot 

Pos Pos. as Pos. Pos. | &=a 

A A 

Joly...... 0.93 | 0.91 2 2.24 | 2.12 | 5.5 
Grease- 

spot.. 0.94 0.91 3 1.81 1.70 6.0 
Lummer- 

Brodhun.| 0.95 0.91 4 2.10 1.75 18.0 

3. The Purkinje phenomenon has 


often been referred to as the chief source 
of trouble in heterochromatic photometry, 
but it appears to be only troublesome at 
very low illuminations. 

An experiment was shown illustrating 
the Purkinje effect. A series of colored 
screens, diminishing in size from about 
four feet square, as shown in the dia- 
gram (Fig. 3), were illuminated by a 
thirty-two candle-power glow lamp at a 
distance of about ten feet away. All these 
screens were made from the same iden- 
tical red and blue paper, but, even at 
normal illuminations, it could be seen 
that as the surfaces became smaller the 
red appeared brighter and brighter in 
comparison with the blue. The red, how- 
ever, was distinctly the brighter, even in 
the case of the very large screen. 

The illumination was now weakened 
by introducing resistance in series with 
the glow lamp, and the blue began to ap- 
pear brighter. A point was soon reached 
when, for the very large screen, the blue 
was unquestionably brighter than the red. 
At this stage the difference in appearance 
of the different-sized screens was much 
more marked than at the higher illumina- 
tion; and, in the case of the smaller 
screens, the red was still much brighter 
than the blue. 

As the light was still further weakened 
the colors began to disappear until, 
eventually, the red appeared as black, 
while the blue shone out with a phos- 
phorescent white appearance. After this 
point the blue also fades away until noth- 
ing can be seen. 

There is, however, a distinct difference 
between the behavior of the very big 
screen and the very small ones. In the 


case of the latter the Purkinje effect is- 


much weaker. Both colors seem to fade 
away together, and, by the time the Pur- 
kinje effect is really noticeable on the big 
screen, the very small screen can scarcely 
be seen at all. 

In fact, to see the Purkinje effect really 
well, it is necessary to stand quite close 
up even to the big field. 

A very interesting physiological ex- 
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planation of these effects has been given 
by M. Sartori in a recent paper.? 

Dotted about over the retina are two 
varieties of light-perceiving organs, 
known from their appearance as the 
“rods” and the “cones” respectively. The 
rods, it is thought, are sensitive to light 
but can not perceive color. Light of any 
color appears to them white, but they are 
most sensitive to blue light. They are, 
moreover, sensitive to very weak light; 
but as the illumination is increased they 
become, as it were, saturated, and do not 
respond any further. The cones, on the 
other hand, perceive color, but are most 
sensitive to yellow-green light, and while 
they do not respond at the low illumina- 
tions at which the rods can act, they con- 
tinue to respond further to increased 
stimulus, once they have started, long 
after the rods have ceased to do so. 

At normal illuminations, therefore, it 
is the cones which chiefly act, and we see 


Fic. 3.—SERIE8 OF COLORED SCREENS ILLUS- 
TRATING PURKINJE EFFECT. 


color. At very low illuminations the ac- 
tion of the rods is predominant, and we 
can not see color, while light of a bluish 
color shines out with a whitish appearance. 
As the illumination is increased the cones 
suddenly begin to act and the colors ap- 
pear. Then takes place what has been 
called “The Battle of the Rods and 
Cones.” It is while this battle is in prog- 
ress that the Purkinje effect is noticeable. 

But the Purkinje effect is compli- 
cated by the fact that the rods and cones 
are unequally distributed over the retina. — 
At the yellow spot the cones are predomi- 
nant. Consequently, the Purkinje effect 
is much weaker when the field of view sub- 
tends a small angle at the eye. 

This uneven distribution of the rods and 
cones will also explain the fact, referred 
to above, that at low illuminations the size 

! Electrotechnik und Maschinenbau, March 18, 1906. 
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of the field of view can produce much 
greater differences in the results. 

In order to gain an idea at what illum- 
ination the effect becomes noticeable in 
practice, the following experiment was 
carried out: 

Two 100-volt eight-candle-power glow 
lamps were run in series with a constant 
P.D. of 190 volts across them. 

One was screened with red glass and the 
other with green glass. The distance be- 
tween the two lamps was varied from 
twenty inches to 250 inches, and the mean 
of a set of readings, giving their relative 
candle-power, taken in each case. In order 
to avoid the effect mentioned in 2 above, 
the Lummer-Brodhun photometer was 
used, and the telescope was kept in exactly 
the same position throughout the experi- 
ment. 

Fig. 4 shows the result of plotting the 
ratio of the candle-power of the two lamps 
against the illumination of the photometer 
disc, in candle-metres. 

From what has been said above, it is 
clear that we can not strictly define the 
candle-power of a red light in terms of 
white-light standard, because this ratio 
depends upon the distance of the eye 
from illuminated surfaces. 

Nevertheless, in order to give an idea 
of the order of illumination used, the red 
lamp was compared against a two-candle- 
power Methven gas standard, using the 
Lummer-Brodhun photometer, and its 
candle-power worked out to something of 
the order of 0.25 candle-power. 

The relative illuminations used in the 
curve are expressed in terms of this figure. 

It will be seen it is only when the il- 
Jumination has been reduced to about 0.2 
candle metre that the ratio of the red to 
the green light begins to decrease. 

The same experiment was tried on sev- 
eral occasions with lights of different 
candle-power, and it was always found 
that fairly consistent results were obtained 
until the illumination fell to something of 
the order specified above, when the accen- 
tuation of the green light began to appear. 

At such illuminations it is very diffi- 
cult to obtain readings at all, and the 
mean of a great many should be taken. 
The eye seems to be in a state of un- 
certainty, and one receives the impres- 
sion that the lights are continually vary- 
ing. In fact the eve seems to be in a 
state analogous with that of unsaturated 
iron on the steep part of the magnetiza- 
tion curve. 

It may safely be assumed, therefore, 
that in all ordinary cases, where the il- 
lumination would be at least ten or twelve 
times as great as that employed. above, 
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where the field of view would subtend a 
comparatively small angle at the eye, and 
where we should never meet with such an 
extreme color contrast as in this case, 
the Purkinje phenomena will not mate- 
rially influence the results. 

4. In order to obtain the curve of ver- 
tical distribution of light from arc lamps, 
etc., the beam of light is often reflected 
in the desired direction by means of a 
forty-five degree mirror." When this is 
done, the question arises, whether the co- 
efficient of reflection of the mirror will be 
the same for lights of different color. 

The following experiment was carried 
out with a silvered glass mirror of this 
type: Two 220-volt thirty-two candle- 
power lamps were run in parallel off a con- 
stant P.D. of 200 volts. The two lamps 
were compared against each other direct. 
They were then compared when the light 
from one of them was reflected along the 


Ratio of Candle-powers. Red /Green. 
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Fig. 4.—CURVE, EXHIBITING PURKINJE PHE- . 
NOMENA FOR RUBY-RED AND SIGNAL GREEN 


LIGHTS. 


bench from the mirror. In this way, the 
coefficient of reflection of the mirror is 
easily obtained. 

This was repeated when the lamps were 
screened with red and green glass, suc- 
cessively. 

The mean of one set of determinations 
gave— 

Coefficient of reflection, 78.8 per cent 
for unscreened lamps; 79.0 per cent for 
red light; 77.8 per cent for green light. 

Repetitions of the experiment gave 
slightly differing results, but it was found 
that the values for the three different col- 
ors did not differ among themselves by 
more than 2.5 per cent. Moreover, no con- 
nection could be traced between these dif- 
ferences and the colors for the difference 
was sometimes in favor of the red light 
and sometimes in favor of the green. 

We may safely conclude, therefore, that 
in all ordinary cases, where the difference 
in color is less pronounced than that 
adopted here, the effect is inappreciable. 

In any case, the adoption of adjustable 


1A mirror, that is. which rotates about an axis making 
an angle of forty-five degrees with its plane. 
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photometers of the Simmance-Abady type 
will probably render mirrors unnecessary 
in obtaining curves of distribution of 
light in the future. 

The only really important effect, under 
ordinary working conditions, therefore, is 
that described under the second heading. 
It has been shown that this may, appa- 
rently, give rise to a perceptible discrep- 
ancy even when lights so similar in color 
as the Harcourt ten-candle Pentane stand- 
ard and the Fleming glow lamp standard 
are compared. 

FLICKER PHOTOMETERS. 

The interesting question now arises 
whether photometers of the Flicker type 
are also influenced by these color phe- 
nomena. 

If, as is claimed, the disappearance in- 
dicates that the two surfaces appear 
equally illuminated to the eye, one would 
suppose that all the conditions which de- 
termine this impresson must also deter- 
mine the point of disappearance of the 
flicker. On the other hand T. C. Porter 
and others have come to the conclusion 
that the flicker, at ordinary illuminations, 
is independent of color. 

Through the kindness of Messrs. Ever- 
ett, Edgcumbe & Company the author 
has been able to make some experiments 
on the points referred to with a photom- 
eter of this kind. 

It is clear, in the first place, that when 
comparing lights of different color, the 
readings of an ordinary photometer and 
a flicker photometer may not agree even 
if the latter be independent of all color 
effects. For instance, when two lamps giv- 
ing light of exactly the same color were 
compared, the results with the Joly pho- 
tometer and the flicker photometer were 
exactly the same. The two lamps were 
now screened with red and green glass 
respectively, and the ratio of the red to 
the green, obtained by the flicker pho- 
tometer, was about 1.34; but with the 
Joly photometer it was found possible 
to get readings from 0.7 to 1.4 for dis- 
tances of the eye up to one-half metre. 
Agreement between the photometers oc- 
curred when the eye was about 40 centi- 
metres away from the blocks of the Joly. 

One difficulty met with in this investi- 
gation was as follows: As the effects ob- 


- served were comparatively small, it was 


advisable to use lights widely differing 
in color. On the other hand the position 
of minimum flicker, though sufficiently 
sharply defined in most practical cases, is 
far from being so when such colors as red 
and green are observed. In such cases, 
the method followed was to note the posi- 
tion of the photometer in which a flicker 
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was just visible on either side of balance, 
and take the mean. There is, however, 
another method of judging the position 
of balance for these two colors. 

When the photometer is too near the 
red light, the field of view in the photom- 
eter appears reddish in tint. Similarly, 
a greenish tinge shows that the green illu- 
mination is the stronger. When the illu- 
mination of the two surfaces, illuminated 
by light of these two complementary col- 
ors, is the same, an intermediate grayish 
tinge is produced. To the writer’s eye 
the transition from red to gray to green 
was sharper than the disappearance of 
the flicker, and a series of tests showed 
that the result was the same in each case. 
The method, however, is only applicable 
to complementary colors. 

Some experiments were first made to 
discover whether a difference of reading 
could be produced by altering the tele- 
scope, as in the case of the Lummer- 
Brodhun photometer, but no distinct dif- 
ference was observable. Next the telescope 
was removed, and readings were taken 
with the eye about twenty centimetres 
from the aperture. A brass tube was then 
inserted which allowed the aperture to 
be inspected from a distance of 60 centi- 
metres from the eye. It was then observed 
that, as the eye was withdrawn, the field 
became distinctly redder, and readings 
taken by the “disappearance of flicker” 
method also showed a change of relative 
candle-power in favor of the red. The 
following table exhibits some of the re- 
sults obtained : 


Nature of Eye 29 Cm. Eye 60 Cm. | Per- 
Lights from from centage 
Compared. Aperture. Aperture. Change. 
Ruby-red to 
i " —- =|. = 1.70 12 
signal green. Green 1.52 reen LT 
Ruby-red to 
lightfrom Red 
unscreened -- = 0.70 =0.? 6 
glow lamp} White White 
eo 
ethven gas 
Standard to Methv. — ia Methv. — ri s 
incandescent Ine oe Inc a 
mantle. S : 


The effect is very noticeable when ob- 
served in the following way: Supposing we 
are comparing red and green, and have 
placed the photometer so as to secure bal- 
ance. Move the photometer until a dis- 
tinct flicker can just be seen owing to the 
green being too bright. It will be found 
that as the eye is removed the flicker grad- 
ually disappears. But if the photometer 
is put out of balance on the red side, the 
flicker does not disappear but becomes if 
anything more distinct as the eye is re- 
moved. 

It appears therefore that this flicker 
photometer is affected by the distance of 
the eye, but, apparently, not to a sufficient 
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extent to be noticeable when the telescope 
is used, as in ordinary work. 

It is difficult to see why these effects 
should be so much less noticeable 
than with ordinary photometers. It al- 
most seems as though, when two differ- 
ently colored objects are placed side by 
side, any change in their relative illumi- 
nation becomes exaggerated, thus creating 
a different impression to that received 
when they are viewed alternately (as in a 
flicker photometer). 

An attempt was also made to discover 
whether the flicker photometer was sub- 
ject to the Purkinje phenomenon. Now 
it is well known that the speed required 
to just make the flicker disappear de- 
pends upon the illumination, and the 
writer has found it impossible to judge 
the point of disappearance of the flicker 
with any certainty at the extremely weak 
illuminations necessary to produce the 
Purkinje effect. 

The plan of “color-reading” referred 
to above was therefore adopted. It may be 
objected that in doing go the real question 
at issue is avoided altogether. But the 
method, while admittedly not so satisfac- 
tory as the “disappearance of flicker” 
method from this point of view, has been 
shown to give the same results at ordi- 
nary illuminations, and to the writer it 
seems impossible that the green illumi- 
nation could be brighter and yet the field 
of view appear red. 

Two 100-volt eight-candle-power lamps 
screened with red and green glass in the 
usual manner were used for the experi- 
ments. They were first run at 100 volts, 
and compared against each other at dif- 
ferent distances. The two lamps were then 
run off fifty volts only, so as to produce a 
very low illumination, and the experi- 
ment repeated. The following table shows 
very clearly the influence of the Purkinje 
effect. 


Lamps Run at 100 Volts. 


Lamps Run at 50 Volts. 
Distance Distance Red 
Between Ratio Between | Ratio 
Lamps. Green Lamps. Green 
50 inches 2.32 40 inches 2.0 
60 * 2.28 50 " 1.5 
7 ` 2.23 60 =“ 1.1 
120 * 2.15 7 Os 0.7 
150 ‘ 2.25 g * 0.6 


At the higher illumination the readings 
differed among themselves considerably 
(as was only to be expected with such a 
great color contrast), but they do not 
seem to be connected in any way with the 
illumination. 

The readings at the low illumination 
can only be regarded as very approximate, 
but they bring out very clearly the ac- 
centuation of the green as the illumina- 
tion gets weaker. 
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The conclusion the writer draws from 
these experiments is that flicker photom- 
eters are affected by the same color phe- 
nomena which affect, ordinary photom- 
eters. 

The interesting assertion was made by 
Messrs. Simmance and Abady, in a paper 
before the Physical Society,’ that a color- 
blind person obtained practically the same 
results with their flicker photometer as 
people with normal sight. On the other 
hand, Sir William Abney, speaking of 
color-blindness, remarks :? 

“We can not hope, for instance, that 
the red-blind, who sees no red in the ex- 
treme end of the spectrum, would show 
any luminosity in that region. 

One of the most striking experiments in 
color-vision is to place a bright red patch 
on the screen and to ask a red-blind to 
make a match in luminosity with the 
white. The latter will have to be reduced 
to almost darkness—a darkness, indeed, 
that makes the match almost incredible.” 

It seems incredible that such a person, 
when comparing red and green with a 
flicker photometer, would obtain the same 
results as if he had normal sight. How- 
ever, it appears that, according to Dr. 
Edridge Green,’ color-blindness is of two 
kinds. A person may be unable to dis- 
tinguish, say, red light by color, but never- 
theless a red object may appear as lumi- 
nous to him as to any one else. On the 
other hand, the color-blindnesgs may be 
due to the fact that the eye is incapable 
of perceiving red light at all. A color- 
blind person of the first variety would pre- 
sumably make normal photometrical read- 
ings. A person of the second class must, - 
surely, obtain abnormal readings with all 
photometers, flicker or otherwise. 

This is borne out by some of Professor 
O. N. Rood’s experiments on flicker.* He 
found that those of his students who were 
color-blind obtained abnormal results with 
his flicker photometer. Indeed, he actu- 
ally used the flicker photometer to in- 
vestigate not only cases of color-blindness, 
but also the difference in sensibility to 
light of different colors of the eyes of 
persons with normal sight. 

In conclusion, the writer wishes to 
express his great indebtedness to Professor 
Ayrton, and also to J. M. McEwan, for 
their assistance and for many valuable 
suggestions. 


1 Phil, Mag., vii., p. 841 (1904). 
2**Color-Vision,”’ p. 88. 


3‘*The Physical Aspects of a Theory of Color-Vision,"’ 
by F. W. Edridge Green, M.D., British Association, 1902. 


4 American Journal of Science, 1699, p. 258, 
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Length of Wave and Speed of 
Propagation of Electrical 
Phenomena. 

By definition the wave-length of a vi- 
bration is equal to the product of the 
period of vibration by the speed of propa- 
gation. The same definition ought to be 
applicable to electrical discharges through 
matter, in which the distance is that be- 
tween adjacent ions. Examining this 
view, G. Rosset holds that it should be 
possible to check it by the known wave- 
length of visible discharges. When a 
luminous discharge is obtained—for ex- 
ample, in the violet-—the wave-length of 
the light given off is about 0.0004 milli- 
metre. From data obtained in measuring 
the sparking distance in gases it has been 
found that the number of ions present is 
about 16 X 10'? under atmospheric press- 
ure, and that a rarefaction of about 
eighty-seven per cent must be obtained in 
order to secure violet light. This would 
bring the distance separating ions re- 
markably close to that called for by the 
preceding observation. Examining next 
the speed of propagation of electrical phe- 
nomena it is shown that this is directly 
proportional to the square root of the spe- 
cific inductive capacity of the dielectric 
medium and to the one-sixth power of the 
concentration of the ions. Applying these 
figures to the speed of propagation of an 
electrical effect in iron and in copper, 
good agreement is secured, for it has been 
found experimentally that the speed in 
iron is about 62,000 miles per second, and 
in copper about 112,000; while the spe- 
cific resistivity of the two metals indicates 
corresponding concentrations of the ions, 
the ratio being 1.84 to one. Considering 
the expression for speed of propagation, 
it is shown that it varies inversely as 
square root of the constant of attraction 
in Coulomb’s law. Now, from Max- 
well’s theory, the speed of light is pro- 
portional to this same figure, so that the 
speed of propagation of electrical phe- 
nomena is greater for a given concentra- 
tion of ions or electrons the poorer the 
dielectric medium is as a transmitter of 
light. This is strikingly illustrated by 
the relation between the opacity and con- 
ductivity of the vitreous and crystallized 
states of selenium. 
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Copper prices keep climbing and the 
market objective seems to be twenty cents. 
‘There has been a great eagerness to secure 
supplies, and more inquiries have come to 
producers than can possibly be entertained. 
It is estimated that this country alone ie 
using copper at the rate of 720,000,000 
pounds per year.—Copper Gossip. 
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THE RELATION OF THE ALTERNATING- 
CURRENT MOTOR TO CENTRAL- 
STATION POWER BUSINESS. 


BY E. W. LLOYD.? 


The bearing that the development of 
the alternating-current motor has on the 
securing of power business is greater than 
generally supposed. 

It is not the intention to treat this 
subject in any but a general way, the ob- 
ject of this paper being merely to call to 
your attention the necessity of the coopera- 
tion of central-station men with the man- 
ufacturers, encouraging them in the design 
of apparatus that will meet the require- 
ments of customers applying for central- 
station service. 

We all run across cases where business 
was lost because we could not secure 
motors that would do the work as satis- 
factorily as the direct-current motor, the 


-margin between the cost of the operation 


of a private plant and central-station serv- 
ice being so small that in order to secure 
the best results from machinery, the man- 
ufacturer often decides to install his own 
plant and direct-current motors with a 
resulting loss to the central-station coin- 
pany. 

If we can secure motors that will do the 
work asked for by the customer, we will 
help our own cause materially. 

With the increase in the capacity of 
central stations and the tendency towards 
the generation of alternating current at 
high potential in large units, it has be- 
come possible to furnish power in large 
quantities at a low price to the consumer 
several miles from these central stations. 

If this power can be furnished directly 
from our overhead or underground lines 
with the use of transformers instead of 
installing substations, even for large 
quantities of power, the saving to the 
central-station companies will be mate- 
rial. Some companies are to-day install- 
ing substations on customers’ premises, 
furnishing them power, and standing the 
loss in transformation as well as the in- 
vestment involved. 

The past few years have seen a large 
increase in the use of alternating-cur- 
rent motors in connection with factory 
work. This has been largely due to the 
decreased cost of these motors, the prices 


ow approximating closely prices of direct- 


current motors of the same size and speeds. 
Excepting on tools and machinery re- 


quiring variable speeds, the alternating-. 


current motor is generally admitted to be 


1 Read before the Association of Edison Illuminating 
Companies, Frontenac, Thousand Islands, N. Y., 
September 4, 5 and 6, 1906, 
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a better prime mover than the direct-cur- 
rent motor, owing to its overload charac- 
teristics. 

This motor having been developed to 
a point where it can be guaranteed as a 
perfectly reliable prime mover as far as 
ordinary work is concerned, we are only 
waiting for the development for variable 
speed work for factory use. 

There have been numerous develop- 
ments on single and multi-phase motors 
for variable speed work by different man- 
ufacturers, one company having on the 
market single-phase motors up to three 
horse-power that will do variable speed 
work with very fair results. 

While, as with the three-phase motor, 
the operation of this type of motor is not 
as successful as the direct-current motor, 
still it 18 a great step in advance and of 
the utmost importance to central-station 
companies. 

Already the pbiU of equipping 
cranes and hoists with alternating-current 
motors has been realized. In Chicago we 
have several manufacturers using current 
from the three-phase, 220-volt, sixty-cycle 
system who have their factory equipped 
with traveling cranes using three-phase 
motors. These equipments, while not per- 
fect, are reliable enough so that the 
parties using them are very well satisfied. 
In fact one large customer, having ap- 
proximately 700 horse-power in motors, 
is changing over a number of traveling 
cranes from direct-current to alternating- 
This is being done in 
order to save the loss in the changing of 
the current from alternating to direct 
current through rotary converters. One 
large alternating-current crane is already 
in operation, and is proving entirely satis- 
factory. 

We have also equipped several jib 
cranes with alternating-current motors 
with satisfaction, being able to handle 
molten metal in five-ton ladles with per- 
fect safety. 

One large foundry has several ladles 
running on tracks equipped with variable 
speed alternating-current motors, enabling 
the operator to tip the same at will, and 
as easily as if equipped with direct-cur- 
rent motors. 

For small printing-press work we have 
arranged to install three-phase variable 
speed motors on cylinder presses, and 
while we know it is not possible to get the 
wide range of speed or efficiency possible 
with the direct-current motor, still the in- 
stallation is a vast improvement over the 


current motors. 
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old installation or belt drive and cone 
pulley. 

The possibility of equipping alternat- 
ing-current motors with automatic start- 
ing devices is bound to be realized. With 
this device it is possible to start and stop 
a motor driving an air compressor from 
the varying pressure in the storage tank. 
One company has a starter ready for the 
market which it will guarantee. 

With alternating-current motors doing 
the work described above, the troubles 
of obtaining power business in larger 
quantities are to some extent overcome, as 
one of the most difficult obstacles in the 
way of obtaining this business was the 
fact that the alternating-current motor 
was not capable of giving anywhere near 
the duty to be obtained of the direct-cur- 
rent motor. 

The alternating-current motor has 
many advantages: its ability to operate 
under overloads, which would destroy a 
direct-current motor; it can operate in 
dirty places without extraordinary atten- 
tion; its freedom from sparking ; and last, 
but not least, the low cost of maintenance. 

The direct-current motor has been 
specialized in many ways and designs, and 
in small sizes is made to accomplish results 
economically by the removal of many of 
the friction losses present in shops where 
shaft driving was used. 

The manufacturers of alternating-cur- 
rent apparatus have not as yet made these 
motors to meet conditions required in in- 
dividual driving, such as that used in con- 
nection with stereotype machinery, print- 
ing machinery, bookbinding machinery, or 
any of the small tools now generally 
equipped with individual motors, but 
there is no reason that this can not be done. 

Alternating-current motors equipped 
with back-gears would find a ready 
market to-day, as the demand for indi- 
vidual drive on all classes of machinery in 
factories is more pronounced every day. 

As near as I can ascertain, there has 
not been the demand on the manufacturers 
for variable speeds in these motors that 
there might have been; the manufacturers 
being left to do the experimenting, if 
not leisurely, still not as fast possibly as 
if the demand had been greater and more 
urgent. 

Certain manufacturers of apparatus 
have refused, not later than a year ago, 
to manufacture traveling cranes equipped 
with alternating-current motors, and if it 
had not been pointed out to them in a 
forcible manner that their competitors 
would get the business, they would still 
be in the same frame of mind. 


ELECTRICAL REVIEW 


If our central-station power business is 
to increase in outlying districts and we 
are to take care of this business with the 
same advantages to the customer as in 
the districts where we furnish direct cur- 
rent, we must have a prime mover that 
will fit all cases. - 

In our efforts to obtain power business 
in the alternating-current districts, we 
find that it is essential that we be able to 
recommend to our customers elevators that 
will operate satisfactorily on the alterna- 
ting-current system without undue disturb- 
ance to the pressure on these lines. 

There has been a large amount of 
money and a great deal of thought put 
into the development of a direct-con- 
nected, alternating-current electric ele- 
vator, but I believe it safe to say that the 
progress made in the last two years has 
been greater than in the previous ten, 
and that the next two years will see even 
greater advances along these lines. 

We can now see alternating-current, 
multi-phase motors in connection with 
elevator service giving excellent results, 
as the manufacturers are ready to place 
on the market machines of this type that 
have been perfected to such a point that 
their operation is quite satisfactory, the 
manufacturers stating that the machine 
takes about double full-load current in 
starting. 

While, as true of other alternating-cur- 
rent motors for regular duty, they are not 
as good as are direct-current motors as 
yet, still these elevators are very excellent 
indeed, considering the many difficulties 
that were necessary to be overcome in 
connection with their design and manu- 
facture. 

We all know that when the direct-con- 
nected, direct-current elevator was con- 
nected to our lines years ayo, many of 
the companies had serious trouble with 
their pressure on these lines. 

The demand for the alternating-current 
elevator is growing rapidly, and in direct 
proportion to this demand the design is 
becoming better. 

It 1s possible to-day to obtain an alter- 
nating-current, direct-connected, multi- 
phase elevator that is practically noiseless 
in its operation so far as the motors, 
brakes and controller are concerned, and 
as these three sources of noise have been 
the objectionable feature in alternating- 
current elevators in the past, we can safe- 
ly say that an elevator of this type can be 
secured that is practically noiseless. 

I had the pleasure of examining a ma- 
chine of this type in operation, and it was 
as free of noise as is necessary, running 
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practically the same as a direct-current, 
drum-type machine. This machine is 
equipped with magnet control, the main 
magnets operating directly from the alter- 
nating-current circuits. Driven from the 
worm shaft by a Renolds silent chain is a 
small direct-current dynamo, which is 
used to furnish current to the acceleration 
magnets on the controller. 

Machines of the larger sizes are 
equipped with this direct-current dynamo, 
while machines of smaller sizes for apart- 
ment-house work can be operated with 
alternating-current magnet controller 
without the use of direct current, and the 
elevator companies are prepared to take 
orders for this class of machine at this 
writing. 

The manufacturers have had in opera- 
tion for nine months an alternating-cur- 
rent motor with alternating magnet con- 
trol in their shops. They claim that the 
machine has not had any further adjust- 
ment than that which would be required 
by an ordinary direct-current controller. 
This machine was also automatically oper- 
ated by push buttons. 

While I did not have the pleasure of 
seeing this controller in operation, I will 
say that the alternating-current magnets 
operated in conjunction with the elevator 
which was equipped with a small dynamo 
operating the acceleration magnets did — 
not make a particle of noise. The ele- 
vator is question had a speed of 210 feet 
a minute. The elevator company prom- 
ised speeds up to 300 feet a minute for 
1,500-pound lifts. 

These elevators are equipped with alter- 
nating-current magnet brakes in the same 
general way as the direct-current elevators. 
The brake on the worm shaft seemed to 
work perfectly. 

In addition to the electric brake, this 
car was equipped with a device preventing 
accident to the elevator should there be 
any phase changes on the line. This de- 
vice would prevent the operation of the 
car until the trouble was rectified. 

The push-button type of elevator has 
not, I believe, received the support from 
central-station companies that it should. 
This type of elevator is in an excellent 
state of development, and there is no 
doubt a wide field for its use in apart- 
ment buildings in outlying districts. 

This push-button elevator has been per- 
fected in connection with an alternating- 
current, multi-phase motor to such an ex- 
tent that it can be operated very satis- 
factorily, at least good enough for all 
ordinary purposes. : 

The hoisting part of the apparatus runs 
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very smoothly, and the controlling part 
of the mechanism is very fine indeed, it 
being practically impossible to have an 
accident on this type of machine through 
-any thoughtlessness on the part of the 
person operating it. 

Outside of New York, I am not aware 
that there are any automatic elevators to 
speak of, even in the largest cities in 
this country, while in Europe I am told 
they are quite common. 

Taking it altogether, the situation as 
regards the electric elevator is very flatter- 
ing indeed. The progress being made is 
very good and promises to continue. 

The experiments being conducted in 
connection with all types of electric ele- 
vators cover a large field, and a great 
deal of money is being spent and many 
able men are constantly designing new 
devices for the perfection of this class 
of elevator. 

The progress in the design of single- 
phase motors in connection, with direct- 
connected elevators has not been as satis- 
factory as with the multi-phase motor. 

We have one single-phase, direct-con- 
nected elevator on our lines in Chicago 
which was installed to replace an old 500- 
volt machine. The old apparatus was 
used ; the motor and controller only being 
changed. The operation of this elevator, 
while giving fairly good results to the 
apartment building, is hardly satisfactory 
to us, as the starting current is about five 
times the full-load current. When the 
line is well loaded the effect is not appre- 
ciable, but during times when the line is 
lightly loaded the effect on the lighting 
system is very noticeable. 

The motor in getting up to speed makes 
considerable noise, and even when run- 
ning at normal speed is more noisy than 
desirable. The company making it claim 
they will in a short time be able to place 
on the market a machine that will act 
more satisfactorily, but there is room for 
a considerable improvement before this 
outfit will approach the smoothness of 
operation of the multi-phase machine 
above mentioned. 

We hope to see many improvements in 
the design of alternating-current appara- 
tus, and, as stated in the first part of this 
paper, we should cooperate in encourag- 
ing the manufacturers in making appara- 
tus that will suit all conditions of service. 

Unless we are prepared to make con- 
siderable reductions in the price of cur- 
rent we must get this class of business 
by removing every possible waste, increas- 
ing the output of each machine and im- 
proving the operation of them by the ap- 
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plication of devices that can be operated 
electrically and automatically. 

While investigating the progress made 
in the manufacture of alternating-current 
elevators, the improvements in the electric 
traction elevator were brought to my 
notice, and I thought a word at this time, 
while somewhat outside of the scope of 
this paper, might not be amiss regarding 
high-speed electric elevators for office 
buildings. 

To-day in the larger cities the use of 
electric elevators has increased to a very 
large extent, so that owners and builders 


of high buildings seriously consider, and 


very often favorably, the installation of 
electric elevators instead of hydraulic. Not 
only the first cost is less, but the electric 
elevator has been perfected to such an ex- 
tent that the smoothness of operation com- 
pares favorably with all types of hydraulic 
elevators, not only for local but for express 
service either in dry-goods stores or office 
buildings. 

The traction elevator has practically 
solved the high speed, high lift, electric 
elevator problem, and while there will no 
doubt be many improvements in electric 
elevators in the future, still this type of 
elevator is bound to have a great influence 
in favor of central-station service in office 
buildings and stores in our large cities, 
owing to smoothness of running and econ- 
omy of operation. 

The traction elevator can be placed 
either on the roof of a building or in 
the basement, whichever is the most de- 
sirable and economical, taking up little 
space in either location. 

The main objection to the traction ele- 
vator to-day is that it is not quite as 
economical m the consumption of current 
as the drum type of elevator, owing to the 
very low motor speed and correspondingly 
large size of the motor. 

The present motor for this type of ele- 
vator has a speed of from sixty to 100 
revolutions per minute. 

To make a commercial piece of appara- 
tus of this speed, the efficiency of the 
motor is sacrificed to some extent. Neces- 


sarily the size of a motor of this speed 
is larger than of the standard commercial 
motor, and the shop and material costs are 
greater. 

Experiments are at present being made 
with high-speed motors for traction ele- 
vator work, and the prospects of obtain- 
ing satisfactory results look very bright. 
If this feat is accomplished it will further 
reduce the initial and operating cost of 
the traction elevator. 

The drum type of machine has been 
improved greatly in the past few years. 
The magnet control has had a wonderful 
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influence on the smooth running of ma- 
chines of this type. 

The electric brake has also been im- 
proved, and this type of brake is not only 
now applied to the worm shaft, but is 
also applied internally to the drum itself 
in such a way that it greatly increases the 
smoothness of the operation of this type of 
elevator in stopping, thus permitting the 
operation of drum types of elevators at 
high speed, and according to the manu- 
facturers up to 400 feet a minute. 

More strenuous missionary work among 
architects and owners of buildings about 
to be erected, with information of the 
proper sort in regard to electric elevators, 
would go a long way towards increasing 
the popularity of this type of machine. 

The elevator companies are in this posi- 
tion: they are able to build any type of 
machine, and it makes little difference to 
them whether or not the customer uses 
central-station service. It is up to the 
electric light companies to take hold of 
the situation in a methodical manner, ob- 
taining accurate information regarding 
the cost of operaton of different types of 
elevators. There have been many figures 
submitted regarding these costs, but I 
believe the subject will stand closer in- 
vestigation. 

With the advance in the design and 
manufacture of electric elevators, placing 
this machine on a high plane, it seems 
to me that enough evidence could be se- 
cured so that we would not be afraid to 
present the true costs of operation to our 
customers with great advantage to our- 
selves, 
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The Montreal Light, Heat and 
Power Company’s Soulanges 
Canal Power Station. 


The Montreal Light, Heat and Power 
Company has recently contracted with the 
Canadian Westinghouse Company, Lim- 
ited, for a large addition to their power 
equipment. The apparatus contracted for 
is for the new Soulanges Canal power sta- 
tion on the St. Lawrence river. The equip- 
ment consists of three 3,750-kilowatt re- 
volving-field alternating-current, two- 
bearing generators connected to water tur- 
bines. These generators are 7,200 alter- 
nations, 4,000 volts, three-phase, operating 
at 225 revolutions per minute. There are 
also two 150-kilowatt direct-current, 125- 
volt exciter units. Thirteen 2,500-kilowatt 
oil-insulated, water-cooled transformers 
are an important part of the equipment. 
Seven of these transformers will be used 
for raising the voltage at their generating 
station from 4,000 to 44,000 volts, and six 
of them will be used at the lowering end 
of the transmission line, stepping down the 
voltage from 44,000 to 12,000. 

The generators and exciters will be con- 
trolled by motor-operated rheostats and 
the complete switchboard apparatus, which 
the Canadian Westinghouse Company is 
furnishing for hoth the main and sub- 
stations, will involve the latest type of 
electrical control, representing the high- 
est development of switchboard apparatus. 
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Convention of the Illinois 
Electrical Association. 

The annual meeting of the Illinois Elec- 
trical Association was held at Springfield, 
Ill., September 19 and 20. The sessions 
were convened at the Leland Hotel, and 
over 100 superintendents and managers of 
electric light plants were in attendance. A 
number of exhibits of electrical apparatus 
were also made. 

Mayor Deveraux welcomed the visitors 
to Springfield. After the preliminary work 
a paper entitled “System of Accounting 
for a Moderate-Sized Plant,” was read by 
W. J. Achepohl, of Galesburg. Following 
the discussion of this paper the remainder 
of the morning was taken up by W. G. 


Austin, of Effingham, who presented a. 


paper entitled “Gas Engines.” This sub- 
ject was also thoroughly discussed. 

In the afternoon a paper by J. Robert 
Crouse, entitled “Profitable Commercial 
Cooperation,” was presented. Mr. Crouse 
was unable to be present, and the paper 
was read by one of his associates. A paper 
entitled “Electrical Meters” was read by 
Robert C. Lanphier, of Springfield. 

Following the reading of papers in the 
afternoon the members of the association 
boarded special cars and visited the plant 
of the Sangamo Electric Company. The 
watch factory at Springfield was also vis- 
ited, and the power-station of the Public 
Utilities Company inspected. Luncheon 
was served at Washington Park Casino, 
and in the evening the guests were enter- 
tained at a theatre party. 

The association concluded its convention 
on the afternoon of September 20. The 
following programme was presented for the 
dav: reports of insurance committee and 
other committees; general talk on points 
of interest in connection with station oper- 
ating, discussion to be opened by Charles 
Sharp, of Moline; paper by F. W. Willcox, 
Harrison, N. J., entitled “Present Status 
of the Incandescent Lamp.” 

In the afternoon the executive com- 
mittee went into executive session and the 
following officers were elected: 

President—J. N. C. Shumway, Taylor- 
ville. 4 

First vice-president—E. L. Brown, Elm- 
wood. 

Second vice-president—E. McDonald, 
Lincoln. 

Third vice-president—K. H. Gray, El 
Paso. 


Fourth vice-president—O. L. Hyatt, 


Chicago. 
Secretary—H. E. Chubbuck, La Salle. 
Treasurer—J. J. Frey, Hillsboro. 
Executive committee—Emil G. Schmidt, 
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Springfield; Charles Sharp, Moline; W. 
M. McKinley, Champaign; Frank J. 
Baker, Chicago; David Davis, Litchfield. 
The executive committee was authorized 
to select the place of the next meeting and 
to make all arrangements. 

After the business session in the after- 
noon the members of the association were 
the guests of the Illinois Traction System, 
and a trip was made over the company’s 
line, inspecting the power plant at River- 


ton. 


The Opening of the Camden- 
Atlantic City Line of the 
West Jersey & Seashore 
Railroad. 

The new West Jersey & Seashore Rail- 
road which has been electrified between 
Camden and Atlantic City, N. J., by 
the Pennsylvania Railroad, was opened 
for passenger traffic on Tuesday, Septem- 
ber 18. A full schedule of trains has 
been arranged, express trains leaving 
Camden and Atlantic City every hour on 
the hour, from 7 a. M. to 11 P. M. daily, 
making the run in ninety minutes. 

In the construction of its high-speed 
electric line from Camden to Atlantic 
City, the West Jersey & Seashore Rail- 
road Company has taken care to cover 
the third rail wherever the road comes 
into or crosses public property; as well 
as at other places where it is accessible to 
the public. 

The greater part of the sixty-five miles 
of double-track road runs through prop- 
erty owned by the West Jersey & Sca- 
shore. On both sides, the tracks are 
separated from the abutting property by 
stout fences. | 

Wherever the tracks cross a public 
street or road, the side fences turn in 
toward the track and across the tracks 
themselves, and meeting the fence is a 
“cattle guard.” | | 

The third rail never continues across 
a public highway, but stops five feet back 
of the property line. The current is 
carried under the highway by connecting 
wires. With contact shoes on all cars 
a train is able to maintain continual con- 
nection with the third rail at the cross- 


. Ings. 


Unusual precautions have been taken 
to protect the third rail at stations. In 


= front of the stations and for a consider- 


able distance beyond in both directions it 
is covered over the top by a board, and 
directly opposite the platforms there is 
an additional covering on the side. The 
“shoe” attached to the car goes under 
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the top covering to make contact with 
the charged rail. 

The third rail is protected on station 
sidings, for the sake of employés, just as 
it is in front of platforms. Along the 
“team tracks,” too, where freight is 
loaded and unloaded, the same measures 
have been taken. 

The third rail gives way to overhead 
trolley wherever the electric road par- 
allels public streets, as in Camden, the 
western terminus, Vineland, and Mill- 
ville. When the current comes from the 
trolley the contact shoes are not charged 
at all, as there is a switch in the car to 
disconnect them when the third rail ends. 

In Atlantic City, from the terminus to 
the point where the tracks go upon the 


elevated structure, the third rail is pro- 
tected all the way. Even up on the 
“filling,” the approach to the elevated 
structure, with high embankments on 
both sides, the wooden coverings are in- 
stalled. The crossings at Ohio avenue. 
Indiana avenue, Illinois avenue, Kentucky 
avenue and the rest are just as they would 
be if trolley wires furnished the current. 


Meeting of the Colorado Elec- 
tric Light, Power and Rail- 
way Association. 

The annual meeting of the Colorado 
Electric Light, Power and Railway Asso- 
ciation was held at Denver, Col., Sep- 
tember 20. The programme included the 
reading of papers entitled “Voltage Reg- 
ulation,” by Leonard Wilson; “The Use 
of Polyphase Motors in Outlying Dis- 
tricts,” by W. A. Carter; “Profitable Com- 
mercial Cooperation,” by J. Robert 
Crouse; “The Lighting of Small Stores,” 
by J. R. Cravath; “Watertight Lightning 
Arresters,” by A. M. Ballou; “Trans- 
former Testing and Line Records for 
Transformers,” by E. P. Dillon, and 
“Steam Turbines,” by C. C. Chapple. 

The members of the convention visited 
the power-house of the Denver City Tram- 
way Company as guests of the company, 
and also inspected the high-tension sub- 
stations of this company. The supply 
houses furnished a theatre party and 
other forms of entertainment, and a trip 
was made to the foot-hills of the Rocky 
Mountains. 


The secretary’s report showed the asso- 
ciation to be in a flourishing condition, 
with a largely increased membership. 
The convention was well attended. 

Officers were elected as follows: 

President, George B. Tripp. 

Vice-president, W. C. Matthews. 

Secretary and treasurer, J. F. Dostal, 
Denver, Col. 

Additional members of the executive 
committee: F. W. Frueauff, J. E. Beeler. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


What Degree of Accuracy Is Feasible 
and Necessary in Wiring 
Calculations ? 

Certain inconsistencies in wiring calcu- 
lations are pointed out by Albert Scheible, 
who questions why they should exist and 
suggests more consistent practice. Wir- 
ing tables give the size of wire to an aver- 
age exactness of 0.01 per cent, and he 
has found it the practice to use these 
figures to the last place, although the 
wire itself may vary one per cent in size 
and methods of computing length allow 
for a variation of two per cent. Another 
practice in the use of the resistance con- 
stant differs also, some using a constant 
as low as 10.35, and others eleven. Other 
figures met are 10.5, 10.8 and 10.6, Cer- 
tain authors adopt a constant not stating 
any conditions of temperature and purity 
of copper. Others use a rather large 
constant; for instance in dynamo design, 
and thus allow for a longer wire than 
that computed, not giving any reason why 
the wire should always be longer, and not 
shorter, than the calculated length. To 
avoid these discrepancies it is suggested 
that certain approximate dimensions, ac- 
curate to one-half per cent, be used, and 
the same method be done with respect to 
the resistance of these sizes of wire.— 
A bstracted from the Journal of the West- 
crn Society of Engineers (Chicago), 


August. 
í @ 
A Thermochemical Electric 
Generator. 


When sulphur dioxide water and bro- 
mine are brought together sulphuric acid 
amt hydrobromie acid are formed, with 
a liberation of energy. Under proper con- 
ditions this may appear as electrical 
energy, developing 0.63 volt per couple. 
The mixture of acids may then be heated 
and decomposed into the original con- 
stituents and used over again in the cell. 
This method of generating electricity has 
been patented in France by L. P. Basset. 
The cell consists of a hermetically sealed 
vesse] divided into a number of compart- 
ments by means of porous partitions, each 
compartment being again divided by a 
carbon wall. Sulphurous acid is circu- 
lated through half of these chambers, 
bromine water being passed through the 
alternate ones. The apparatus thus forms 


a series of electrolytic cells, the carbon- 
plates being the electrodes. To make the 
process continuous, the sulphurous acid 
and the bromine solutions are passed 
through the cell from reservoirs. After 
leaving the cell, the mixture is carried 
to a vaporizer, where the application of 
heat brings about the decomposition of 
the two acids. The sulphur dioxide passes 
off as a vapor, bromine passing away with 
the water of decomposition, the two chem- 
icals being then ready to be returned to 
their respective reservoirs.—T'ranslated 
and abstracted from La Revue Electrique 
(Paris), July 30. 


Coils of Bare Aluminum Wire. 

The suggestion ig made here that ad- 
vantage be taken of the fact that alumi- 
num rapidly becomes covered with an 
oxide which is a fair insulator. This 
makes possible the winding of coils of 
hare aluminum wire, the oxide providing 
sufficient insulation between adjacent 
turns. This may be done without any 
special precaution being taken when the 
pressure between adjacent lavers 1s not 
greater than one-half volt. In general, 
it is considerably Jess than this. For coils 
exposed to higher potentials, the com- 
pletely wound coil may be submerged in 
a chemical bath which produces an oxida- 
tion resulting in a coating of insulation 
sufficiently strong to resist 100 volts; but, 
in general, it is not necessary to have 
resource to this method, since the mois- 
ture contained in the air ig usually suf- 
cient. For large coils, where there may 
be large differences of potential, a hy- 
droscopic material may be interposed be- 
tween adjacent layers. Paper is excel- 
lent for this, and it is well to wet it as 
each layer is placed on. It then rapidly 
produces an insulating coating. If the 
coil be intended for alternating currents 
it is well to pass a direct current through 
it for about fifteen minutes, thus heating 
it to about 100 to 120 degrees centigrade. 
After such preparation the paper may be 
completely carbonized without producing 
a short circuit. In general, coils wound 
in this way give the same properties for 
the same dimensions as when insulated 
copper wire is employed, for the saving 
due to the absence of insulation will more 
than make up for the lower conductivity 


and therefore the larger cross-section of 
the aluminum wire.. For larger coils it 
may be advisable to employ square wire. 
Coils have been prepared in this way and 
have been submitted to various treatments 
without any breakdown in the insulation 
appearing. A table is submitted showing 
the dimensions of various coils wound 
with insulated copper and bare aluminum 
wire. The aluminum coil of the same 
dimensions and resistance is considerably 
lighter, yet contains about the same num- 
ber of turns. A similar comparison is 
made between the field coils of a 1,500- 
kilowatt generator. The coils have the 
same interior and exterior diameter and 
length. The same number of turns is 
obtained on each winding with approxi- 
mately the same length of wire. The re- 
sistance is also the same, but the weight 
of the aluminum coils is less than half 
that of the copper and the cost about 
seventy-five per cent as much.—T'rans- 
lated and abstracted from IIndustrie 
Electrique (Paris), August 25. 
< 
Planning the Construction of 
a Power Plant. 

The *location of the power plant and, 
in particular, the relation of this with 
respect to the water supply, fuel supply, 
storage and handling is considered at 
some length by A. E. Dixon. One im- 
portant feature frequently overlooked is 
the available labor supply. The attrac- 
tions which the neighborhood presents 
have a great deal to do with making the 
men contented with the locality. Where 
possible it is desirable to select a site which 
will attract men with families, and who 
can therefore be depended upon. With 
regard to water supply considerable lati- 
tude is allowable, owing to the possibility 
of piping from a distance. It is advisable 
to provide city connections when availa- 
ble in case of emergencies. An insuff- 
cient supply of water should be supple- 
mented by a cooling plant. Considering 
the fuel the cost should be reckoned as 
that at which the fuel is delivered to the 
boilers, including in this the cost of dis- 
posing of the ash. It is more important 
to be close to a supplv of fuel than to 
the ash dump. For large plants fuel 
storage has become absolutely necessary, 
and various systems which have been 
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adopted are described somewhat in de- 
tail. It has been found by Playfair and 
Meyer that the fuel value of stored coal 
may decrease about thirty-five per cent in 
a few years. It is well to provide steam 
at the storage yard for thawing out the 
coal-handling apparatus as well as the 
coal in the cars during the winter. Spon- 
taneous combustion not infrequently takes 
place in such storage yards, often going 
on for months before it is detected. When 
such fires occur generally the only method 
of extinguishing them is to move the coal. 
Various methods of handling coal and 
delivering it to the boilers are described. 
It is held that when conveyers are used 
the runs should be horizontal and verti- 
cal, and not inclined. Friction is fre- 
quently very large in these devices.—Ab- 
stracted from the Engineering Magazine 
(New York), September. 
< 

The Voltage Regulation of a Con- 

tinuous-Current Dynamo. 

Many methods have been proposed for 
predetermining the regulation of alter- 
nators. In this article H. M. Hobart de- 
velops a similar method for predicting the 
regulation of continuous-current dynamos. 
The method consists in analyzing the ef- 
fects which enter into the problem and 
deducing formule for their resulting ef- 
fect. The armature reaction at any time 
depends upon the brush position, and is 
usually expressed in ampere turns per 
pole piece. It is usually divided into two 
parts, the demagnetizing and the distort- 
ing components. 
be proportional to the brush lead expressed 
in commutator segments, to the current, 
and to the number of armature turns per 
segment; and inversely proportional to the 
number of conducting paths through the 
armature from positive to negative brushes. 
The influence of the distorting ampere 
turns is proportional to the number of 
commutator segments per pole, less those 
included in the double angle of lead, to 
the current flowing, and to the number of 
armature turns per segment; and inverse- 
ly to the number of paths through the ar- 
mature from positive to negative brushes. 
These deductions are expressed as equa- 
tions which may be applied to any machine 
if the data of the machine be given. The 
application to a 500-kilowatt dynamo is 
shown, the predetermined characteristics 
being compared with those found experi- 
mentally, The agreement is fairly satis- 
factory.—Abstracted from the Electrical 
Review (London), August 24. 
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A Korean Hydroelectric Trans- 

mission Plant. 

The Maraposa Commercial and Mining 
Company has operated, with considerable 
success, electrice plants in connection with 
its California mines, and its experiences 
there led to the adoption of the same 
method for certain mines in Korea in 
which the members of the company are 
interested. William M. Dean, who super- 
intended the installation of the hy- 
draulic and electric equipment, describes 
here the character of the plant and the 
difficulties under which it was built. The 
mines are situated about forty miles from 
the Yalu river, and had been operated by 
steam, the fuel being wood. The scarcity 
of this led to the adoption of water power. 
Much difficulty was encountered in se- 
curing satisfactory poles. Any wood ob- 
fainable was used, and the baseg of the 
poles were charred, other methods of pre- 
serving not being available. The trans- 
mission line is five miles long. The holes 
were dug by Korean labor, and the poles 
were erected by Chinamen. The iron 
work was done by Japanese. The equip- 
ment consists of a turbine operating under 
a 110-foot head, direct-connected to a 
500-kilowatt, 13,000-volt, rotating field, 
three-phase alternator. The pipe-line is 
325 feet long. Much of this equipment 
reached the site considerably the worse for 
wear, the transformers and other elec- 
trical apparatus being soaked with water 
and covered with ice. The plant was 
put into operation in October of last year, 
and has already effected a considerable 
saving in the cost of developing the mines. 
The conditions for operating a water- 
power electric plant in Korea are similar 
to those in northern California, except 
for the difficulty of getting competent 
operators.—A bslracted from the Journal 
of Electricity, Power and Gas (San Fran- 
cisco), September 8. 

< 
The Iron Arc. 

In this communication Professor W. G. 
Cady described some interesting work 
which has been done at his laboratory 
with the iron arc. While experimenting 
with the electric arc between iron elec- 
trodes, H. D. Arnold found that there 
was a certain critical potential difference 
at which an abrupt change took place in 
the conditions of the are. Subsequent 
investigation has shown that the effect 
is closely analogous to the hissing point 
of the carbon arc. If the iron arc be 
started with a large external resistance 
and maintained at such a length that the 
current is well below one ampere, it burns 
with little or no sound, and its appearance 
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in the neighborhood of the anode is verv 
diffuse and ill-defined. As the external 
resistance is gradually decreased, the po- 
tential difference falls and the current 
rises, until a certain critical value, de- 
pending upon the length of the are and 
the size of the electrodes, is reached. At 
this point a very small decrease in ex- 
terna] resistance suffices to cause a sud- 
den increase in current and drop in poten- 
tial difference, precisely as with the car- 
bon are. At the same time, the are con- 
tracts, a bright spot appears on the anode, 
and a characteristic hissing sound begins. 
A further increase in the current is ac- 
companied by a continued decrease in 
potential difference. The hissing stage 
hegins at a different potential difference 
from that in the case of the carbon are. 
If the experiment be carried out in the 
reverse order, starting with a large cur- 
rent, the discontinuity is encountered 
again, but not until the current has been 
diminished beyond the value that it had 
at the beginning of the hissing stage. 
With the arcs of six millimetres in length 
and more the current on the hissing stage 
can, with care, be decreased until it is 
smaller than the previous largest value 
on the quiet stage. Thus there are two 
possible values of potential difference for 
the same current and length of arc, one 
corresponding to the quiet and the other 
to the hissing stage. With the iron are 
there is no definite crater. Each elec- 
trode terminates in a viscous incandescent 
globule, apparently magnetie oxide of 
iron. When the are is hissing strongly 
the discharge seems to take place from a 
small area on the surface of this globule. 
A large increase in diameter of the elec- 
trodes is accompanied by only a small in- 
crease in the value of the critical current. 
This varies between 0.8 ampere and 1.5 
amperes, over a wide range of values of 
length of are and thickness of electrodes. 
With the arc burning on the quiet stage 
in the neighborhood of the hissing point, 
hissing can be precipitated by shortening 
the are. After the current has been in- 
creased somewhat beyond the hissing 
point the arc begins to rotate rapidly, pro- 
ducing a ring instead of a spot of light 
on the anode. This phenomenon is ac- 
companied by a high-pitched whistle 
which degenerates into a sputter and 
finally turns into a steady hiss as the 
current is further increased. At the be- 
ginning of the whistling stage the arc has 
a curious tendency to jump back into 
the quiet stage. It is possible that slight 
irregularities in the electromotive force 
supply may serve to precipitate the change 
from one stage to the other, even though 
the current be not that at which the 
change normally takes place.—A bstracted 
from Nature (London), August 30. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods ol lacecasind the Demand for Electric Service 


COSTS OF, AND RESULTS FROM SOLICITING 
AND ADVERTISING.! 


BY HOWARD K. MOHR. 


— e  ——— 


In compiling a report on this subject 
the endeavor has been to get away as far 
as possible from an expression of per- 
sonal opinion, and to ascertain the facts 
in connection with the cost and efficiency 
of soliciting and advertising as demon- 
` strated by the methods in vogue and results 
obtained by the member companies, the 
subject of rates being excluded. 

To this end thirty-one questions were 
framed, eighteen on soliciting and thir- 
teen on advertising, covering the subject 
broadly. These questions were printed up- 
on sheets for convenient reply and mailed 
to every company in the association. It 


was realized that certain questions, particu- | 


larly some of those on advertising, would 
not receive many answers, due to the fact 
that some of the companies are not adver- 
tising systematically; but it was the hope 
and expectation that more of the compan- 
ies would have given full and frank re- 
plies than has actually been the case. 

For convenience of reference the ques- 
tions submitted are herewith reprinted. 


SOLICITING. 


1. Gross revenue per year, of your company, 
for light and power for commercial 
business. exclusive of municipal busi- 
ness and merchandise sales. 

Average cost of soliciting for past three 
years, charging to this account all 
expenses for securing new business, 
except advertising. 

3. State number of contracts closed and 
16-candle-power equivalent, 1905, as 
compared with 1904, these figures to 
be exclusive of increase of installa- 
tion of old customers. 

4. Give number of solicitors employed at 
present and average number during 
the year 1905. State number whose 
work is wholly soliciting and the num- 
ber of solicitors who have mixed 
duties. 

5. What is the average salary of your solic- 
itors per year (not including heads of 
departments). 

6. State methods of payment of solicitors, 
whether salary or commission or 
both; and on what basis do you pay 
commission? If you have changed 
from one system to the other what has 
been the result? 

7. Do you allow premiums of any kind for 
successful work and on what basis? 

8. State the average number of contracts 
secured per solicitor per year. (This 
refers to solicitors only; do not in- 
clude heads of departments.) 

9. State the average amount of new busi- 

t Abstract of a paper read before the Association of 

Edison Illuminating Companies, Frontenac, Thousand 

Islands, N. Y.. September 4.5 and 6. 1006, 
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ness secured per year per solicitor in 
1§-candle-power equivalent. (This re- 
fers to business secured by solicitors 
only; do not include heads of depart- 
ments.) 

10. Into how many branches is your solicit- 
ing department divided? Name them, 
prescribing the duties or limitations 
of each branch. 

11. Do you allow commissions to architects, 
engineers, builders, wiring or motor 
contracts, and on what basis? If so, 
does it aid you in securing new busi- 
ness, and to what extent? 

12. Bo you divide your territory, giving a 
stated section to each solicitor, or do 
you permit each to extend his work 
in whichever direction he can secure 
contracts? 

13. Describe your follow-up 
checking solicitors’ work. 

14. How often do your solicitors meet for 
general conference, and how freely 
may they discuss existing conditions 
at such conferences? 

15. State how many inhabitants there are in 
your city for each solicitor employed. 
Answer this question by dividing your 
population by the total number of 
your employees who do the work of 
soliciting. 

16. What was your percentage during 1905, 
of business connected to business re- 
moved from your circuits? In other 
words, for every 100 16-candle-power 
equivalent connected to the system, 
how many 16-candle-power equivalent 
were lost? 

17. Do you employ women for soliciting in 
the residence district? If so, are they 
successful and why? 

18. What general or specific rules do you 
follow in the matter of making invest- 
ments for installation incident to get- 
ting new business? Please divide 
vour answer as follows, stating 
method in each case: 

a. Do you make free sign installations? 

b. Do you make free motor installations or 
do you make use of a loan proposi- 
tion? 

c. Would you make the investment necessary 
to change an elevator from hydraulic 
to electric? 

d. Do you do any wiring free of charge 
(residences or stores)? Do you supply 
first installation and free renewals of 


system for 


special lamps, such as the High Effi- | 


ciency and Nernst lamps? 

e. In shutting down isolated plants, do you 
aid in financing the electric installa- 
tion, and how? 


ADVERTISING. 


1. What did you spend on advertising dur- 
‘ing the past year, excluding the cost 
of your bulletin, if you publish one? 
2, State the cost of each subdivision of 
your advertising account, such as 
newspapers, follow-up advertising, 
street-car advertising, miscellaneous. 
3. State the total number of direct replies 
received to advertising for one year. 
4. State the number of contracts closed dur- 
ing the year 1905 by following up 
actual replies received. Exclude all 
contracts closed with parties whose 
names are on your mailing lists but 
who made no direct replies to adver- 
tising sent out. 
5. Using the number of contracts closed as 
per Question 4, state the 16-candle- 
power equivalent of this business and 


the estimated yearly value of the 
same, 

6. How do you check up the results of 
newspaper advertising? Do you look 
upon newspaper advertising for the 
central station as a measure of policy 
or as furnishing a direct return, or do 
you think it is partially one and par- 
tially the other? 

What in your opinion is the best method 
of advertising for the central station 
with a limited appropriation; in other 
words, if an appropriation of from 
$5,000 to $15,000 were made, would 
you spend it in newspaper, follow-up, 
or street-car advertising, and why? 

8. How much per capita of population in 
your territory did you spend on ad- 
vertising during 1905? (Include all 
advertising expenses. ) 

9. In a follow-up system, which do you 
consider the better policy—frequent 
communications of average workman- 
ship as to printing, designs, etc., or 
fewer communications of higher 
grade? How often each month or year 
would you circularize a given list? 

10. What did your bulletin cost you during 
the year 1905? 

11. How did you compile your mailing lists 
and what method do you pursue in 
keeping them up to date? 

12. Give whatever data you have showing 
the advertising value of electric signs. 

13. Send a copy of what you consider the 
most efficient advertisement you have 
ever issued, judged by actual replies 
or sales resulting from the same. 
Also a copy of the best newspaper ad- 
vertisement: the best mailing card; 
the best circular letter; the best book- 
let, judged by the same standard; 
with percentage of replies received to 
pieces mailed (if the latter is pos- 
sible). Also send a copy of your most 
effective bulletin cover. 


=l 


SOLICITING. 

Cost of Soliciting—Questions 1, 2, 4, 
5 and 15 deal directly with the cost of 
soliciting. They were framed with the 
thought that the answers would indicate 
a more or less definite method of deter- 
mining how much money should be spent 
in order to get business in proportion to 
the revenue of any one company or the 
population of the territory covered, etc. 

The gross revenue exclusive of munici- 
pal business was asked for, inasmuch as 
the latter is obtained, as a rule, without 
the aid of the soliciting department. An 
analysis of the replies obtained discloses 
the fact that the cost of soliciting for all 
companies approximates one per cent of 
the gross revenue. That figure seems to 
hold, with two exceptions, in all companies 
whose gross revenue is under $1,000,000 
per annum. 

The cost of soliciting for companies 
whose gross revenue falls between one mil- 
lion and two and one-half millions falls 
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below one per cent and then takes a 
jump to one and three-quarters per cent 
for the companies that have a gross rev- 
enue of three million dollars and over. 

If allowances are made therefore, for 
the element of difference in bookkeeping, 
the figure of one per cent of gross revenue 
exclusive of municipal business as applied 
to the expense of a business-getting depart- 
ment would seem to be the accepted an- 
nual cost among central stations. It may, 
or may not, however, be significant that 
as a company approaches the two-million- 
dollar class it seems to reduce its propor- 
tionate expenditure with a proportionate 
reduction in business-getting results as 
shown by the per cent increase in new 
business. When a company breaks into 
the three-million-dollar class, however, 
there appears to be a sudden awakening to 
the fact that liberal expenditure is re- 
quired if largely increased revenue is an 
object, and here we see the cost of 
the business-getting department almost 
doubled. 

Would these facts tend to prove that 
the cost of an efficient business-getting 
department should approximate two per 
cent rather than one per cent of the gross 
revenue per annum? If it has proven a 
wise expenditure for the three-million-dol- 
lar company, why not for the half-million- 
dollar company ? 

Questions 4 and 15 were asked with the 
idea that there might be some reasonable 
indication of how many solicitors would 
be required to cover a given field, worked 
out on the population basis. The result 
was unsatisfactory, the population per 
solicitor varying from 10,000 to 75,000. 
Twenty-five thousand of population per 
solicitor seems to be an average figure 
for the smaller companies, although we 
find one $500,000 company that employs 
no solicitor at all. In the larger cities 
there is a great divergence in these figures, 
although it should be noted that among 
the five largest cities the companies who 
show the greatest connected load per cap- 
ita have the smallest number of people 
per solicitor, showing that it pays to cover 
your field thoroughly. 

There appears to be considerable unan- 
imity among the member companies as to 
the proper average salary of a solicitor, 
the figure of $900 per annum being that 
which appears most frequently. The busi- 
ness of selling electricity requires expert 
salesmanship. It frequently requires a 
certain technical knowledge. The public 
as a whole knows little about electrical 
terms or costs. They can be interested 
and finally convinced only by salesmen 
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who understand their subject fully and 
talk of it enthusiastically; above all, they 
resent the sending of a boy to do a man’s 
work. 

Can you get any more than an average 
man for an average salary of $75 per 
month? You certainly can not-get an 
expert salesman! 

Straight salary without premiums is 
the almost universal method of paying a 
solicitor, but it is safe to say that the 
majority of central station managers 
would like to be convinced of the efficacy 
of a commission in increasing a solicitor’s 
initiative. 

The average solicitor working for a 
stated salary is prone to fix a certain num- 
ber of contracts closed monthly as a stand- 
ard. If he approximates that standard he 
is content, or nearly so. Would not a com- 
mission in addition to his salary (based on 
lamp equivalent contracted for and con- 
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nected) on all lamps over a certain de- 
termined number per month provide the 
necessary fillip to his jaded soliciting con- 
sclousness ? 

Three companies who answered this 
question pursue a combination salary and 
commission method of paying solicitors. 
One answer is as follows: 

“Each solicitor is allotted a certain num- 
ber of sixteen candle-power equivalent to 
obtain each year, and a commission is paid 
on all above eighty per cent of this amount 
on a basis of fifty cents for each customer 
obtained and one cent per each sixteen 
candle-power equivalent. About eighteen 
months ago we changed to the above basis 
with good results; the majority of the so- 
licitors obtaining considerably more busi- 
ness since that time. This year we have 
changed from the vearly basis of paying 
commission to the monthly basis, with the 
result that a solicitor who before did not 
obtain a commission is now receiving a 
commission every month.” 

It would be exceedingly interesting and 
instructive if the representatives of those 
three companies would give us the benefit 
of their experience in this matter, with a 
little further information as to the details 
involved. 

Methods of Handling the Solicitor— 
Questions 6, 7, 10, 12 and 14 were asked 
for the purpose of bringing out the various 
methods of handling the solicitor and de- 
veloping his capabilities and resources. 
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The answers to Questions 10 and 12 
brought out nothing that is new. The 
smaller companies who do not employ 
more than five to eight salesmen do not 
subdivide the work of the soliciting de- 
partment. The general rule seems to he 
to allow them to get business of any nature 
when and how they can. As the companies 
develop, however, there is a tendency—a 
necessity is probably a better word—to 
break up the soliciting department into 
distinet branches. This phase reaches its 
highest development in the business-get- 
ting organization of the largest five or 
six companies, and here we find that tend- 
ency towards specializing which is present 
to a large degree in almost all manufac- 
turing operations of magnitude. 

A composite organization of the solicit- 
ing department of the large companies 
would be approximately as follows: 


(Solicitors for gen- 
¿eral illumination 
; and power up to 
(ten horse-power. 


Contract Agent +2- Flectric Sign Department 
2—Exhibition Department 


\ Isolated plants, 


1— Power Department ce construction, 


Refrigeration, ete. 


The popular method of keeping track 
of the solicitor’s work is through the me- 
dium of the daily report, either directly 
to the contract agent or, in some cases, 
to the district manager—some of the com- 
panies have the solicitors make daily writ- 
ten reports of visits made, including date 
and result of each visit. These reports 
are forwarded daily to a record clerk at 
the main office for file and follow up. 

Probably the newest feature of the busi- 
ness-getting department of a central sta- 
tion is the monthly solicitors’ meeting 
held by a few of the companies. These 
meetings are not unlike training schools. 
They are presided over by the contract 
agent, and papers are prepared in advance 
and read each month by the engineers, 
district managers, and other employees. 
These papers are on a variety of subjects 
germane to the business-getting depart- 
ment and perforce of interest to the solici- 
tor. After the papers are read a general 
discussion follows, in which all employees 
present are expected to take part. These 
meetings are in effect miniature Edison 
conventions, and should at least tend to 
increase the efficiency of a solicitor. 

The Results of Soliciting—How may 
we properly gauge the results of soliciting 
—the efficiency of a soliciting department 
and the individual solicitor? Questions 
Nos. 3, 8 and 9 were intended to bring 
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out answers which would throw some light 
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upon this subject. The result has been 
bewildering. 

There are those who will at once say it 
is impossible to judge a solicitor’s work in 
New York by comparing it with the work 
of a solicitor in a town of 50,000 inhabi- 
tants, and that the temperament and re- 
quirements of people living in different 
sections of the country vary so greatly 
that a comparison such as this would be 
worthless. 

The question is debatable. 

If allowances are made for varying con- 
ditions it may be possible to agree upon 
some middle ground, some approximate 
standard. It does not seem reasonable that 
such a great variation should exist be- 
tween companies operating in cities of ap- 
proximately the same class, as is shown 
by the answers received to the above ques- 
tions. 

If we except the solicitor who is engaged 
upon special work, isolated plant investi- 
gation and follow-up, for example, is it 
possible to agree upon a reasonable number 
of contracts which the general solicitor 
may be expected to secure in a year’s time? 

The average number of contracts se- 
cured per solicitor for different member 
companies in all sections varied from 110 
to 494 per annum, but that fact does not 
prove that comparison is impossible, for 
the above-mentioned averages applied to 
two cities of the same class! 

The average number of contracts se- 
cured per solicitor per year for all com- 
panies who replied to this question was 
240. This is not an average of an average, 
but is the total number of contracts for 
all companies divided by the total number 
of solicitors. 

The smaller companies averaged up to 
this figure very well; in fact, the majority 
of them ran-above it. It would therefore 
seem that a company located in a city 
of the first class without competition 
should find food for reflection, if its fig- 
ures fall below the average mentioned. 

The average number of contracts se- 
cured per solicitor may be affected by the 
fact that one company will have a greater 
number of solicitors in proportion to the 
number of prospects than another, and 
there are, no doubt, other qualifying cir- 
cumstances, but this data may be an enter- 
ing wedge, or may at least suggest other 
methods of arriving at some conclusion 
in this matter. 

One of the member companies during 
the vear 1905 secured 20,000 new con- 
tracts (averaging 494 per solicitor) ; this 
same company used the combination salary 
aud commission method of paying solici- 
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tors. Is there any significance in this 
fact, or is there some other explanation for 
these truly remarkable figures? 

A yearly compilation of figures bearing 
upon soliciting results, with the sincere 
cooperation of the member companies, 
should prove of practical value to the cen- 
tral station manager. 

Proportion of lamps disconnected to 
lamps connected each year may not have 
any direct bearing on the cost and results 
of soliciting except as an index of the 
character of the business secured, but, on 
the basis of “a penny saved is a penny 
earned,” it is important. | 

Fifty-six lamps lost to 100 gained ap- 
peared to be the highest figure in the 
answers received to Question 16, varying 
from that number to 20 lost to 100 gained 
as a minimum. An analysis of the an- 
swers received would seem to show 43 
lamps lost to 100 gained as an average, 
with 40 to 100 as a figure to be striven 
for. 

WARRANTABLE INVESTMENT TO SECURE 
| NEW BUSINESS. 

It would be entirely impossible to do 
justice to this subject within the confines 
of a report. There is perhaps a greater 
divergence of opinion and treatment of 
this matter among central station man- 
agers than any other problem which they 
have to face. And nowadays the condition 
is met almost dailv of losing business or 
gaining it by either making investment 
or refusing to do so. 

The policy of making free sign instal- 
lations seems to be generally accepted 
as good practice. Free signs have proven 
hig money earners wherever tried and 
there seems to be no difference of opinion 
on this point. A number of the member 
companies, however, in the face of these 
results, do not as yet take advantage of 
this opportunity for advertisement and 
increased income. 

A reasonable method of making free 
sign installations, in use by one of the 
member companies, is as follows: 

Term contract of two or three vears, 
with monthly guarantee (depending upon 
number of lamps and cost of sign) the 
sign and wiring remaining the property 
of the company. 

Very few of the companies make free 
motor installations. One company sells 
the motors at cost; another makes a free 
trial loan of thirty or sixtv days, motor 
to be paid for at end of that time if sat- 
isfactorv; a third rents motors “on occa- 
sion at so much per month.” ‘There is 
apparently no well-tried-out method. 

None of the companies makes the invest- 
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ment necessary to change an elevator from 
steam hydraulic to electric hydraulic. 

The matter of free wiring is handled 
in a variety of wavs. Many companies do 
no free wiring of any description; some ' 
do free wiring for outside arc lamps only; 
others do free wiring for incandescent 
window lighting, and when policy demands 
it in order to retain old business. One 
company does free wiring if the pros- 
pective customer is of the long-burning 
variety; in practically all cases this same 
company pays for the wiring in free cur- 
rent. For example, if a man makes an 
expenditure of $100 in wiring, the com- 
pany allows him to use $100 worth of cur- 
rent at regular rates without charge. 

In shutting down isolated plants and 
substituting central station service, the 
larger companies furnish the bulk of ex- 
perience. There is a disposition to aid in 
financing this change by the purchase of 
the steam machinery at second-hand valu- 
ation. Where the size of the prospective 
business demands it, the old plant is pur- 
chased at a high valuation, the company 
so doing taking a chance of losing a little 
on re-sale; necessary wiring 18 sometimes 
done free of charge, where it is necessary 
in order to connect the business to the 
company’s circuits. There is no fixed rule 
apparently in handling such cases; each 
company does what it has to in order to 
secure the business, the amount of invest- 
ment by the company depending upon the 
shrewdness or demands of the prospect. 

It ought to be possible by discussion and 
free exchange of experience to determine 
what is legitimate and what is illegitimate 
investment in order to secure new business, 
and also to agree upon a more or less cer- 
tain method of handling the individual 
cases arising where investment is neces- 
sary. 

ADVERTISING. 

Starting with the premise that adver- 
tising is not only a good thing but also 
an essential adjunct to the business-getting 
department of a central station, how may 
we determine the proper expenditure and 
the reasonable results to be expected there- 
from ? 

There is such a paucity of reliable in- 
formation upon this subject, ‘as evinced 
bv the incomplete replies received to the 
questions asked, that it is extremely diffi- 
cult to arrive at any definite conclusions. 
Only four member companies turned in a 
complete set of answers; quite a number 
of the companies answered in part; some 
kept no records, and others did no adver- 
tising at all. 

Questions 1, 2, 8 and 10 of the adver- 
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tising section are concerned directly with 
the cost of advertising, with a view of 
determining the amount of an appropri- 
ation in comparison with the gross rev- 
enue’ of any one company. 

Advertising costs of the member com- 
panies varied from one-quarter of one per 
cent to two and one-half per cent of the 
gross revenue, the average figure being one 
and one-quarter per cent. One of the small- 
est companies furnished the highest figure 
of two and one-half per cent and the aver- 
age expenditure of the larger companies 
was close to one and three-quarters per cent 
of the gross. It would seem therefore that 
the companies who do advertising in the 
most systematic manner are very closely 
approximating the figure of two per cent 
of the gross revenue mentioned some time 
ago. 

A central station about to start a system- 
atie advertising campaign and not know- 
ing how much to appropriate for the pur- 
pose might determine on two per cent of 
the gross revenue as a very good figure, 
judging from the experience of the other 
member companies, but to state that two 
per cent is the proper amount for all com- 
panies might be misleading and contrary 
to fact. One of the best-known men in 
the advertising world covered the question 
of advertising appropriation as follows: 

“How much can be judiciously spent for 
advertising depends largely on the possi- 
bilities of the business. If the field is 
such that the business can be increased 
indefinitely, the amount of money that 
can he judiciously paid for advertising is 
only limited by the ability to pay. Where 
the field is limited and only a certain 
amount of business can be developed any 
way, the advertising appropriation should 
be governed agcordingly.” 

Having obtained an appropriation for 
advertising, how may the money be spent 
to the best advantage ? 

Questions 6, 7, 9, 11 and 12 were 
framed to bring out the experience and 
judgment of the various member compan- 
les upon this subject. An analysis of the 
answers received shows a considerable 
unanimity in thought regarding the most 
efficient method of expenditure, and a 
composite opinion upon the handling of 
a given appropriation would be approxi- 
nately as follows: 

Spend three-fifths of appropriation up- 
on a follow-up campaign of direct mail 
advertising. 

Spend one-fifth of appropriation up- 
on newspaper advertising and street-car 
advertising. 


AG ata 
l Gross revenue, as per Question 1. soliciting section, 
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Spend one-fifth of appropriation up- 
on miscellaneous advertising, including 
bulletin, stuffers for bills, etc. 

There is a distinct feeling that a series 
of novelty mailing cards, fac-simile type- 
written letters, booklets, ete., judiciously 
interspersed and mailed to carefully com- 
piled lists, is far and away the most effi- 
cient and resultful kind of advertising for 
the central station. There are several rea- 
sons for this, one of them being the nature 
of the commodity we have to sell and its 
necessary appeal to distinct classes. 

Power users are a distinct class; so are 
users of electric signs; so are users of elec- 
tric light, although in less degree; the 
percentage of people also who can not 
afford to wire their dwellings for electricity 
is considerable. 

It follows, therefore, that the large per- 
centage of waste circulation inevitable in 
newspaper advertising reaches its maxi- 
mum in the case of the central station. 
Added to this is the difficulty of telling 
the electrical story properly and fully in 
the advertising columns of the newspapers 
without utilizing more space, at greater ex- 
pense, than would be commensurate with 
results obtained. . 

The function of newspaper advertising 
for the central station appears to be three- 
fold, namely, educational, supplementary, 
and as a measure of policy. As an educa- 
tional factor, in letting the public at large 
know what you are doing—creating an 
interest and, if possible, a pride in vour 
organization as a municipal institution— 
it is valuable; in supplementing and em- 
phasizing your follow-up campaign it has 
its uses; from the standpoint of “good 
policv” it may mean a whole lot or noth- 
ing. 

The money spent upon the bulletin 
seems to meet universal approval—the re- 
sults from an educational standpoint are 
invaluable, and the uses which it may 
be made to serve are only partially real- 
ized. Stuffers of varied description, ac- 
companyving the bills, and even printed 
matter upon the bills themselves, bearing 
upon matters electrical, unquestionably 
serve a good purpose. 

Nothing is more important than the 
proper conpilation of a mailing list, and 
it is one of the most difficult problems the 
advertising man is obliged to face. The 
favorite and apparently the best method 
of making up this list is to have the solic- 
itors thoroughly canvass their districts 
and send in the names of the most likely 
prospects contained therein. The valne of 
such a list, however, depends entirely upon 
the sincerity of the solicitor, and the thor- 
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oughness with which he goes about his 
work. 

In addition to the names furnished by | 
the solicitors, the list should be filled out 
with names obtained from such publica- 
tions as the Stationary Iungineers’ Direct- 
ory, the Blue Book, and city directory. It 
should also contain the names of archi- 
tects and builders and engineers and the 
names of prominent men in the munici- 
pality. 

The data regarding the value of electric 
signs erected by the central stations for 
their own advertising purposes are not 
sufficiently specific to be of value. 


ADVERTISING RESULTS. 

If advertising is worth anything it 
should certainly be worth while to keep 
a record of the traceable results; and yet 
only three companies kept records of re- 
plies received to advertisements and con- 
tracts closed as a result therefrom. There 
are, of course, indirect results and bene- 
fits from advertising which it is impos- 
sible to measure, but. the direct reply to an 
advertisement, with its attendant follow-up 
by a solicitor and the eventual signing of 
a contract, should certainly be a matter 
of record. 

The simplest kind of a card index would 
fulfill every requirement for reference, and 
an office boy would have sufficient ability 
to take care of it. 

Executive officers are apt to demand 
tangible results for moneys spent upon 
physical betterments or for an increase in 
the salary list, and there is no good reason 
why they should not demand the same 
thing from an advertising department, 
which is spending several per cent of the 
company’s gross revenue each vear. 

If all of the companies kept such rec- 
ords, it would be possible to judge of the 
relative efficiency of the advertising issued, 
and possibly to determine upon an average 
cost per inquiry as well as a maximum 
cost, which latter figure, if exceeded, would 
be sufficient warrant for an organization 
to either change its advertising policy or 
seek reasons for the excessive expense. 

So few companies kept track of adver- 
tising results that it serves no very good 
purpose to review the figures; as a matter 
of record, however, costs per inquiry re- 
ceived (considering follow-up costs onlv) 
varied from $? to $25, and in return for 
expenditures during 1905, varying from 
$6,500 to $27,000, the estimated yearlv 
value of contracts obtained as a direct 
result of “follow-up” advertising varied 
from three-fourths of the investment to 
seven times the investment, proportionate 
results sufficiently wide apart to be worthy 
of comment. 3 

The percentage of contracts eventually 
closed as a result of replies received to 
advertising compared to the total number 
of replies received varied from eight per 
cent, the lowest figure, to thirteen per cent, 
the highest, which figures may have some 
hearing upon the efficiency of the respec- 
tive soliciting departments. 
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An Interesting Emergency 
Application of Elec- 
tricity. 

Every once in a while the utility of 
electricity is demonstrated in some way 
which, while appearing very simple after 
the application has been made, in its 
originality called for a good deal of in- 
genuity and achieved results which were 
not possible by any other means. There 
has just come to our notice an interest- 
ing application of electricity which dem- 
onstrates once again the emergency utility 
of this form of energy. At the Philadel- 
phia Mint a well is being bored which 
has reached a depth of some 540 feet. 
A few weeks ago one side of the jar rein 


ELECTROMAGNET AND BROKEN TOOL. 


of the drill, eighteen inches long and 
weighing nineteen pounds, broke off and 
wedged cross-ways in the hole at the bot- 
tom. The contractor doing the work 
fished for ten days trying to recover the 
broken piece without result, as he was 
unable to get hold of it, the bore being 
through rock. He had about decided to 
abandon the well when Peter E. Apgar, 
chief electrician of the mint, volunteered 
to get out the broken piece. Mr. Apgar 
took a piece of steel shaft, three inches 
in diameter, placed on one end a spool, 


seven inches by nine and one-half inches, 


wound with No. 18 cotton magnet wire, 
covered this with a copper sheathing, and 


attached to it a piece of No. 14 braided 
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Okonite wire. The splice from the mag- 
net to the wire was covered with a piece 
of lead pipe and filled with paraffine to 
make it watertight. The electromagnet 
thus constructed was lowered to the bot- 
tom with the current off. Current was 
turned on, 220 volts, one and one-quarter 
amperes. The electromagnet was then 
drawn up, bringing with it the broken 
tool and all the metal particles that were 
in the well from the boring. The water 
pressure in the bore was 250 pounds; the 
temperature of the water, fifty-six degrees, 
and the depth of the well, 540 feet. Mr. 
Apgar was highly pleased by the service- 
ability of this rubber-covered wire under 
these severe conditions. The accompany- 
ing illustration shows the electromagnet 
with the broken bar after it had been 
withdrawn from the bore. 
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The Electrical Trades Expo- 
sition Company. 

The annual mecting of the stockholders 
of the Electrical Trades Exposition Com- 
pany was held in Chicago, IH., on Tuesday, 
September 11, for the purpose of electing 
directors for the ensuing year. The fol- 
lowing directors were elected: Samuel 
Insull, Charles E. Gregory, G. H. Atkin, 
Stewart Spalding, Ellsworth B. Over- 
shiner, George B. Foster, T. P. Gaylord, 
Homer E. Niesz, H. B. McMeal, W. W. 
Low and J. P. Cracraft. 

At a meeting of the board of directors 
immediately following the stockholders’ 
meeting the present officers were reelected 
as follows: 

President, Samuel Insull. 

Vice-presidents, Ellsworth 
shiner and Charles E. Gregory. 

Treasurer, John J. Abbott. 

Secretary, Stewart Spalding. 

Managing Director Homer E. Niesz re- 
ports over eighty per cent of the floor 
space in the main exhibit hall of the Coli- 
seum building already contracted for, for 
the second annual electrical show, to be 
held January 14-26, 1907. 
< 

Staff Additions for Sander- 

son & Porter. 

Sanderson & Porter, engineers and con- 
tractors, New York city, announce that 
Richard S. Buck, consulting engineer of 


B. Over- 


‘the department of bridges, New York 


city, has been admitted as a member of 
the firm. The partners in the firm of 
Sanderson & Porter are now Edwin N. 
Sanderson, H. Hobart Porter, Francis 
Blossom, Richmond Talbot and Richard 
NS. Buck. 

The firm covers in its operations all 
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lines of civil, mechanical and electrical 
engineering, and has designed, constructed 
and operated steam and hydroelectric 
power plants, railways and lighting prop- 
erties in various parts of the country. 
Included in its engineering and con- 
struction work, now under way, are 50,- 
000 horse-power of hydroelectric work in 
two developments on the Pacific coast; 
the power-house equipment and trans- 
mission system of the McCall Ferry Power 
Company on the Susquehanna river; ex- 
tensive additions to the New Orleans 
street railway and lighting properties, and 
to those of the Mahoning & Shenango 
Valley Railway and Light Company, of 
Youngstown, Ohio, and Newcastle, Pa. 
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Illumination Tests. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 


In your recent issue of the ELECTRICAL 
Review I note that you reprint a state- 
ment of a test at Bamberger’s depart- 
ment store, Newark, N. J., in which a 
Moore tube, some Nernst and some in- 
candescent lamps are compared. 

A cursory examination of the illus- 
trations and data accompanying this 
article would indicate to any one having 
knowledge of the art of illumination that 
neither the Nernst nor the incandescent 
lamps were installed in accordance with 
good illuminating engineering practice. 
For instance, six-glower Nernst lamps 
were used placed eight feet six inches 
from the floor, with a partition in the 
room nine feet from the floor, so that no 
benefit could be derived from the units 
placed in one of the rooms in the oppo- 
site room or space. Six-glower lamps 
should never be used where the ceiling 
is less than twelve feet. 

In conclusion, a test or a comparative 
statement of illuminants is of value only 
when all the illuminants compared are 
installed in a proper manner to accom- 
plish the desired results. 

Max Harris. 

Pittsburg, Pa., September 24. 
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The Association of Edison 
Hluminating Companies. 
At the convention of the Association 

of Edison Illuminating Companies, held 

on September 4, 5 and 6 at the Hotel 

Frontenac, Thousand Islands, N. Y., the 

following officers were elected: president, 

Alex Dow, Detroit, Mich.; vice-president, 

Thomas O’Dea, Erie, Pa. ; treasurer, Louis 

A. Ferguson, Chicago, II].; secretary, Ern- 

est H. Davis, Williamsport, Pa. 
Executive committee—Alex Dow, De- 

troit; Joseph B. McCall, Philadelphia; 

Samuel Insull, Chicago; J. W. Lieb, JT., 

New York city; Charles L. Edgar, Boston; 

Thomas E. Murray, New York city; L. A. 

Ferguson, ex officio, Chicago: E. H. Davis, 


ev officio, Williamsport. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The Balanced-Draft Gas-Pro- 
ducer Furnace. 

The accompanying illustrations show 
the application of the balanced-draft 
gas-producer furnace to steam boilers. 
Fig. 1 shows the balanced-draft gas pro- 
ducer furnace as applied to a water-tube 
boiler with a Dutch oven extended fur- 
nace. Fig. 2 shows a front view and cross- 
section of the furnace. 


stallations made to date, with about the 
same average increase in capacity. The 
capacity increase has amounted in excep- 
tional instances to over 100 per cent. The 
“balanced draft” automatically maintains 
in the furnace a pressure equal to the 
surrounding atmosphere and limits the 
air introduced to the quantity required 
to effect perfect combustion through the 
entire range of demands upon the boiler. 


suction of the chimney in exact proportion 
to the speed of a specially designed fan 
blower which supplies air to the ash pit. 
The speed of the fan is governed by varia- 
tions in the boiler pressure. The rate 
of feed of the fuel is also controlled by 
the variations in the boiler pressure, so 
that a constant ratio of air to coal is main- 
tained for all rates of combustion. The 
attained result is that twelve pounds of 


Fig, 1.—SEcTIONAL VIEW OF BALANCED-DRAFT GA8S-PRODUCER FURNACE SYSTEM. 


The term, “balanced-draft gas-pro- 
ducer furnace,” is an attempt to express 
in words the combination of certain me- 
chanical apparatus which accomplishes 
the scientific, correct and commercially 
perfect combustion of fuel under boilers 
or in any furnace. At a recent meeting 
of the Brooklyn (N. Y.) Engineers’ 
Club, Embury McLean, of the Engineer 
Company, 111 Broadway, New York city, 
stated that the resulting economies aver- 
age about twenty-five per cent in the in- 


The “gas producer” part of the system 
is a mechanical method of feeding the coal 
into the furnace in such a manner that 
the heat of the furnace liberates the moist- 
ure and volatile matter, which combines 
with the requisite quantity of air, which 
has been heated to the temperature of 
combustion essentially as in a producer- 
gas furnace. The carbon is then con- 
sumed while passing down the inclined 
grates. 


The draft is balanced by throttling the 


air, combining with one pound of coal, 
produce maximum, efficiency, maximum 
economy and reduce to a minimum the 
liability of injury to the furnace and 
boilers. 

It will be observed in the illustrations 
that the conveyer worm acts as a conveyer, 
as such is generally understood, for about 
one-third of its length. The pitch of the 
worm of the conveyer changes just back 
of the front of the furnace wall from 
an angle in which the conveving principle 
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predominates to an angle in which the lift- 
ing principle predominates. 

The coal is forced from the hopper 
through the entrance tube and into the 
U-shaped trough, from which it is lifted 
to the surface of the fire and 
allowed to roll gradually by 
gravity down the surfaces of 
the inclined grates, the proper 
inclination of which to effect 
the required result has been 
accurately determined.. The 
variations in the pitch of the 
conveyer worm, in order to 
provide an absolutely even 
distribution: of the coal from 
the front to the rear of. the 
furnace, have also been aceu- 
rately determined. 

In operation the fuel as- 
sumes an uneven surface 
from front to rear of the fur- 
nace and has a motion similar 
to that of waves on the sur- 
face of a body of water, each 
wave corresponding to a cycle 
of the conveyer worm. This 
movement has been found to 
be advantageous, assisting in 
loosening up the fuel and 
freeing the volatile gases, ac- 
centuating the producer-gas 


furnace effect. 
ao- 


The Improved “Dow” 
Adjuster. 

The Marshall Electric 
Manufacturing Company, 
Boston, Mass., has put on the 
market an improved form of 
the “Dow” adjuster, an illus- 
tration of which is shown 
herewith. This device is usec 
for raising or lowering an incandescent 
lamp suspended from a cord. The device 
works like a curtain fixture, and the cords 
are rolled entirely out of sight. 

The adjuster consists of a metal shell 
or barrel, inside of which is a long coiled 


* Dow ” ADJUSTER. 


Hat piano wire spring. To this barrel is 
fastened an eve, around which the cord 
is wound, and on the end of this barrel 
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are two pawls which engage the spindle 
fastened to the shell. When the adjuster 
is quickly released, it will go up until 
stopped by the hand. At the same time 
it can be pulled down to any desired posi- 


g } 
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Front View oF BALANCE-DRAFT GaAs-PRODUCER 


FURNACE SYSTEM. 


tion, at which point it will remain until 
further adjusted. 

Large stocks of these adjusters are now 
in the hands of the branch offices of the 
company—227 Fulton street, New York 
city; 169 Adams street, Chicago, Ill., as 
well as the Boston works. 


New Electrical Engineering 
‘ Company. 


The Connally-McIlheran Electrical En- 
gineering Company has been incorporated 
at Chattanooga, Tenn., with a capital 
stock of $10,000. The engineers identi- 
fied with this company are as follows: 
W. B. Connally, formerly electrical engi- 
neer with the Wellman-Seaver-Morgan 
Company; W. C. MclIlheran, formerly 
electrical engineer for the Decatur Car 
Wheel and Manufacturing Company; W. 
C. McAfee. electrical engineer, Atlanta 


Stee] Hoop Company, and H. A. Clark, 


electrical engineer, United States Cast 
Iron Pipe and Foundry Company, 
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Sturgess Water-Wheel 
Governors. 

The accompanying illustrations show 
two forms of Sturgess water-wheel govern- 
ors made by the Sturgess Engineering 
Department of the Ludlow Valve Manu- 
facturing Company, Troy, N. Y. Fig. 1 
shows the type “M” governor, producing 
a rotary motion at the terminal shaft. 
This is the standard machine for turbines 
having gates operated by a rotary shaft. 
It consists of a shaft-type centrifugal 
governor at the top, controlling, by means 
of a long vertical lever, the valve attached 
to the side of the cylinder. This admits 
pressure into the cylinder, the piston of 
which rotates the gate shaft by means 
of a concealed steel rack and pinion. This 


Fic. 1.—SturGEss Tyre “M” WatEerR-WHEEL 
GOVERNOR. 


rack has a substantial guide, ensuring its 
alignment and a proper meshing of the 
teeth, avoiding the use of a piston rod 
and gland. 

The compensator for preventing racing 
is simple in design, correct in principle, 
and causes the governor to make definite 
movements exactly proportionate to the 
change of load. 

The centrifugal governor is of the 
standard shaft type, having a high power- 
factor to enable it to absolutely control 
the valve. 

In the two smaller sizes the admission 
to the cylinder is controlled hv a hardened- 
steel piston valve operated directly from 
the governor lever, the valve being set 
in a valve chamber bolted to the side of 
the evlinder. 

In the three larger sizes, four poppet 
valves are employed to give admission and 


September 29, 1906 


exhaust. The poppet valves are operated 
by a small hydraulic cylinder controlled 
bv the pilot valve and centrifugal govern- 
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downward movement of the piston. All 
valves open against the pressure. 


These governors will completely open 
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Fic. 2.—ARRANGEMENT OF Parts, STURGESS TYPE “M” WATER-WHEEL GOVERNOR. 


or, the piston of the cylinder being con- 
nected to an arm on a rock shaft carried 


Fie. 3.—Stur@ess TYPE “L” WATER-WHEEL 
GOVERNOR. 


in hearings. The two upper valves are 
pressure and exhaust valves controlling 
the upward movement of the main piston. 
The two lower valves similarly control the 


or shut the gate in one and one-half 
seconds. Under gradual changes of load 
they will maintain the speed within three- 
quarters of one per cent of normal. Under 
sudden changes of load they will promptly 
move the gate to the new position required 
by the changed load, the movement com- 
mencing before the speed has exceeded 
three-quarters of one per cent from 


. normal. 


Fig. 2 is a diagrammatic representation 
of the type “M” governor, showing the 
relationship of the various parts. 

Fig. 3 shows the type “L” governor with 
rock shaft for producing an oscillatory 
motion of seventy-five degrees at the 
terminal shaft. The type “L” governors 
are similar to type “M” in all respects, 
except that in place of the rack and pinion 
and rotary shaft they have a rock shaft 
operated by an arm and link connection 
to the piston rod of the main cylinder. 

The centrifugal governor valve mechan- 
ism and compensator are of the standard 
design, the same as is used with the type 
“M” governors. 


ee SSeS wee 

The Chicago Pneumatic Tool Company 
reports its trade for the month of August 
to be the heaviest in the history of the 
organization, both in business booked and 
shipments made, the latter exceeding all 
previous monthly records by fifteen per 
cent. 
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An Improved Type of Lever 

. Switch. — 

The General Electric Company has re- 
cently developed a line of kmife-blade 
switches, to be known as D-12 lever 
switches, which meet exactly the require- 


DouBLE-PoLe, DouBLk-THROW ENCLOSED 
Fuse SwitcuH. 


ments of this class of electrical apparatus. 
In the first place the switch is of simple 
construction. Sweated joints have been 
eliminated so far as practicable, and such 
joints as are sweated are reenforced by 
other means of fastening. Similar parts 
of switches of the same capacity are made 
interchangeable, and the workmanship 
throughout is of a high grade. 

Every detail in these switches ig care- 


~ TRIPLE-PoLE, DouBLe-THRow ENCLOSED 
Fuse SWITCH. 


fully worked out. The cross-bars are 
made of selected black fibre secured firmly 
to the blade, while the handles are made 
of hard wood stained black and polished, 
and firmly attached to the cross-bars byv 
heavy studs and insulated nuts. In order 
to provide for very low rise in tempera- | 
ture, the contact clips are generously pro- 
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portioned from hard-drawn spring cop- 
per, securely pinned and soldered into the 
clip blocks, and the hinge clips are pro- 
vided with large and substantial spring 
washers which serve to maintain good con- 
tact by compensating the slight wear 
incident to long-continued use. These 
spring washers are provided with posi- 
tively locked nuts, so that contacts are 
prevented from working loose in the most 
severe service. Hard-drawn copper is used 
in the construction of the blades. 

General Electric switches of this type 
can be furnished with connections, either 
for enclosed fuses of the National Elec- 
tric Code standard or link fuses. Single 
and double-pole, double-throw switches 
have off-set fuse connections, necessitat- 
ing but one set of fuses. The standard 
switch for enclosed fuses is so arranged 
that when the switch is open the fuses are 
on the load side. This arrangement can 
be varied, however, and switches can be 
furnished so arranged that, when open, 
the fuses will be between the switch and 
the service. D-12 switches are made in 
single, double, triple and four-pole types. 


The Dean Hook Switch. 


The accompanying illustrations show 
the method of stamping and attaching the 
hook switch with which the Dean Elec- 
tric Company, Elyria, Ohio, is equipping 
its standard instruments. This is said to 
be one of the most efficient pieces of ap- 
paratus ever constructed. The switch 
hook lever is made in the most substan- 
tial manner possible, and gives an excep- 
tionally neat appearance. This hook is 
made by pressing and drawing it into the 
proper shape, by numerous operations, 
from one piece of heavy sheet brass. The 
number of operations required to form 
this hook compacts it in such a way as 
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triangular shape at the top of the forks, 
ensuring great strength at this point of 
construction. The metal is doubled over 


not only at the bottom of the lever, but 
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opening the lid of the telephone box, as 
the release is located on the body of the 
switch. 

The removing and replacing of the lever 
do not require tools, nor is it 
necessary to disturb the switch 
hook mechanism, which is actu- 
ated by the stub lever. This lever 
serves also as a lock to hold the 
hook lever in place and partakes 
of its motion when the hook is 


Fic. 1.—BLANK FROM Whoicn Look LEVER 18s 


FORMED. 


at both prongs, making the lever very 
rigid. 

Fig. 3 shows the completed hook 
switch lever, and Fig. 4 shows the self- 


Fic, 2.—BuLaNnk Drawn Into SHAPE. 


contained hook switch with the hook lever 

removed. Fig. 5 shows the hook lever 

locked into position in the hook switch. 
The hook switch, in connection with the 


Fria. 3.—CoMPLETED Hook LEVER. 


one-piece hook lever, provides an excep- 
tional facility in allowing the lever to be 
removed, avoiding extra space taken up 
in shipping and storage, and preventing 


operated. 

The hook switch is self-con- 
tained in every sense, and is complete in 
itself, even to the escutcheon, so that no 
dependence need be placed on the tele- 
phone cabinet for operating or holding the 
parts in their relative positions. 
It is fastened to the telephone by 
four screws passing through the 
escutcheon frame. An opening, 
fifteen-sixteenths of an inch in 
diameter, is provided for insert- 
ing the body of the switch. The 
‘contact springs are mounted on 
a small metal block which forms 
a unit. 

The various combinations of springs, 
necessary to adapt the hook switch to dif- 
ferent circuits, are interchangeable with 
the remainder of the machine. The illus- 
tration, herewith, shows the two- 
contact spring combination for 
use with a central battery tele- 
phone. The contact springs are 
made from the best grade of 
spring, German silver tipped 
with platinum points and insu- 
lated with hard rubber. The 
hook switch frame and lever 
are thoroughly insulated from the parts 
entering the circuit. The actuating or 
main spring is of special German make, 
heavy and long, with its tension applied 


Fie. 4.—Hook Switcn anb Hook LEVER 


to close all the pores in the metal, thereby 
strengthening and hardening it so that 
when completed it has the appearance of 
a solid metal hook lever. 

Fig. 1 shows the blank from which the 
switeh hook lever is formed. Fig. 2 shows 
the hook switch lever as it is drawn into 


the switch mechanism from being dam- 
aged. 

The lever need not be installed in posi- 
tion until after the telephone is mounted 
on the wall. When the lever is once in 
place it is securely locked by a spring 
catch and can then only be removed by 


Fie. 5.—Hook Switcu anp Hook LEVER ASSEMBLED. 


near the fulcrum of the lever. The entire 
hook is finished in heavy nickel-plate and 
the parts are copper-plated under the 
nickel. 
Bhi oe a 

The report of the Interstate Commerce 
Commission gives the gross earnings of the 
railways of the United States for the year 
ending June 30, 1905, as $2,082 482,406. 
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Crude and Fuel Oil Gener- 
ator Sets. 

The accompanying illustrations show 

two types of generator sets, several of 
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electric cars will be operated, taking their 


power from the third rail. 


Each tunnel will have a single track; 


the north tube carrying the west bound 


Twin-CyYLINDER OIL ENGINE WITH GENERATOR MOUNTED ON OUTBOARD BEARING. 


which have recently been installed by the 
De La Vergne Machine Company, New 
York city. The engine used is the Hornsby- 
Akroyd, which operates on kerosene, 
crude or fuel oil, delivering a brake-horse- 


š -a 


WITH GENERA- 


TWIN-CYLINDER OIL ENGINE 
TOR MOUNTED BETWEEN CYLINDERS. 


power-hour on a little less than a pound 
of oil. This machine is built in sizes from 
five horse-power to 250 horse-power. In 
the twin-cylinder type the generator is 
sometimes placed between the cylinders, 
as is shown in the accompanying diagram. 
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Electric Equipment for the 
Hudson Company’s 
Tunnels. 

The twin tunnels of the Hudson Com- 
pany, connecting Jersey City with New 
York, under the North river, represent the 
most recent development in electrical pro- 
jects centering about New York city. Con- 
struction work on these tunnels was fin- 
ished about a year ago and work on the 
electrification will begin at once. Fifty 


traffic and the south tube carrying the 
east bound or New York traffic. The cars 
will be operated in trains by the Sprague- 
General Electric system of multiple unit 
control in a manner similar to that em- 
ployed on the New York subway trains. 
Each car will be equipped with two GE-76 
(160-horse-power) railway motors. Power 
for this new development will be supplied 
from a large station on the New Jersey 
side, located between Jersey City and New- 
ark. Curtis steam turbines will be em- 
ployed; initial equipments including two 
3000-kilowatt, 11,000-volt machines and 
two 6000-kilowatt, 11,000-volt machines. 
The total power so generated will be dis- 
tributed at high voltage to three sub- 
stations where the alternating current will 
be stepped down to 650 volts direct-cur- 
rent through transformers and rotary con- 
verters. These substations will be located 
as follows: substation number one, Green- 
wich and Christopher streets, New York, 
containing five 1,500-kilowatt rotary con- 
verters and fifteen step-down transform- 
ers; substation number 2, Washington and 
First streets, Jersey City, containing four 
-1,500-kilowatt rotary converters and twelve 
step-down transformers; and substation 
number 3, Cortlandt and Church streets, 
New York city, containing two 1,500-kilo- 
watt rotary converters and six step-down 
transformers. Each substation will, in ad- 
dition, contain one spare 1,500-kilowatt 


transformer. 

It is expected that when the new line 
is in operation the running time between 
the various suburban cities of New Jerscy 
and New York city will be reduced one- 
half. The General Electric Company will 
furnish the complete electrical equipment. 
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Automatic Motor-Controlling 
Devices. 

The New York Electric Controller 
Company, 21-27 New Chambers street, 
New York city, has placed on the market 
what is claimed to be the most compact 


ELEVATOR CONTROLLER. 


and easily operated automatic elevator 
controller ever designed. The accompany- 
ing illustrations give an idea of the ap- 
pearance of the motor controller and its 
adaptability to various situations. With 
this motor-controlling device there are no 


Motor STARTER APPLIED TO CEILING MOTOR. 


rubbing contacts; suction -air pots, cams, 
gears and belts are eliminated, and the 
apparatus works entirely without such 
auxiliaries as compression cylinders, re- 
tarding springs or dashpots. The action 
of the apparatus embodies a new inven- 
tion, and the contacts are made through 
carbon blocks, the rocking arms being 


22 


actuated by gravity supplemented by the 
pressure of a light spring to overcome 
residual magnetism on the breaking of the 
circuit. The apparatus is so arranged 
that only such movements as have been 
predetermined can take place. For in- 
stance, it is impossible for one set of 
contacts to operate without the proper 
supplemental action on the part of every 


Moror-STARTER FASTENED TO FRAME 
OF MOTOR. 


other contact on the board. Should mce- 
chanical injury or continued service 
necessitate the changing or repairing of 
any part the construction is so simple 
that the defective piece may be easily 
removed and a new part substituted at 
small cost. 

The resistançe used with this device 
is of special construction, the flat resist- 
ance strips being laid up upon an insu- 
lating base in such a manner as to en- 
sure thorough ventilation. 

A number of these motor-starters and 
controllers have been in operation for 
some time, so that every feature of the 
apparatus has been actually tried out, 
with, it is asserted, the most satisfactory 
results. G. A. Annable is the general 
sales manager for this apparatus. 


>: 


Vacuum Drying and Impreg- 
nating Apparatus. 

The accompanying illustration shows 
the vacuum drying and impregnating ap- 
paratus made by the J. P. Devine Com- 
pany, Buffalo, N. Y., under American 
rights granted by the firm of Emil Pass- 
burg, of Berlin, Germany. The usual 
method of drying rubber by means of hot 
air passed through drying rooms under 
pressure from a fan or similar device has 
provoked a demand for an apparatus 
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which would remove the moisture and at 
the same time eliminate the possibility of 
charging the drying material with deleteri- 
ous substances in the form of dust which 
might be carried into the drying room 
by the fan blast. A saving in time is 
also desired, as well as a saving in space 
occupied by the drying material. Again, 
hot-air drying has a tendency to harden 
the drying material, particularly if the 
material be porous, by closing up its pores. 

Where the rubber is to be used for elec- 
trical insulating purposes it is particu- 
larly desirable that every particle of mois- 
ture be removed, keeping the drying ma- 
terial at as low a temperature as possible. 

With the vacuum drying and impreg- 
nating apparatus illustrated herewith it 
is claimed that it is possible not only to 
remove the moisture economically, but 
also to remove it at so low a temperature 
as to absolutely exclude deterioration in 
quality. M 

Under vacuum the slow evaporation, 


Vol. 49—No. 13 


of impregnation the impregnating com- 
pound is allowed to enter the vacuum 
impregnating vessel by means of atmos- 
pheric pressure. This is subsequently in- 
creased by adding artificial pressure (com- 
pressed air) to the required extent, so 
that the innermost particles of the ma- 
terial are filled with the insulating com- 
pound. ! 

The enforced impregnating or combined 
impregnating process, under vacuum to- 
gether with artificial pressure, is neces- 
sary only for materials which are of a 
very close texture or have to be treated 
with heavy compounds. The two proc- 
esses, however, need not be undertaken in 
one vessel. The drying under vacuum 
may take place in one vessel, and the im- 
pregnation in another. When removing 
the materials from the vacuum drier into 
the vacuum impregnator it is necessary 
to break the vacuum in the former vessel 
and allow atmospheric air to enter it 
and, naturally, the pores of the insulating 


VACUUM DRYING AND IMPREGNATING APPARATUS, 


such as exists under atmospheric pressure, 
is turned into a rapid boiling of the water, 
not raising, but lowering, the tempera- 
ture, as the boiling point is reduced from 
212 degrees to ninety-five degrees Fahren- 
heit. ; 

Where textile materials or porous fab- 
rics are to be impregnated with an insulat- 
ing compound the vacuum and pressure 
system of impregnation is found to be 
very desirable, inasmuch as the impreg- 
nating compound is forced into a most 
intimate contact with the fabric under 
treatment. To further improve the method 


material. As this air only fills such pores 
once and can only once deposit the mois- 
ture it carries, this moisture will have no 
detrimental effect, as it hag no circulation 
and but little enters anyway. In addi- 
tion to this, as soon as the material is 
placed in a vacuum-impregnating vessel 
the latter, which may be fitted with heat- 
ing coils, is evacuated, and the insulating 
material is at once freed from atmos- 
pheric air and also from any particle of 
moisture which it may have absorbed dur- 
ing its transit from the vacuum drier to 
the impregnating vessel. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


UNITED STATES INDEPENDENT TELEPHONE COMPANY 
TO ISSUE $2,500,000 NOTES—It is announced that the directors of 
the United States Independent Telephone Company have authorized 
the issuance of notes to the value of $2,500,000, to pay six per cent 
interest and run two years. 


THE NEW YORK-CHICAGO ELECTRIC AIR-LINE PROJECT— 
A syndicate headed by Joseph Ramsey, Jr., formerly president of 
the Wabash Railroad, has applied for a charter for the construction 
of a trunk line across Pennsylvania, to be known as the Keystone 
Air Line. This is supposed to be part of the project for the road 
from New York to Chicago. The capitalization of the Keystone Air 
Line is given at $450,000. 


NEW JERSEY COMMISSION TO INVESTIGATE PUBLIC 
UTILITY CORPORATIONS—The last legislature of New Jersey 
passed a law providing for the appointment of a commission to 
investigate the feasibility of dividing the profits of public utility 
corporations between such companies and the municipalities in 
which the properties are operated. Governor Stokes has appointed 
the following commission: Joseph H. McGraw, Madison; A. B. 
Leach, South Orange, and Alfred N. Barber, Trenton. 


COLORADO & SOUTHERN TO ELECTRIFY A PORTION OF 
ITS LINE—Contracts for constructing an electric line from Denver 
to Boulder, Col., for the Colorado & Southern Railway have been 
signed with the Westinghouse Electric and Manufacturing Com- 
pany. The plan for electrifying the steam line operating between 
Denver and Boulder has been abandoned. It is expected that by 
June 1, 1907, the electric road will be in operation and will handle 
much of the passenger business between the two cities. 


RAILWAYS COMPANY GENERAL REDUCES CAPITAL 
STOCK— At the annual meeting, in Jersey City, N. J., of the Rail- 
ways Company General, the stockholders authorized the reduction 
of the capital stock from $900,000 to $700,000. The old board of 
directors was reelected. The reduction of $200,000 in the capital 
stock was, it is understood, effected by the purchase and retirement 
of that amount of stock. The Railways Company General was in- 
corporated in New Jersey in 1899, to acquire, control and operate 
street railways, gas, electric light and water plants. The company’s 
headquarters is at Philadelphia, Pa. 


NEW YORK CENTRAL TO INCREASE CAPITAL STOCK—The 
directors of the New York Central & Hudson River Railroad have 
authorized the issuance of $29,839,560 of stock to stockholders at 
par. This issue is equal to twenty per cent of the present holdings 
of stockholders. It is issued to stock of record October 16. The 
right to subscribe terminates on November 30. The proceeds of the 
issue are to be used for the purpose of paying for different improve- 
ment work that the company has under way, as well as to make pro- 
vision for new equipment. A portion of this issue will be applied 
to the expenditures incurred in connection with the New York city 
terminal. 


EXTENSIVE CALIFORNIA ELECTRIC LINE—A new double- 
track electric railway connecting Los Gatos and San Carlos, Cal., 
fifty miles long, and running along the lower slopes of the foothills 
in the Santa Clara valley, will, it is announced, be completed within 
the next six months. The Peninsular Railway Company, a corpora- 
tion which is controlled by people who are prominently identified 
with the Southern Pacific Company, is now engaged in building the 
road. It is planned to build three new towns along the line. One 
of these will be located at the junction of the branch railroad which 
runs to Meridian, and thence to San Jose, and will be about nine 
miles distant from San Jose. Another will be opposite Mountain 
View station on the Southern Pacific line. 


GEORGIAN BAY CANAL DEVELOPMENT—It is announced 
that the report of the engineer in charge of the Georgian Bay canal 


survey, to be presented to the Dominion parliament at the approach- 
ing session in November, will show the feasibility of a hydroelectric 
development of 1,250,009 horse-power a'ong the route. It is con- 
sidered that an expenditure of $100,000,000 will be justified for the 
increased facilities afforded for the transportation of the products 
of the western fields to the Atlantic seaboard by this proposed great 
waterway. If, in addition, the electric development is realized, there 
will be a much stronger incentive for proceeding with the work 
as a national undertaking. Electricity would not only be utilized 
for the varied uses of commerce, but also for developing the mineral 
wealth contiguous to the river. 


MUELLER CERTIFICATE ISSUE DECLARED CONSTITU- 
TIONAL—Judge Thomas G. Windes, in the Circuit Court at Chicago, 
Ill., on September 15 decided in favor of the city of Chicago in the 
injunction suit based on the Mueller law, which provides for the 
issuance of $75,000,000 of railway certificates by the city. The 
law was declared constitutional by the court, which held that sub- 
sequent ordinances regarding the purchase and operation of street 
railways passed by the city are in compliance with the law. The 
decision was a complete victory for the city, the court holding 
against every point advanced by the complainants in their bill, 
which was dismissed for want of equity. The case will now be 
appealed to the State Supreme Court, which, it is expected, will 
take it under advisement next month. 


NEW TELEPHONE COMPANY—The Subscribers’ Mutual Tele- 
phone Company has been incorporated at Baltimore, Md., with a 
capitalization of $500,000. The company expects to enter the field 
of active business in about thirty days, and, it is announced, will 
compete for subscribers at lower rates than those of the existing 
companies. Mutual stock ownership and the use of an automatic 
telephone will also be offered. The incorporators of the company 
are: J. Lefferts Conard, of Trenton, N. J., president; Thomas E. 
Weems, of New York city; James W. Owens, of Indianapolis; 
Charles C. Wight, of Baltimore, and Samuel B. Hardy, of Anne. 
Arundel county, Md. Mr. Wight will be secretary-treasurer of the 
company. Messrs. Henry Yewell Bready and James W. Owens, 
general counsel, and Frank B. Bready & Company, fiscal agents. 


TEXAS TRACTION COMPANY—A company with a capitaliza- 
tion of $15,000,000 has been organized at Galveston for the purpose 
of constructing and maintaining several hundred miles of electric 
road in the state of Texas. The capital is all from the state of 
Texas, and it is expected that the new organization will absorb the 
Texas Traction Company, of Dallas, which owns several electric light 
and power plants in north Texas. The contract has been let to 
Suderman & Doison, contractors of Galveston, for building an inter- 
urban electric line between Dalias and Sherman. The contract 
also includes power-houses and substations. The main power-station 
and shops will be located at McKinney. Among those interested in 
the enterprise are J. F. Strickland, of Dallas; William H. Bean, 
Howe; E. M. House, Austin; John S. Heard and J. L. White, of 
McKinney; F. F. Dumas and George W. Bowman, of Austin. 


NEW PUBLICATIONS. 


COLUMBUS, OHIO—The board of trade, Columbus, Ohio, has 
published a portfolio illustrating and describing the principal 
features of the city of Columbus. This portfolio is replete with 
interesting data and certainly reflects great credit upon the city. 


GAS-DRIVEN ELECTRIC POWER SYSTEMS—A paper pre- 
sented before the Engineers’ Society of Western Pennsylvania, June 
5, 1906, by J. R. Bibbins, entitled “Gas-Driven Power Systems as 
Exemplified in the Warren & Jamestown Street Railway,” has been 
reprinted by the Westinghouse Companies’ publishing department, 
by courtesy of the society. 


ELECTRIC RAILWAYS. 


MEMPHIS, TENN.—The Memphis Street Railway Company will 
erect a new car barn at a cost of $100,000. 


ASHLAND, VA.—The track-laying of the new electric line has 
been completed almost to the Chickahominy river, and it is expected 
that the line will be in operation early in December. 


ALBION, N. Y.—Engineering and grading for the roadbed of 
the Buffalo, Lockport & Rochester trolley road is being done east 
of Holley and at Knowlesville, west of Albion. 


SAN FRANCISCO, CAL.—The ordinance granting the Presidio 
& Ferries Railroad Company the privilege of using electric traction 
on all of its lines where the grades will permit has been passed. 


FORT WORTH, TEX.—The election held to decide whether or 
not a franchise should be granted to the Northern Texas Traction 
Company to operate on additional streets resulted in the company’s 
favor. 


BROOKLYN, N. Y.—The New York & Long Island Traction Com- 
pany has inaugurated a direct service from Jamaica to Hempstead 
and Mineola, connecting with the Freeport and Rockville Centre 
trolley line. 


AKRON, OHIO—Among other improvements being made by the 
Northern Ohio Traction and Light Company which will greatly add 
to the transportation facilities of its lines, is the double tracking of 
the Akron, Bedford & Cleveland line through Bedford. 


CHEYENNE, WYO.—The Northern Colorado Power and Light 
Company, which recently purchased the plant of the Cheyenne 
Light, Fuel and Power Company, is considering the establishment 
of a system of street railways in Cheyenne, connecting Cheyenne 
with Fort Russell. 


RICHMOND, VA.—The Henrico board of supervisors has given 
the Virginia Power and Passenger Company a ten-year franchise 
to build a road out the boulevard from Broad street to the new 
fair grounds on the north side of the Richmond, Fredericksburg & 
Potomac Railroad. 


ATLANTA, GA.—Work will be begun on the Hapeville extension 
of the East Point car line of the Georgia Railway and Electric 
Company by the first of January next. By the latter part of spring 
it is the purpose of the company to operate on a regular schedule 
between Hapeville and Atlanta. i 


COLUMBUS, OHIO—A further extension of the Schoepf-Morgan 
interurban lines is being planned which will give Columbus an 
opening into territory hitherto rather difficult of access. This is 
the extension of the Scioto river line to Plain City, Marysville and 
possibly further north to Bellefontaine. 


CASTLEDALE, UTAH—Don C. Robbins, of Salt Lake, has 
applied to the commissioners of Emery county for a franchise to 
run an electric railway on the highways of the county. The northern 
terminal of the road is to be at Mound, on the Rio Grande Western, 
and the entire line will be in Emery county. 


TERRE HAUTE, IND.—The Terre Haute Traction and Light 
Company this year will expend something over $600,000 in adding 
to its Water street power station, reconstructing and realigning a 
considerable portion of the Brazil line, building a transmission line 
between Terre Haute and Brazil, and erecting substations at Seely- 
ville and Brazil. 


AUSTIN, TEX.—Warren Bicknell, John A. Harper, J. B. Nutt 
and E. W. Christy, all of Cleveland, Ohio; W. O. Allen, of Fostoria, 
Ohio, and Cary B. Close, of Toledo, Ohio, are named as the incor- 
porators of the Citizens’ Railway and Light Company, of Fort 
Worth, Tex. The company has a capital stock of $1,000,000, and is 
organized to build a system of interurban railway radiating out of 
Fort Worth. 


BUFFALO, N. Y.—Ground has been broken for the new trolley 
line along the lake shore that will eventually give Buffalo a trolley 
connection with Erie, Pa. this being the line which former 
Lieutenant-Governor William F. Sheehan, of New York, and Joseph 
B. Mayer, of this city, have promoted, and which will come in to 
Buffalo over the Buffalo & Hamburg line and a new extension along 
the Hamburg turnpike. 


SALT LAKE CITY, UTAH—After negotiations that have been 
carried on for some time, the Utah Light and Railway Company 
has agreed upon terms and signed a contract to furnish power for 
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the Ogden Rapid Transit Company’s lines for a period of seven 
years, commencing with the first of the year. This agreement 
will mean the abandoning of the Washington avenue power-house. 
For a long time this has been inadequate to the demands for power 
to operate the lines of the transit company. 


ALBANY, N. Y.—The Paul Smith’s Electric Light, Power and 
Railroad Company has been granted authority by the State Rail- 
road Commission to build an electric line about nine miles long 
through the Adirondacks from Lake Clear railroad station in the 
town of Harrietstown, Franklin county, to Paul Smith’s, at Saranac, 
with a branch from the main line to Upper St. Regis Landing. The 
company was incorporated by Paul Smith and others some time ago 
and has a capital of $100,000. 


WHEELING, W. VA.—The Dillonvaie & Ohio River Traction 
Company. which proposes to construct a traction line from Portland 
station or Rayland to Dillonvale, has the survey completed. One of 
the officials of the company stated that he was not prepared to say 
that the line would be built this fall, but that it was most probable 
that some of the grading would be done. The line will be six miles 
long and will connect with the new extension of the Steubenville 
& Wheeling Traction Company at Rayland. 


NORTH ADAMS, MASS.—Extensive plans are on foot for the 
rebuilding of the Hoosac Valley street railway system next spring. 
They call for the rebuilding of the entire old part of the system, 
making it modern in every particular, and the elimination of many 
grades and curves on the Williamstown line, which is to connect 
with the new Bennington-North Adams electric railway, in order 
to make an hourly run between North Adams and Bennington pos- 
sible. One of the new features will be the installation of a new 
telephone system with a central office in Pittsfield. 


BIRMINGHAM, ALA.—The Tidewater Development Company, 
which has undertaken to build a double track electric railroad from 
Tuscaloosa, on the Warrior river, to Gadsden, on the Coosa, a dis- 
tance of 115 miles, the road to pass through Birmingham, has about 
completed the surveys for the line, and actual construction, it is 
announced, will begin soon. When the road is in operation it will 
connect with steamship lines which are to be established on the 
Coosa river at the northern terminus and on the Warrior at the 
southern terminus. The road will be for both freight and passen- 
ger traffic. 


POTTSTOWN, PA.—Trolley service between Philadelphia and 
Harrisburg before July 1, 1907, was promised at a meeting of town 
council by Superintendent George Hoeger, of the Schuylkill Valley 
Traction Company. The promise was made after council had passed 
the ordinance granting the Pottstown & Northern Company the 
privilege to widen its tracks, for which right $16,000 is to be paid. ` 
The latter road, which was formerly the old Ringing Rocks line, 
will now be purchased by the Schuylkill Valley Traction Company, 
and used as a link in its Reading-Philadelphia trolley system. The 
sum of $28,000 is to be paid for it, which does not include Ringing 
Rocks Park. 


MAHONINGTOWN, PA.—The right of way for a trolley line 
from Mahoningtown to Morado Park has been secured and plans 
for the construction of the line are now being considered. When 
this line is running there will be not only a complete trolley system 
between New Castle and Pittsburg, but it will be possible to go from 
New Castle almost to Sisterville, W. Va., without interruption. With 
the breach between Morado Park and Mahoningtown covered, it 
will be possible to go by trolley through Youngstown to Cleveland 
about fourteen miles north of Leavittsburg. This breach will be 
tracked within a short time, making a continuous trolley system 
from Pittsburg to Cleveland. 


JACKSON, MISS.—-The Claremont Railroad Company has ap- 
plied to the governor for a proclamation authorizing organization. 
The prime movers in the enterprise are R. K. Jayne and M. Jayne, 
of Jackson; William Walker and others, of Brandon. The idea is 
to connect Jackson with several of the neighboring towns by elec- 
tric road. Brandon, Clinton, Raymond, Coopers Well and other 
places will come in on the line if sufficient encouragement is given. 
The scheme is not only to build a trolley line, but to furnish electric 
lights to the several towns en route. This line will in no way inter- 
fere with the line projected from Jackson to Vicksburg, though they 
will parallel from here to Clinton, a distance of ten miles. 
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TELEPHONE AND -TELEGRAPH. 


MONTPELIER, VT.—The Orange County Telephone Compahy is 
planning to extend its lines from Barre and Northfield into this city. 


MARTIN’S FERRY, OHIO—The American Telephone and Tele- 
graph Company is building a long-distance line from Martin’s Ferry 
to Columbus, Ohio. 


BRATTLEBORO, VT.—A new telephone line has been placed in 
operation, connecting with Williamsville via South Wardsboro, East 
Dover and South Newfane. 


PASCO, WASH.—The Independent Telephone Company has se- 
cured a franchise at Pasco, and will put in an exchange which will 
have long-distance connections. 


QUEBEC, QUEBEC—The system of the Bell Telephone Com- 
pany, of Canada, has been further extended by the completion of 
a line from St. Raymond to St. Leonard de Portneuf. 


OAKLAND, CAL.—The Sunset Telephone Company has installed 
an additional cable between Oakland and San Francisco, in order 
to increase the efficiency of the long-distance service. 


SPOKANE, WASH.—The Independent Telephone Company has 
its chief engineer, H. A. Zahm, in the Big Bend country, south of 
Spokane, looking over the field with a view to putting in a line. 


HUBBARDSTON, MASS.—Workmen employed by the New Eng- 
land Telephone and Telegraph Company are engaged in stringing 
wires from the Hubbardston exchange to Barre by way of Williams- 
ville. 


SHARON, OHIO—The Bell Telephone Company is contemplat- 
ing underground wires, a new office building and new common 
battery system at Sharon. The proposed improvements, plans for 
which have been made, will cost about $200,000. 


CHICAGO, ILL.—The Chicago Telephone Company will establish 
an extensive division headquarters at the northeast corner of Fill- 
more street and South Forty-first avenue. The headquarters will 
eromprise a barn and large warehouse for storage purposes. 


BOSTON, MASS.—An entirely new operating plant has been put 
into commission by the New England Telephone Company in the 
South Boston exchange district. It is located in a specially con- 
structed building and its equipment embodies the latest improve- 
ments. 


BROCKTON, MASS.—An acceptance of the telephone franchise 
has been filed by the Home Automatic Telephone Company. The 
acceptance is unconditional, as required by the terms of the fran- 
chise, the company assuming all conditions and requirements therein 
without reservation. 


LITTLE ROCK, ARK.—A local telephone system will be esiab- 
lished at Sulphur Rock, work on which is now progressing. The 
capital stock of the company is $2,000, and the officers are: Sam 
Tuggle, president; J. K. Rawlings, secretary; W. R. Rice, treasurer, 
and J. C. Gill, business manager. 


PHILADELPHIA, PA.—The Bell Telephone Company has had 
work begun on its new exchange, at 1632-1636 Diamond street, to 
be known as the Diamond Exchange. It will be of hard brick, 
forty-four feet one and one-half inches by 102 feet 2 inches in 
dimensions, and will cost $40,000. l 


LEAVENWORTH, KAN.—The People’s Home Telephone Com- 
pany has begun work on the laying of the new underground conduits 
in the business portion of the city. This work will be the prelimi- 
nary portion to the installation of an entirely new telephone sys- 
tem. Its completion alone will require something like two months. 


SPOKANE, WASH.—The capital stock of the lnterstate Tele- 
phone Company is to be increased to $500,000 to provide funds for 
building extensions to the present lines of the company. It is 
semi-officially stated that when new lines now contemplated are 
completed the Interstate company will have an extensive system 
in Washington, Idaho and Oregon. i 
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SPOKANE, WASH.—A. D. Campbell, manager of the Western 
Union system, announces that with the installation of the new 
equipment this month the company will have the largest gravity 
system in the United States. Thirty dynamo machines are being 
installed in the company’s new quarters in the Wolverton Building. 
The company has 5,000 batteries in its Spokane office. 


READING, PA.—AlI] work has been completed on the rural teie- 
phone and telegraph line running from Kutztown to Kempton, and 
the system is now in operation. It passes through the following 
villages: Dietrich’s Mill, Liscum, Stein’s Distillery, Krumsville, Wes- 
nersville and Kempton. It is the intention of the company to extend 
the line, in the near future, a distance of three miles beyond Kemp- 
ton, and requests have been made that it be extended to Grimsville, 
New Smithville and Claussville. 


ALBANY, N. Y.—Arrangements have been completed for the 
transfer of the stock of the Commercial Telephone Company, of 
Troy, to the United Message Company, and the sale will take place 
on October 10. A guarantee deposit of $5,000 has been made by the 
purchasing company. The stock will be purchased on this basis: 
$42.50 per share for the $50 shares and $85 per share for the $100 
shares of preferred stock, and $15 for the $50 shares and $30 for 
the $100 shares of the common stock. 


CARLYLE, ILL.—The Clinton County Telephone Company has 
sold its entire system in Clinton county to the Citizens’ Telephone 
and Telegraph Company for $11,000. It will be operated in connec- 
tion with the Central Union company, which gives a long-distance 
service. The officers of the new company are: Hugh V. Murray, of 
Carlyle, president; Henry Schurman, Germantown, vice-president; 
B. H. Donne, Breese, secretary; August Klutho, Breese, treasurer. 
A network of lines through the county will soon be completed. 


HARTFORD, CT.—The new exchange at Deep River has been 
opened by the Southern New England Telephone Company. There 
will be four new circuits into Essex and two into Ivoryton, relieving 
the congested conditions that have existed in the service in that 
territory. There will also be five new trunk lines into Saybrook 
and one for Middletown. The new exchange will have forty-six 
lines, carrying 146 subscribers at the outset. The district will 
comprise Deep River, Winthrop, Chester, Hadlyme in East Haddam, 
and fourteen stations in the town of Lyme. 


SPOKANE, WASH.—Official announcement is made by Robert 
M. Tucker, president of the Empire Electric Company, that the 
plant for the Home Telephone Company in Spoxane will be com- 
pleted as rapidly as possible. The building will be 70 by 100 feet, 
four stories high, of reenforced cement faced with white pressed 
brick and terra-cotta trimmings. It will cost $70,000, in addition 
to which amount the company will expend $300,000 for equip- 
ment. The company is an independent concern, and will have 
connection with the Puget Sound country and various towns and 
cities in the Inland Empire. 


BIG FALLS, MINN.—Big Falls now has telephonic communica- 
tion with the outside world through the medium of a local tele- 
phone exchange in connection with a long-distance line constructed 
by the Northwestern Telephone Exchange Company. Charles Swed- 
back secured the franchise for installing a local telephone exchange. 
Long-distance connection with Bemidji and other towns through 
the Northwest was desired by local business men, and an appeal 
was made to the northwestern people to build a line that would con- 
nect with the Big Falls exchange. The long-distance line extends 
northward from Bemidji only as far as Blackduck at present. 


LOS ANGELES, CAL.—The Home Telephone Company, of Santa 
Barbara, has organized an affiliated company for the purpose of 
building a line to Santa Maria. This will be a part of the long- 


- distance system to San Francisco, and the city of Santa Maria 


will be occupied also by a local exchange. The articles of incor- 
poration of the Home Telephone and Telegraph Company, of Santa 
Barbara county, have been filed with the county clerk. The com- 
pany is incorporated for $200,000, of which $10.000 has been sub- 
scribed, twenty shares each by Paul O. Tietzen and Robert E. Eas- 
ton, of Santa Maria, and by George S. Edwards, Harry W. T. Ross 
and Edward F. R. Vail, of Santa Barbara. 
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ELECTRIC LIGHTING. 


TALLAPOOSA, GA.—An electric light plant has been placed in 
operation in Tallapoosa. 


CANTON, OHIO—Extensive additions to the lighting system of 
Canton have been completed. 


ST. PAUL, MINN.—Fulda capitalists will put in an electric 
light plant at Howard, S. D. 


FREMONT, OHIO—The Yaryan Company has received 150 new 
arc lamps, which it is installing in the city streets. 


FRANKLIN, N. Y.—An electric light plant is to be installed at 
Franklin, the work to be completed by November 1. 


COMPTON, CAL.—A new electric light plant, under the manage- 
ment of G. R. Fulton, is to be established at Compton. 


CINCINNATI, OHIO—The city council has confirmed the lease 


of the Cincinnati Gas and Electric Company to the Union Gas and | 


Electric Company. 


ELLENVILLE, N. Y.—The village board of trustees has granted 
to Dwight Divine & Son, a franchise to erect poles within the 
village to convey electric light, power and heat. 


LADYSMITH, BRITISH COLUMBIA—The proposed by-law for 
the borrowing of the sum of $35,000 for the purpose of installing 
an electric light plant in Ladysmith was defeated. 


LORAIN, OHIO—Dissatisfied with the lighting service of the 
local illuminating company, the board of public service is con- 
templating the establishment of a municipal lighting plant. 


WEST SENECA, N. Y.—At a meeting of the West Seneca town 
board, a franchise was granted to the Niagara, Lockport & Ontario 
Power Company, for twenty-five years. The company has contracted 
to furnish electric lights to the village at $56 each per year. 


GRASS VALLEY, CAL.—This city is contemplating the advis- 
ability of installing a municipal lighting plant. It is estimated that 
such a plant would cost about $89,000. At present the city Is paying 
$4,000 per year for lights. 


BUTLER, N. J.—Butler is to have an electric lighting system. 
At a meeting of the mayor and council a franchise was granted the 
Bellman & Sanford Electric Lighting Company, of New York, to 
install a plant in the borough. 


SULPHUR, I. T.—The Sulphur Light and Power Company is 
about to issue $50,000 bonds for the purpose of enlarging its plant. 
The company has been in operation for about a year, and has 
grown rapidly, necessitating the proposed enlargements. 


WEISER, IDA.—The Idaho Light and Power Company, the new 
organization which contemplates installing electric lights in Payette, 
Weiser and Ontario, is now pushing the work of securing the 
remainder of the right of way for its power ditch. The power-house 
will be located about four miles above Payette. 


EDWARDSVILLE, ILL.—Deeds have been filed transferring the 
property of the Edwardsville light and power company and the 
Granite City-Venice Electric Light Company to the Madison County 
Light and Power Company, the latter company having been re- 
cently incorporated by the McKinley syndicate. 


COHOES, N. Y.—The Hudson River Electric Power Company 
has purchased the extensive coal yards and sheds owned by Thomas 
B. Golden. The land is desired as a site for the erection of a large 
building which will be used as a transforming station by the com- 
pany. The structure, it is expected, will cost at least $50,000. 


WALLINGFORD, CT.—At a special meeting of the voters, called 
for considering the advisability of adding to the electric lighting 
plant, it was voted to appropriate $8,500 for extending and enlarging 
the plant and to issue bonds to raise $5,000 of that amount, the same 
to be payable a year from date of issue. Although it was voted 
to appropriate $8,500, thus making the total amount available for 
making the improvements $14,000, yet the electric commissioners 
stated that it was very probable that the total expenditure would not 
exceed $12,000. Part of the amount that is to be expended will come 
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from the surplus earnings. The new extensions to the plant will 
consist of a water-wheel, generators and other appliances, in addition 
to those voted for last April. 


PITTSBURG, PA.—Mechanical improvements, aggregating many 
thousands of dollars, have enabled the Allegheny County Light 
Company and all subsidiary companies to reduce the prices on elec- 
tric light furnished commercial and domestic consumers. This re- 
duction ranges from sixteen per cent on business houses to thirty 
per cent on dwellings, and goes into effect on October 1. 


ESCANABA, MICH.—A lighting plant proposition has been sub- 
mitted to the Escanaba council by A. C. Runyan, president of the 
Light, Heat and Power Company, of South Haven, Mich. He de- 
sires to purchase the municipal lighting plants and offers $70,000 
for them, provided the city will grant him a thirty-year franchise, . 
and agrees to furnish arc lights to the city for $65 a year. 


BUFFALO, N. Y.—The transmission line by which the Niagara, 
Lockport & Ontario Power Company will convey Niagara Falls elec- 
trical power to the Lackawanna steel plant is nearing completion. 
lt was announced that the steel plant will be using Falls power 
within thirty days. The steel plant is spending about $200,000 on its 
electrical equipment. The power will be delivered to the Lacka- 
wanna company at 60,000 volts. i 


BATTLE CREEK, MICH.—The Commonwealth Power Company, 
which furnishes the electric power for the Battle Creek city electric 
lines and the interurban lines, is buying the right of way for a new 
high-tension line from Allegan to Augusta, through Richland, it 
being an air line. The line will not run on the highway, but the 
company will buy the right of way across farms, and instead of 
piacing the wires on high poles will suspend them on steel derricks. 


BELVIDERE, N. J.—Capitalists of Albany are interested in a 
project to tap the Delaware river at a point near Smith’s Hotel, 
on the Pennsylvania side of the river, a short distance above Belvi- 
dere, and divert the water for electrical purposes, carrying it 
through a canal four miles to the foot of Big Foul Rift, at which 
point the power-house will be built. It is reported that the power 
will be used for trolley and electric lighting purposes. The water 
will be returned to the Delaware at Rocksburg, N. J. 


RICHMOND, KY.—Cincinnati capitalists have secured an option 
on the Richmond Electric and Power Company until October 1. It 
is understood that it is the intention of the parties taking this 
option to extend the wires from Richmond to Berea, which is fif- 
teen miles south, and which has a population of nearly 2,000. The 
route for the wires will be out the Big Hill pike. They will run 
through Rogersville, Kingston and Bobtown. All of these places, 
together with all residences along the way, will be furnished with 
light. 


GRAND RAPIDS, MICH.—Final arrangements have been com- 
pleted for. the organization of a new light and fuel company at 
Stoughton, Wis., in which Grand Rapids capital is interested. The 
company will be known as the Stoughton Light and Fuel Company 
and the following officers have been elected: Andrew Fyfe, presi- 
dent; Henry M. Wallace, vice-president; Raymond B. West, secre- 
tary, and Raymond J. St. John, treasurer. The stock issue is $85,000 
and the bond issue a similar amount, for which the Michigan Trust 
Company is trustee. 


ALEXANDRIA, VA.—The Alexandria Electric Light Company, 
to which the franchise for supplying this city with electricity for 
light and power was recently awarded by the council, is said to 
have purchased the property of the Osage Manufacturing Company, 
on South Union street. The property has been involved in litigation 
for some time past, and, it is stated, has been purchased subject to 
the approval of the court. The amount paid for the property has 
not as yet been made public. There are several buildings on the 
land at present, which may be utilized by the electric company. 
The new electric plant, which, as has heretofore been stated, is to 
cost in the neighborhood of $75,000, will, it is expected, be erected 
and in operation before the end of the present year. Edward E. 
Mandeville, of Philadelphia, is the secretary of the company, which 
has been chartered under the laws of Virginia. The award of the 
franchise was made in the name of Mr. Mandeville, wno organized 
the company. 
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ELECTRICAL SECURITIES. 


The stock market for some time has been irregular and inde- 
cisive, and with price changes fluctuating over considerable margins. 
The dealings have been active, resulting in sharp rallies in certain 
issues, with reactions in others. It is understood that there are a 
number of large interests behind the bull sentiment, and that suff- 
cient strength will be displayed and maintained to keep the level 
of the market generally high. Were it not for the restraining force 
exerted by monetary considerations, it is quite possible that a mild 
inflation would ensue. The August statement of foreign trade was 
very good, showing a considerable improvement over the July report. 
There is no change in the general industrial outlook, business 
activity continuing to show record proportions, as indicated by rail- 
road earnings, bank clearings and similar data. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 22. 


New York: Closing. 
Allis-Chalmers common..................0.. 16% 
Allis-Chalmers preferred............... ree 40 
Brooklyn Rapid Transit.................... 79% 
Consolidated Gas............. ccc cece ec wees 139 
General Electric............ 0.0... cee ee ee eee 16514 
Interborough-Metropolitan common.......... 38 
Interborough-Metropolitan preferred......... TT% 
Kings County Electric.................0000- 160 
Mackay Companies (Postal Telegraph and 

Cables) cCOMMOD.............0. 0c cee eee 73 
Mackay Companies (Postal Telegraph and 

Cables) preferred..............cceeeeee 71 
Manhattan Elevated.............. Pe eT 142% 
Metropolitan Street Railway................ 107 
New York & New Jersey Telephone.......... 127 
Western Union. i2¢ esses cs4ek eaten sews 86 
Westinghouse Manufacturing Company...... 153 


The regular quarterly dividend of 13, per cent on the stock 
of the Metropolitan Street Railway Company is payable October 15. 
Books closed September 24 and will reopen October 16. 

Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent 
on its preferred, assenting and non-assenting stocks, payable October 
10 to stock of record September 26. Books closed September 26 and 
will reopen October 11. 

The semi-annual interest on the registered collateral trust 414 
per cent gold bonds of the Interborough-Metropolitan company, and 
coupon No. 1, from the coupon bonds, due October 1, 1906, will be 
paid on or after that date, at the office of Windsor Trust Company, 
65 Cedar street, New York city. The books of the company for the 
registration of bonds will remain closed from Friday, September 
28, to Monday, October 1. & 

The income account of the Interborough Rapid Transit system 
for the year ended June 30, 1906, includes for the first time earnings 
for a complete year of the subway division. The income account of 
the system for the previous year included earnings of the subway 
division only from October 27, 1904, to June 30, 1905. The gross 
earnings of the system (elevated and subway) for the year were 
$19,695,594, an increase compared to the previous year of $2,858,224, 
equal to 16.97 per cent. The total income amounted to $12,010,273, 
an increase for the year of $2,079,247, equal to 20.93 per cent. After 
payment of charges, including a dividend of 7 per cent on Manhattan 
Railway stock, the surplus amounted to $3,168,890, an increase of 
$748,969, equal to 30.96 per cent. The profit and loss surplus.for the 
year, after dividend payments, was $281,390, against $57,421 for the 
previous year. As was expected the earnings of the Manhattan ele- 
vated division were less than for any year since 1903. The decrease 
for the year compared to the previous year was $403,572, or 3 per 
cent. The decrease for the year compared to the earnings for 1904 
was $1,392,964, or 9.8 per cent. 


Boston: Closing. 
American Telephone and Telegraph.......... 137% 
Edison Electric Illuminating........ EEE 235 
Massachusetts Electric................00 000% 71 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 85 


Dividend action by American Telephone directors has been de- 
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ferred until October 2, by which time President Fish is expected 
back from Europe. 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common............ 70 
Electric Storage Battery preferred........... 70 
Philadelphia Electric..................0000. 8X, 
Philadelphia Rapid Transit................. 2914 
United Gas Improvement..................6- 8614 


The directors of the Electric Storage Battery Company have 
declared a dividend of 14% per cent from the net earnings of the com- 
pany, on both common and preferred stocks, payable October 1, to 
stockholders of record at the close of business on September 25. 

The report of the Philadelphia Rapid Transit Company for the 
year ended June 30 shows as follows: gross, $17,483,144; expenses, 


$9,153,603; net, $8,329,541; other income, $193,103; total income, 
$8,522,644; taxes and license, $1,075,216, leaving a balance of 
$7,447,428. Deducting charges of $7,143,431, there remains a surplus 


of $303,997, as compared with $108,210 for the previous year. The 
number of passengers carried was 448,576,785. At the annual meet- 
ing of stockholders of the Philadelphia Rapid Transit Company, 
Henry Phipps was reelected for a term of four years, and August 
B. Loeb was elected a director to take the place of John M. Mack, 
resigned. 


Chicago: Closing. 
Chicago Telephone............ 0... 0c. cece eee 118 
Chicago Edison Light....................... 145 
Metropolitan Elevated preferred............. 661% 
National Carbon common................... 85 
National Carbon preferred.................. 117 
Union Traction common.................... 5 
Union Traction preferred................... 20 


The Union Traction Company has ordered 200 cars, to cost 
$1,000,000. 

The Metropolitan Elevated directors at their monthly meeting 
did not act on the dividend. 

The Northwestern Elevated has issued its report for the year 
ended June 30, 1906. The income account shows as follows: gross, 
$1,948,727; expenses, $705,572; net, $1,243,155; charges, taxes, etc., 
$962,650; surplus, $280,499, equal to 5.6 per cent on the $5,000,000 
preferred stock. The average daily increase in passengers carried 
was 6,356, equal to 8.65 per cent. The ratio of operating expenses, 
including maintenance reserve, to earnings was 46.62 per cent. 
Ratio of operating expenses, maintenance reserve, loop account and 
taxes to earnings was 62.72 per cent. All the retiring directors were 
reelected. | 


DATES AHEAD. 

American Electrochemical Society. New York city, October 8 
and 9. 

American Society of Municipal Improvements. 
Ala., October 2-4. 

American Society of Mechanical Engineers. New York, N. Y., 
December 4-7. l 

American Street and Interurban Railway Engineering Associa- 
tion; American Street and Interurban Railway Association. Colum- 
bus, Ohio, October 15-19. 

Empire State Gas and Electrical Association. 
October 12. i 

Kansas Gas, Water and Electric Light Association. 
Kan., October 16-17. 

Michigan State Electric Association. 
ber 10-12. 

National Machine Tool Builders’ Association. 
October 23-24. 

Old Time Telegraphers’ and Historical Society. 
D. C., October 9, 10 and 11. 

Railway Signal Association. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


Birmingham, 


New York city, 
Lawrence, 
end Rapids, Mich., Octo- 
New York city, 


Washington, 


OBITUARY NOTES. 


MR. MARTIN F. MURPHY, a financier and business man of 
Renovo, Clinton county, Pa., died suddenly at Philadelphia, Pa., on 
September 17. Mr. Murphy was fifty-eight years old, and was 
reputed to be the wealthiest man in Clinton county. He was one of 
the pioneer settlers there and one of the founders of Renovo. At 
the time of his death he was a director of the First National Bank, 
of Renovo, a director of the Edison Heat and Light Company, owner 


of the Ridgway Sand and Stone Company, and of the Steam Heat 
Company, all of Renovo. 


MR. P. F. KOBBE, a director of the Westinghouse Electric and 
Manufacturing Company. died at his country place, “Hillfield.”’ 
Stockbridge, Mass., on Friday, September 21. Mr. Kobbe had been 
ill for some time and his death was not unexpected. He was born 
in New York, October 24, 1842, and was educated in Germany. He 
served in the Civil War as a member of the Seventh Regiment. He 
became interested in electricity and was connected with the United 
States Lighting Company when it was absorbed in 1890 by the 
Westinghouse company. Mr. Kobbe was then elected vice-president 
and treasurer of the Westinghouse corporation. He was also 
identified with the British and French Westinghouse Companies 
and with other Westinghouse interests. He was a member of the 
Calumet and Richmond County Country Club and the Society of 
Colonial Wars. He is survived by a widow and five children. 


MR. T. E. HAMBLETON, who for half a century had been a 
familiar figure in Baltimore business and banking circles, died at his 
home, “Hambledune.” near Lutherville, Md., at 12.50 P. M., Friday. 
September 21. Mr. Hambleton was called the father of rapid transit 
in Baltimore. He bought the old People’s Line at auction and spent 
large sums of money in bringing it up to the requirements at 
the time. He next induced the Widener-Elkins syndicate, of Phila- 
delphia, to become interested in Baltimore, and finally brought about 
the amalgamation of ail the street car lines. Another big project 
in which Mr. Hambleton was actively interested was the building of 
the West Virginia Central & Pittsburg Raiiroad and the Piedmont 
& Cumberland Railroad, the financing of both properties being han- 
dled by his house, the banking firm of Hambleton & Company. 
These properties are now owned by the Gould interests. Mr. 
Hambleton also financed the various Baltimore gas companies, which 
have since heen consolidated. He was seventy-seven years of age. 
and a native of Maryland. 


PERSONAL MENTION. 


MR. FRANK D. LAWRENCE, the well-known president of the 
F. D. Lawrence Electric Company. Cincinnati, Ohio, was a visitor 
to New York city last week. 


MR. H. MOZEN. of Atlanta, Ga., has succeeded T. M. Sommer- 
kamp. of Columbus. as manager of the Columbus, Ga., exchange of 
the Southern Bell Telephone Company. 


MR. S. LL WHEELER, superintendent of the fire and police tele- 
graph at Springfield, Mass., an old-timer who has been many years in 
the industry, was a visitor to New York city last week. 


MR. E. H. RICHARDS. formerly assistant superintendent of the 
Boston & Worcester Street Railway Company, has been placed at the 
head of the Newport, R. I., division of the Old Colony line. 


MR. H. E. WELLS has been appointed to look after the interests 
of the Buckeye Electric Company, Cleveland, Ohio, in the South, 
and has opened an office in Dallas. Tex., located at 216 Commerce 
street. 


MR. H. H. CARR, of Newport News, Va., has been appointed 
general manager of the Raleigh (N. C.) Street Railway Company, 
this being the initial step in a movement to generally rehabilitate 
the system. 


MR. THOMAS M. KEELEY. formerly superintendent of the 
Michigan United Railways, has been appointed general manager 
of the Michigan Heat and Power Company, with headquarters at 
Lansing, Mich. 


MR. CHARLES E. BROWN, of the Central Electric Company, 
Chicago, N1., was a visitor to New York city last week. Mr. Brown 
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reports a busy summer and expectations of a heavy demand for all 
kinds of material for the fall and winter. 


MR. GEORGE A. COLE, of the John A. Cole Company, 776-770 
Folsom street, San Francisco, Cal, was a visitor at Niagara 
Falls during the recent electrical gathering there, and since that 
time has been in New York and other eastern cities. 


MR. PAUL LUPKE has been appointed editor of the Question 
Box of the National Electric Light Association, and has already 
begun the preliminary work. Mr. Lupke was in charge of this 
department and presented a particularly efficient report to the 
Atlantic City convention. It is believed that the 1907 Question Box 
will be far in advance of its predecessors. 


DR. JOHN TROWBRIDGE, professor of physics at the Jefferson 
Physical Laboratory, Harvard University, who for a number of years 
has been a painstaking laborer in research work, and who has 
contributed many valuable essays and treatises on the subject of 
electrical and physical phenomena, celebrated his seventy-ninth 
birthday at his home in Arlington, Mass., on September 18. Dr. 
Trowbridge is in the best of health. 


MR. GEORGE GRAY WARD, vice-president and general manager 
of the Commercial Cable Company, was a passenger on the Pacific 
Mail steamer Mongolia, which went on a reef on Midway Island 
in the north Pacific, on Sunday, September 16. The steamship was 
about to land passengers at Midway Island when she went aground. 
The passengers were taken off the ship and landed on the island, 
and on the morning of September 21 the vessel was fluated. Mr. 
Ward will very likely reach San Francisco via the transport Buford, 
which was due to arrive at Midway on September 21. 


MR. G. R. NEWCOMER, district manager for the Middle West 
for the Brilliant Electric Company, Cleveland, Ohio, has been 
appointed assistant to General Manager E. J. Kulas, with head- 
quarters at Cleveland, Ohio. The business of the Brilliant Electric 
Company has been so great during the past season that this rear- 
rangement of the personnel is necessary. M. E. V. Hennecke, the 
direct representative in charge of the tantalum and “Gem” lamp de- 
partment, has been in the Far West for some time, and is meeting 
with remarkable success in the placing of large orders for these 
high-efficiency lamps. 

INDUSTRIAL ITEMS. 


THE RUST BOILER COMPANY. of Pittsburg, Pa., has secured 
the order for the boilers for the United States Steel Corporation's 


new plant at Gary, Ind., the order being for sixteen 400-horse-power 
Rust water-tube boilers. 


THE A. & W. ELECTRIC SIGN COMPANY; Cleveland, Ohio, will 
send its illustrated catalogue to parties interested in electric sign 
propositions. This company has designed a system of sign lighting 
for which many features of economy and utility are claimed. 


THE BALL ENGINE COMPANY, Erie, Pa., has published a 
handsome, souvenir catalogue dealing with its achievements during 
the past twenty-five years. The story is entitled, “A Quarter of a 
Century Building High-Grade Steam Engines and Nothing Else.” 


THE H. KRANTZ MANUFACTURING COMPANY, 160-166 
Seventh street, Brooklyn, N. Y., will be pleased to send a copy of 
bulletin No. 19 to any one interested in switchboards, switches, 
panel-boards and outlet boxes. This bulletin gives dimensions. 


illustrations and prices on type H knife switches, fuse blocks and 
terminals made by the company. 


THE SAFETY ARMORITE CONDUIT COMPANY, Pittsburg, Pa., 
has hit upon a neat advertising souvenir in the form of a match 
safe decorated with a celluloid strip which forms a ten-year 
calendar. This souvenir is neat in appearance, of practical value 


as a match receptacle, and of great utility as a ready-reference 
calendar. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, III. 
is distributing a handsome series of blotters to the various jobbing 
houses and also to prospective customers. These include the 
“International,” the “College Girl” and the “Fameus Paintings” 
series. The company will be glad to take up the matter with jobbers 
who are interested in this form of advertising in connection with its 
various products, which include Allen soldering sticks, “Sun” solder- 
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ing sticks, “Samson” soldering sticks, Allen soldering paste, Allen 
soldering salts, Allen commutator lubricant and Allen iiquid flux. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., will send samples of its new push-button switch with 
fibre plate to any interested architects, engineers and contractors, 
without charge. The company is now carrying in Boston, New York 
and Chicago over 200,000 sockets, including some thirty different 
special finishes. and can make prompt shipment from any of these 
stocks. 


THE HOLTZER-CABOT ELECTRIC COMPANY. Brookline. 
Mass., has ready for distribution the following literature: circular 
entitled, “Twelve Timely. Telephone Topics.” which is being mailed 
to the various telephone exchanges throughout the country; booklet 
“148-AA,” covering intercommunicating telephones used in connec- 
tion with telephone exchanges; bulletin ‘151-A,” covering various 
types of electric beils, particularly the water-tight and high-voltage 
bells which the company offers as something new, and also illus- 
trating the new “return call” bell and button; bulletin “154,” cover- 
ing automatic gas lighting apparatus; bulletin ‘“203,"" describing 
transmitters, transmitter arms and induction coils; bulletin *301-A 
and 305-A,” covering type E enclosed and semi-enclosed motors and 
small direct-current motors and dynamos respectively. Any of these 
may be secured upon request. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., announces that the sales of its 
staples and cleats to the smaller telephone companies, both Bell 
and independent, are beginning to increase rapidly. These com- 
panies are realizing that although the first cost of the staples is 
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greater than that of bare staples, different kinds of tacks or other 
forms of metallic insulated wire supports, they are economical in 
the end. The use of the Blake insulated staple prevents numer- 
ous short-circuits, grounds in wiring and circuit interruptions 
which are not only expensive to find. but annoying to the telephone 
subscriber. The business of the company in these articles has so 
increased in Canada that an agency has been established there by 
the Norton System Telephone Manufacturing Company. of Toronto 
and Halifax. 


THE NATIONAL BRAKE AND ELECTRIC COMPANY, Mil- 
waukee, Wis., announces the following recent orders for National 
air-brake equipments: Chicago City Railway Company, Chicago, I.; 
United Railways of San Francisco, San Francisco, Cal.; Oakland 
Transit Company, Oakland, Cal.; Spokane Traction Company, Spo- 
kane, Wash.; Metropolitan Street Railway. Dallas, Tex.; Rapid 
Transit Railway Company, Dallas. Tex.; Dallas Consolidated Rail- 
way Company, Dallas, Fex.; San Diego Electric Railway Company, 
San Diego, Cal.; Worcester Consolidated Street Railway Company, 
Worcester, Mass.; Michigan United Railways, Kalamazoo. Mich.; 
Twin City Rapid Transit Company, Minneapolis, Minn.; Chat- 
tanooga Railways Company, Chattanooga, Tenn.; York Street Rail- 
way Company, York, Pa.; Memphis Street Railway Company, Mem- 
phis, Tenn.; Birmingham Railway, Light and Power Company, 
Birmingham, Ala.; Knoxville Railway and Light Company. Knox- 
Pensacola Electric Terminal Railway Company. All 
orders for the above roads have been taken within the last thirty 
days, during which time this apparatus has been on the market and 
approximate 400 equipments. 


Record of Electrical Patents. 


Week of September 18. 


831.071. SAFETY DEVICE. George H. Hill, 
Canada, assignor of one-half to Michael 
Montreal, Canada. Filed July 7, 1902. A circuit-breaker having 
two current coils, one for each side of the circuit, which, 
through relays and a third coil, actuate the breaker. 


Montreal, Quebec, 
Joseph Doherty, 


$31,089. GRAB-BUCKET. John A. McGrew, Columbus, Ohio. Filed 
August 10, 1905. The scoops are operated by motors mounted 
on the bucket-hood. 


$31,101. DEVICE FOR SINGLE-PHASE COLLECTOR-MOTORS 
WITH COMPENSATION WIRING. Rudolf Richter, Wilmers- 
dorf, near Berlin, Germany, assignor to The Siemens-Schuckert 
Werke G. M. B. H., Berlin, Germany. Filed November 21, 1905. 
A circuit of variable reactance is connected in parallel with the 
armature of an alternating-current commutator motor, 


DEVICE FOR SINGLE-Pitas—E CoLLECTOR-MOTORS 
WITH COMPENSATION WIRING. 


831,101. 


831,131. MULTICONDUCTOR CABLE. Walter C. Yeatman, 
Chicago, Ill., assignor to American Telephone and Telegraph 
Company. Filed June 13. 1903. A four-stranded conductor, the 
two pairs of strands being twisted in opposite directions. 


$831,168. INSULATOR. Arthur J. L. Lembeck, Sioux City, Iowa, 
assignor of one-half to John P. Wall, Sioux City, Iowa. Filed 
November 26, 1904. Two heads are provided placed at right 
angles. 


831,180. FREQUENCY METER. Edward McGarvey, Bellefonte, 
Pa. Filed December 7, 1904. A meter of the vibrating reed 
type. 

831,186. ELECTRIC HEATING UNIT. Earl H. Richardson, 


Ontario, Cal., assignor to Pacific Electric Heating Company, Los 
Angeles, Cal. Filed December 19, 1905. A method of winding, 
giving substantially uniform thickness and length to the heater 
unit. 

£31,226. ELECTRIC CUTOUT. Frank B. Hinkson, New Castle, Pa. 
Filed March 25, 1905. The cutout is c:osed by the static press- 
ure of a water pipe and opened when this becomes dynamic. 

831,244. COMBINED MECHANICAL AND ELECTRIC MOTIVE 
POWER FOR TRAINS. George G. Schroeder, Washington, 
D. C. Filed April 17, 1905. The prime mover is geared to one 
axle and an electric motor to another, a dynamo being provided 
which may be driyen by the engine. 


£31.269. STORAGE-BATTERY ELECTRODE PLATE. Thomas A. 
Edison, Llewellyn Park. N. J.. assignor to Edison Storage 
Battery Company, West Orange. N. J. Filed March 5, 1903. A 
plate for use in alkaline electrolyte, the pockets for the active 
material being made of metal of two thicknesses. 

£51,274. ELECTRIC SPARKING MECHANISM FOR EXPLOSIVE 
ENGINES. Hiram A. Frantz, Cherryville, Pa. Filed January 
9, 1905. A sparker operated by a rocker-arm within the cylinder. 

831,282. ARC LAMP. Alvin Hausold, Allegheny, Pa.. assignor to 
Keystone Electric and Manufacturing Company, Pittsburg, Pa. 
Filed January 12, 1906. A method of constructing a carbon 
support. 

PROTECTIVE DEVICE FOR VENTILATING-FANS. 
Robert A. Ilg, Chicago, Ill., assignor of one-half to Theresa Ilg., 
Chicago, Ill. Filed February 3, 1905. The motor is entirely 
surrounded by a hood which provides ventilation. 

£31,288. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor 
of one-half to William J. Latta. Philadelphia. Pa. Filed Novem- 
ber 22, 1905. An improved system of simple telegraphy. 

£31802. ABRIAL ELECTRIC TRACKWAY. George G. Schroeder, 
Washington, D. C., assignor to Industrial Motor Company. 
Filed May 29, 1906. The track is supported so as to allow 
oscillatory and longitudinal movement. 


530 


831,304. ELECTRIC CONTROLLER. Charles C. Shedrick, Sher- 
brooke, Quebec, Canada. Filed August 12, 1905. Makes use of 
rocking contactors actuated by electromagnets. 


831,311. LAMP SHADE AND PROTECTOR. Gregory Strootman, 
Buffalo, and Henry J. Caner, Rochester, N. Y. Filed January 
26, 1906. The shade has a double-cone or hour-glass shape. 


831,326. ELECTRIC FIXTURE. John H. Dale, New York, N. Y. 
Filed May 20, 1905. A bracket with a threaded adjustable clamp 
for taking different sizes of conduit. 


831,327. POST AND BOX FOR CABLE TERMINALS AND THE 
LIKE. Benjamin F. Daly, New York, N. Y. Filed December 
15, 1905. A post with a hollow base. — 


831,442, INDUCTOR-ALTERNATOR, 


831,338. INSULATOR. Monroe J. Glick, Westfield, Ill., assignor to 
Jackson Rardin and Timothy Rardin, Westfield, Ill. Filed 
October 2, 1905. Two intercommunicating slots are provided, 
arranged at an angle. 


831,348. TELEPHONE-RECEIVER SUPPORT. Frank F. Howe, 
Marietta, Ohio. Filed March 31, 1906. Provides adjustable 
supports for both receiver and transmitter. 


831,355. TELEGRAPHIC TRANSMITTING DEVICE. Isidor 
Kitsee, Philadelphia, Pa. Filed June 21, 1906. Two opposing 
unequal sources of current are provided with means for shunt- 
ing the stronger. 


831,364. SELECTOR OR LOCKOUT FOR PARTY LINES. Alexis 
Marchand, Buckingham, Wash., assignor of one-half to James 
B. Valentine, Bridgeport, Wash. Filed September 5, 1905. 
Revolving contacts may be locked in position so as to cut out 
any subscribers. 


831,376. RAILROAD SIGNALING. Petrus J. Portman, Amsterdam, 
Netherlands. Filed July 6, 1905. A source of current and a 
signal are provided on the vehicle, signals being communicated 
through auxiliary conductors. 


831,383. PROTECTOR FOR INCANDESCENT GLOBES. Charles 
Schmidt, Allegheny, Fredrich Wunderlich, Pittsburg, and James 
A. Thibodeau, Turtle Creek, Pa. Filed January 12, 1906. A soft 
cap for protecting incandescent bulb tips. 


831,396. PROCESS OF SEALING EVACUATED VESSELS. Willis 
R. Whitney, Alplaus, N. Y., assignor to General Electric Com- 
pany. Filed March 8, 1905. Openings in the glass vessel are 
closed by metallic caps, pressed on when the glass is plastic. 


831,400. ELECTRIC VAPOR LAMP. Howard I. Wood, Schenectady, 
N. Y., assignor to General Electric Company. Filed July 21, 
1902. A switch connected to an auxiliary electrode is placed 
within the tube. 


831.401. VAPOR ELECTRIC APPARATUS. Howard I. Wood. 
Schenectady, N. Y., assignor to General Electric Company. 
Filed March 31, 1904. All electric connections are made through 
one end of the tube. 


$31,404. CONTROLLING SWITCH. Henry P. Ball, New York, 
N. Y., assignor to General Electric Company. Filed February 
23, 1905. The controlling switches automatically lock one 
another, 
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831,412. TROLLEY WHEEL. John Brown, Camden, N. J. Filed 
December 16, 1905. Auxiliary wheels provide two extra grooves. 


§31,430. INCANDESCENT LAMP SOCKET. James J. Hartley, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed April 27, 1905. A method of construction. 


831,434. WATER-PURIFIER. Frank B. Hinkson, New Castle, Pa., 
assignor to Hinkson Electric Liquid Purifying Company, Pitts- 
burg, Pa. Filed October 7, 1905. An electrolytic purifier. 


831,442. INDUCTOR-ALTERNATOR. Charles A. Kelsey, Pittsfield, 
Mass., assignor to Stanley-G. I. Electric Manufacturing Com- 
pany. Filed July 6, 1905. The armature coils and revolving 
inductors are arranged helically. 


831,446. ALTERNATING-CURRENT MOTOR. Marius C. A. Latour, 
Paris, France, assignor to General Electric Company. Filed 
January 21, 1905. The brushes are lifted from the motor 
commutator at a given speed without changing the electrical 
connections. 


831,451. SYSTEM OF MOTOR CONTROL. Charles E. Mandelick, 
New York, N. Y., assignor to Sprague Electric Company. 
Filed December 19, 1905. A motor circuit controlled by a relay 
permits the operation of a number of controllers. 


831,467. TROLLEY HEAD. William H. Pfrimmer, New Albany, 
Ind., assignor of one-sixth to Jacob W. Roberts and one-sixth 
to David E. Jones, New Albany, Ind. Filed November 2, 1905. 
Provided with rotating disc guards, spring-mounted. 


831,475. INDUCTOR-ALTERNATOR. David B. Rushmore, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed 
October 5, 1905. The inductor has two helical projections and 
the armature coils are laid in helical slots. 


831,475. 


INDUCTOR-ALTERNATOR. 


831,478. METERING SYSTEM. Ernest Schattner, Schenectady, 
N. Y., assignor to General Electric Company. Filed August 19, 
1905. The action of the damping system is controlled by a 
centrifugal governor. 


831,482. ELECTRIC HAMMER. Robert Smith, Middletown, Ohio. 
Filed August 8. 1905. The blow is delivered by a spring com- 
pressed by means of an electromagnet. 


831,490. ELECTRIC CIGAR LIGHTER. Julius C. Tournier, 
Schenectady, N. Y., assignor to General Electric Company. 
Filed September 25, 1905. A method of construction. 


831,509. TROLLEY. Jacob T. Haudenshield, Scott township, 
Allegheny county, Pa. Filed November 10, 1905. The wheel is 
ınounted on an oscillating form. 


831,525. COMPOSITE TELEPHONY AND TELEGRAPHY. Harry 
O. Rugh, Chicago, Ill., assignor to Western Telegrapnhnone Com- 
pany, Minneapolis, Minn. Filed January 13, 1903. A shunt 
is placed around the telephone, having low resistance, but 
high impedance. 


831.526. SIGNALING APPARATUS. Harry O. Rugh, Chicago, Ill.. 
assignor to Western Telegraphone Company, Minneapolis, Minn. 
Filed January 8, 1904. Makes use of a polarized relay for con- 
trolling the signal bell, 
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POPULARIZING ELECTRICITY. 

The topic attracting the most interest among those dealing 
in electrical apparatus and energy is the ways and means of 
increasing the use of this agent, thereby not only increasing the 
business of the power-houses, but of the manufacturing com- 
panies as well. Very many plans have been suggested, and 
many are being tried, with more or less success. One having a 
good deal of interest is reported from Brussels. It seems that 
Mr. R. Goldschmidt, of that city, has established a free laboratory 
and museum of electrical apparatus. Here are on exhibition all 
kinds of appliances, set up so as to demonstrate their action. 
In the laboratory facilities are available for carrying out ail 
kinds of tests. The originator of this idea has even gone further, 
and provides means for scientific study in certain branches of 
physics and chemistry. This is an original idea which, if properly 
used, will undoubtedly help greatly in spreading the use of 
electrical methods; but it will probably be found almost as 
difficult to induce people not prompted by idle curiosity to avail 
themselves of the facilities here offered as it would be to get 
them to adopt electric lights or motors at once. No doubt there 
will be a number of men or companies who will be very glad 
of the opportunities thus offered, but since the apparatus can 
almost always be secured with a guarantee, to many this will be 
preferable to making tests under conditions not actually those 
to be fulfilled. For the laboratory to be successful it must itself 
be widely advertised. The same is true, to a greater or less extent, 
of any exhibition. For instance, an exhibit of electrical appli- 
ances undoubtedly helps in increasing the use of them, but to 
accomplish the most good the exhibit itself must be made popu- 
lar. The necessity for advertising is not avoided though the 
immediate object of attention is changed. 


MECHANICAL BRAKES FOR CITY RAILWAYS. 

It is rather strange that a wider use is not made of mechani- 
cal brakes on city street railway systems. The development of 
suburban and interurban lines on which heavy cars are run at 
high speeds has made necessary the adoption of some form of 
braking other than the simple hand brake, but except, perhaps, 
on those city lines which extend into the suburbs, the hand brake 
seems to be the standard equipment, in spite of the fact that many 
of the city cars in size and weight compare with. the high- 
speed interurban cars. Exception should be made to this state- 
ment with respect to certain cities where mechanical brakes are 
generally used, but the old method, which was adequate for horse- 
cars, still persists in some of our most important towns. 

The reason for this is not a lack of a satisfactory mechanical 
brake, for there are both electric and air-brake systems suitable 
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for city cars. These appliances are not in an experimental state. 
They have been thoroughly developed and tried. Nor would 
there seem to be any difficulty in training the city motorman in 
the use of these appliances, since he is certainly not in any way 
less capable than the motorman on the interurban car. It may 
be urged against them by the railway companies that they are 
expensive, both to install and to maintain. This is true, if 
comparison be made simply with the hand brake; but it may be 
said with equal justice that the motor equipment costs more 
than horses. Improved methods of traction making it possible 
to run heavier cars and to make higher spceds certainly call 
for improved safeguards. The additional expense is compen- 
sated, in part at least, by an improved service and a reduction 
in the number of accidents. 

A valuable feature of the mechanical brake is that it re- 
duces the strain, both physical and mental, upon the motorman. 
It requires the exercise of considerable strength to stop a heavy 
car with a hand brake, and certainly the man who is tired 
physically can not be as alert as one who is less fatigued. He will 
then run his car with less thought to the comfort of the pas- 
sengers, and is much more likely to have accidents. As an in- 
stance where this feature is well realized we may point to the 
systems in St. Louis, where the cars are equipped with air 
brakes, and the motorman is provided with a seat which he uses 
when in the outlying parts of the system, discarding it only 
when his car reaches the busy down-town section. 

This question of the use of mechanical brakes has been 
under investigation by a committee of the Congress of the Inter- 
national Union of Tramways and Short Railways, which met 
recently in Vienna. The committee consisted of two experienced 
tramway men who have had this subject under study for 
several years. Their report was in favor of a mechanical brake, 
but the two members could not altogether agree upon the type 
of brake most suitable. Mr. Scholtes, director of the Nurem- 
burg-Fiirth Tramways, looked at the matter from the statis- 
tical point of view. He believes that when, on account of the 
weight of the cars, or the use of trailers, or when, for any 
other reason, the hand brake can not be safely employed, a 
mechanical brake should be adopted, and, in general, this should 
be an electric brake. On the other hand, Mr. E. R. Bjorkegren, 
chief engineer of the Grosse Berliner Strassenbahn, while agree- 
ing with Mr. Scholtes as far as the use of mechanical brakes 
is concerned, thinks that the air brake is the more satisfactory, 
mainly because it acts more quickly than the electric brake and 
therefore gives the motorman more confidence. Both members 
of the committee agree that the electric brake costs less to install 
and to maintain than the air brake. It may, however, involve 
certain other disadvantages. For example, when the current 
utilized is drawn from the motors acting as generators, the 
average load on the motors is increased. If, on the other hand, 
the current is drawn from the line, the brake may be put out 
of commission when the supply from the line is interrupted. 
The air brake also has its weak points. But the important thing 
is not whether the mechanical brake should be operated electric- 
ally or by means of compressed air, but that such brakes should 
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be more widely used, and that, with the standard type of car 
found to-day on city streets, the whole dependence should not 
be placed upon a short lever worked by hand. The electrical 
equipment of the heavy city car may consist of two fifty-horse- 
power motors, put on mainly to enable the car to start rapidly. 
But although it may occasionally be much more important to stop 
suddenly, the old hand-operated mechanism is still largely 
depended upon. 

There is another feature, too, in the use of the mechanica! 
brake which is seldom found when the hand brake only is em- 


ployed 


that is, the provision of an emergency brake. Not in- 
frequently this emergency brake is itself a hand brake placed 
there for use when the mechanical equipment fails. It is not 
expected to be brought into service for sudden emergencies, 
such as preventing a collision. In that case, if the mechanicui 
brake fail, there is probably little time to do anything else, 
but it is a great safeguard in case the mechanical device breaks 
down on a grade. In a similar situation the motorman on the 
car equipped only with hand brakes must depend upon his 
motors if the hand brake fails. It may be contended that the 
latter type of brake is less liable to trouble than are the mechan- 
ical brakes, but they do fail sometimes, and when they do, not 
only is there no supplementary brake, but the motorman is apt 
to be physically in a poor condition for meeting emergencies. 
The situation as regards the braking of city cars is similar 
to that existing a short time ago in connection with the sig- 
naling on interurban lines. Cars were operated at steam rail- 
road speeds without any particular signal system, and this 
often done on highways, which aggravated the troubles, for it 
was dangerous not only to those using the railway, but to 
others simply passing along the highway. In both cases we have 
developed the motive power more rapidly than our safeguards; 
or, rather, we have been more ready to avail ourselves of the 
former than of the latter, for there are to-day both signaling 
systems and braking devices which are entirely satisfactory. 


WIRELESS TELEGRAPH CONFERENCE. 

A conference representing thirty-one governments assembled 
at Berlin on Wednesday of this week to endeavor to reach some 
understanding in the use of this means of communication. The 
conference was called together by the German government, which 
took the initiative in this matter because the Marconi Company 
has refused to exchange messages with stations equipped with 
the Slaby-Arco apparatus, the system used by that government. 
In 1903 a similar conference was held, in which, however, only 
eight governments took part, these being the United States, 
Germany, Great Britain, France, Italy, Spain, Russia and 
Austria-Hungary. A protocol was agreed upon and signed at the 
earlier conference by the delegates of six of the governments, 
those from Great Britain and Italy not signing, because of con- 
tracts between their government and the Marconi Company. 
But little good has come of this agreement, as the Marconi 
Company still adheres to its old policy and receives messages 
only from stations and vessels equipped with Marconi apparatus. 
It was for this reason that the Marconi apparatus was removed 
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from the Nantucket lightship in 1904, as the company refused to 
accede to the request of the government at Washington to receive 
The conference now in session 
No doubt many im- 


messages from German vessels. 
will probably last for a number of weeks. 
portant matters will come up in addition to the one at present 
causing the most friction, but it is, of course, impossible to 
indicate in the least the probable trend of action. 

At another conference, held the latter part of September at 
Ghent, the use of wireless telegraphy ın time of war was taken 
up and a number of articles adopted which will be found on 
another page of this issue. In general, these articles concern 
only the belligerents, but one of them may cause great incon- 
venience to non-combatants. This is the one which gives 
belligerents the right to prevent the transmission of Hertzian 
waves by a neutral state over the high seas within the sphere 
of their military operations. The high seas—tiat is to say, 
waters lying bevond the three-mile Jimit—have always been con- 
sidered free to all, but this article would deny non-combatants 
the right to make use of wireless telegraphy if the fleets of the 
states at war should choose or happen to come within range 
of the sending stations. At the present time, when no attempt 
is made to direct Hertzian waves, an unfriendly fleet might deny 
the right of a neutral state to send messages along its own coast 
or even inland, because the waves, which spread out in all direc- 
tions, might be thought to interfere with the fleets own ap- 
paratus. In other words, two quarreling countries might take 
it upon themselves to throw out of service a system of communi- 
ration of world-wide importance, and it would be intolerable 
if this should be allowed to become the general practice. Wire- 
less telegraphy is becoming of too much importance to put it 
under this limitation. 


THE BINNACLE A CAUSE OF ERROR IN A COMPASS. 

A recent accident to a yacht which ran on a reef near 
Portland harbor warrants a suggestion to owners of yachts. 
The facts are: before starting on a cruise the compass was ad- 
justed, but the vessel was sailed by day and in clear weather, 
until, from a certain buoy in Massachusetts Bay, a course was 
laid to Portland harbor, and when the threatened fog fell the 
boat could be steered only by compass, and breakers were heard 
near Portland Head, where the vessel ran on a reef, from which 
it was removed without injury, and later reached Portland 
harbor. 

It was apparent that the compass was in error, and on the 
return trip a course was laid out from Portland harbor to outside 
of Cape Ann, some fifty miles distant, and it became evident 
that steering on this course would bring the boat several miles 
to the westward and on the rocks of Cape Ann. 

At the home port, the evidence of this error in the compass 
was submitted to the expert who had adjusted it a short time 
previously, and on reexamination the compass was found to be 
correct. 

After this was completed and the brass binnacle cover hold- 
ing the glass panels, which had been removed for the test, was 
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replaced, it was noted that the compass moved. On further 
Gxamination it was found that this “brass” cover was magnetic, 
and that this was due to its lower edge being a bead spun over 
a ring of large iron wire. 

Is it not possible that other binnacle covers may be made 
in a like dangerous manner and be a source of peril in naviga- 
tion’ Some time ago the story was related that it was found the 
compass on a vessel lighted by electricity was in error when the 
circuit was charged. It was found that the wires were coiled in 
such a manner near to the binnacle as virtually to make a galva- 
nometer, but the deviation of the needle was so great that no 
one was deceived, although at first the cause may not have been 
apparent. 

For boats illuminated by electricity no further suggestion is 
necessary, as the person in charge of the electric lighting plant 
can readily make the tests; but for other boats not so equipped 
the test may be easily made when the vessel is stationary by 
removing the binnacle cover and noting if holding it in different 
positions around the compass affects the direction of the needle. 


THE RADIUM CONTROVERSY. 

Qn another page of this issue an exceedingly interesting 
summary of the recent controversy on radium, made by Mr. 
Frederick Soddy, is reprinted from Nature. Mr. Soddy is one 
of those who have taken a very energetic part in advancing our 
knowledge in the new field of radioactivity, but, in his summa- 
tion of the situation, he takes.a fair stand. He points out that 
while a number of men eminent in science did or were ready 
to take part in the controversy and uphold the new idea, the 
opposition was left practically to Lord Kelvin, among the 
physicists, and Professor H. E. Armstrong, among the chemists. 
The greater body of younger men seem to have been too thor- 
oughly impressed with the evidence in favor of the new ideas 
to set them aside lightly. | 

The controversy, has, however, had one desirable result: 
it has established a better understanding, and will probably 
result in the designation of radium, for a time at least, as a 
compound, without the descriptive term, “chemical,” the reason 
being that there is no question that helium is given off from 
what appears to be pure radium. 

Mr. Soddy naturally lays a great deal of stress upon the 
large amount of experimental evidence in favor of the disinte- 
gration theory and the fact that no experiment as yet con- 
ducted fails to conform to this idea, and he urges those who 
are inclined to doubt to undertake some experimental work 
themselves. Nothing original need be attempted: all that is 
necessary is to repeat experiments which have been very com- 
pletely described. This advice is reasonable, for it is not fair 
to those who have expended so much time and labor in acquiring 
knowledge for one who knows nothing about it at first hand to 
condemn entirely the work of the other, no matter how greatly 
the results differ from his own ideas. He should at least repeat 
the other’s experiments before denying the results. 
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American Electrochemical 
Society. — 


The following provisional programme 
has been issued for the tenth general meet- 
ing of the American Electrochemical So- 
ciety, which will be held in New York 
city next week. The members of the so- 
ciety have been invited to join the com- 
mittee of the Perkin memorial celebration 
in a banquet to be given Sir William Per- 
kin at 8 o’clock on Saturday evening, Oc- 
tober 6. 

On Monday, October 8, at 9 a. M., a 
meeting of the board of directors will be 
held at Columbia University. At 10 A. M. 
there will be a session for reading and dis- 
cussion of papers and an experimental lec- 
ture. At 2.30 P. M. there will be a lecture 
by Charles Baskerville, Ph.D., on “Use of 
the Ultra-Violet Light m the Laboratory 
and in Practice,” at the chemical labora- 
tory of the College of the City of New 
York. 

Tickets will be provided by the local 
committee for visiting numerous points of 


interest on Monday afternoon, including 


several large power-houses, the electrical 
testing laboratories, the Pennsylvania 
Railroad tunnel under the Hudson river, 
the Weston Instrument Company and the 
Edison laboratories at East Orange, N. J. 

On Tuesday, October 9, at 9.30 a. M., 
there will be a session for reading and 
discussion of papers, and a lecture on py- 
rometers, with an exhibition of commercial 
instruments. On Tuesday afternoon the 
members of the society and guests will be 
conducted to the plant of the American 
Smelting and Refining Company, near 
Maurer Station, N. J. 

The following papers are announced for 
presentation at this meeting: 

“Formula for the Electromotive Force 
of a Helmholtz Concentration Cell,” by 
Henry S. Carhart. 

“An Aluminum and Magnesium Cell,” 
hy G. H. Cole and H. T. Barnes. 

“The Decker Primary Battery,” by F. 
B. Crocker. — 


“Visible Migration of Particles Between 
Electrodes,” by Carl Hering. 


“Some Factors Affecting the Distribu- . 


tion Law,” by H. E. Patten. 

“Melting Points of Some Cryolite- 
Alumina Mixtures,” by Francis R. Pyne. 

“Double-Decomposition of Zine Sul- 
phate and Sodium Chloride,” by P. B. 
Sadtler and W. H. Walker. 

“Some Small Laboratory Appliances for 
Electric Fusion and Other Work,” by S. 
S. Sadtler. 

“A Thermo-Electric Pyrometer for 
General Industrial Applications,” by F. F. 
Schultz. 

“Copper Cathodes in Nitric Acid,” by 
J. W. Turrentine. 
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REMOVING OIL FROM EXHAUST 
| STEAM.’ 


BY ALBERT A. CARY. 


Separation of oil from condensed steam 
has been a problem of great moment, and 
many methods and devices have been used 
to effect its removal, all of which may be 
classified in the six divisions in the first 
of which batie plates or screens are used, 
the exhaust steam being thrown against 
these surfaces and allowed to pass, while 
moisture and free oil cling to the plates 
and are separated. In the second method, 
the steam delivered by the engine is sent 
through filters, generally composed of eoke 
or some other loose. material, while in 
the third process the steam is exhausted 
from the engine through a series of pipes 
having their lower ends immersed in 
water, which is supposed to wash out the 
oil and allow the steam to pass to its place 
of exhaust. 

A fourth method makes provision for 
the steam exhausted from the engines to 
be projected upon the surface of a large 
tank of water, where the oil attaches itself 
to the water surface, while the steam is 
allowed to pass on to its point of exhaust. 
The fifth method allows the steam with its 
charge of oil to be condensed and then 
carried to a skimming tank, where the oil 
is supposed to rise to the surface of the 
water and float off, while the cleared water 
is drawn from a point some distance be- 
low the surface. In the last of all the 
methods purification is effected by passing 
the oil-charged condensed steam through 
various filtering mediums, such as 
blankets, sponges, straws, excelsior, etc., 
and depending upon their oil-retaining 
properties to clear the water of its con- 
tained oil. = 

Recently a new process has been devised 
which provides for the introduction into 
the water of a small percentage of a 
special material, the nature of which is at 


present a secret, which has a great affinity 


for oil. As this material is stirrėd 
throughout the condensed steam, it takes 


up the oil in the same way that blotting 


paper takes up ink. Tests thus far made 
show that the separation of oil from water 
by this process is absolute and complete. 

Oil is present in exhaust steam in three 
different forms: first, as a vapor; second 
in finely subdivided particles of oil; third, 
in the form of a coating around the small 
particles of condensed water existing in 
exhaust steam. In all of the processes of 
oil separation, excepting the last de- 


1 Abstract (Engineer) of a paper read before the 
American Society of Refrigerating Engineers. 
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scribed, it will be seen that it may be pos- 
sible to ensnare and filter out the finely 
divided particles of oil floating in the 
steam and also the minute particles of 
water with their oil coating, but it is 
difficult to take care of the vaporous por- 
tion of the oil, which has proved most 
troublesome to the users of such devices. 
When oily steam is condensed, oil is found 
existing in the resulting water as a free 
oil, little clots of which, either separately 
or combined, float to the surface of the 
= Few persons understand the exact na- 
ture of the emulsion, but if a sample of 
the emulsified oil. and water be placed 
under a powerful microscope and a polar- 
ized light be thrown through it, one will 
sce an enormous number of small globules 
of water having their outer surfaces 
coated with the thinnest imaginable films 
of oil showing beautifully iridescent, as 
the rays of the polarized light pass 
through them. 

Almost any one has noticed the effect 
of a drop of oil falling upon the surface 
of water. This drop may be very minute, 
but it will extend over a large surface of 
the water, forming a film so thin as to be 
almost immeasurable. With a million of 
little globules of water carrying such a 
thin film of oil upon their surfaces, it 
is no wonder the oil is difficult to filter 
off, especially when one considers the 
great tenacity with which oil clings to the 
surface of water. 

Conceiving the idea that a substance 
might be obtained which would have a 


greater attractive force for the oil than the 
surface of water, the inventor of the new 
process discovered the material already 
mentioned. So effective is this material 
that the quantity used for oil extraction 
is but one-twentieth of one per cent of the 
weight of the water itself, and after being 
introduced into the water, it has proved so 
light and feathery that a little stirring 
causes it to diffuse itself throughout the 
volume of oily water. This extreme 
lightness’ and ability to diffuse itself 


throughout -. the water soon. causes 
the material to get in contact with 


all of the oils, which seems to leave 
the water suddenly and attach it- 
self to the material. Thus, in a few min- 
utes the.water becomes cleared and all that 
is needed to produce a liquid as clear as 
crystal is a rapid filtration of the oil and 


- water with its contained oil-absorbing ma- 


terial. Samples of water obtained from 
various power stations and subjected to 
this treatment have shown no trace of oil 
in the filtrate when analyzed by the most 
delicate chemical means. The material 
has such a capacity for oil that it can be 
used several times before a new charge 
is required and, further, the cost of the 
original material is small. 
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The Railway System of the Sernf Valley, Switzerland. 


O SECURE better communication 
between the towns of Elm and 
Schwauden in the Sernf Valley, 

Canton of Glarns, Switzerland, an electric 
railway system was put in operation in 
August, 1905. On account of the numer- 
ous curves and grades in this mountainous 
district, the former in some cases being 
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By Franz Koester. 


be widened up to twenty-three feet. As 
the tracks were built on the side of a 
mountain down which much snow fell dur- 
ing the winter, they were built as close 
to the valley side of the street as possible, 
in order to facilitate the removal of snow 
from the tracks by merely pushing it into 
the valley. In a good many cases, how- 


Iron ties are used throughout. As is 
common on the Continent, the road had 
to be protected by fences, there being 2.16 
miles of iron and 5.5 miles of wooden 
fencing. 

As the whole system was installed with 
the idea of keeping the first cost down to 
a minimum, the car barns and other 


SERNF VALLEY RAILWAY SYSTEM—FREIGHT Motor CAR. CAR BARN AND PASSENGER Cars. NEW BRUMBACH BRIDGE. 
INTERIOR OF CAR BARN. 


as short as thirty-five to sixty-five feet 
radius and as it was desirable to have no 
curves of a radius smaller than 160 feet, 
it was necessary to do a large amount of 
cutting and filling. Besides this a num- 
ber of sections of the streets were built 
on made ground, with walls three or four 
feet high, by the land-owners. As some 
of these streets were only seventeen feet 
wide and in many instances retaining 
walls had to be repaired, the process of 
laying the tracks proved no small under- 
taking. In some cases the roads had to 


ever, as stated above, the two tracks took 
up the entire road. Eleven small bridges 
were built of iron and stone, some of the 
spans running up to sixty-two feet. 
Proper drainage was secured by small 
transverse tunnels emptying into the val- 
ley. 

The rails are of the flange type in cities 
and street crossings, while at other points 
they are of the Vignoles type, laid in 
lengths of fifty feet and weighing fifty- 
five pounds per metre. All joints are sus- 
pended with iron fishplates on both sides. 


buildings are correspondingly simple. For 
the accommodation of the power plant, 
storage battery, car barns, etc, an old 
factory was altered. In Engi-Hinterdorf 
and Matt restaurants were equipped in- 
dependently from an inn and waiting 
room. In Elm there has been erected a 
waiting station, freight house and car 
barn with two tracks, provided with clean- 
ing pits. 

The passenger cars are arranged for 
second and third-class fares, the former 
having a capacity of six and the latter 
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twelve seats with an additional room for 
twelve standing. The second-class pas- 
sengers enter at the middle of the cars, 
which are thirty feet long and have two 
axles thirteen feet apart. There are also 
a few trailers, also with two axles thirteen 
feet apart, which have seats for forty pas- 
sengers. There are a number of freight 
cars, some of the box and some of the 
flat type. The two-axle type of cars was 
chosen, as the company did not wish to 
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employed, and one motor alone may be 
operated. An electric solenoid brake is 
used. An automatic cutout switch is 
mounted on each platform and may be 
thrown by hand. Fuses are also installed 
as an additional precaution. Each motor- 
car is equipped with two sliding bows 
and an air-brake on the Boecker system, 
the sand-box being pneumatically oper- 
ated. The air-compressor is mounted di- 
rectly against the motor frame and is 
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leads down the mountain slope to the 
power-house, while the tailrace discharges 
in the stream Sernf, 230 feet away. 


There are at present two vertical spiral 
turbines of 680 revolutions per minute, 
generating 200 horse-power each. Each 
turbine is direct-connected to a continu- 
ous-current generator of the Oerlikon 
type, the turbines themselves being manu- 
factured by Theodor Bell and Company, 
of Kriens, Switzerland. 


SERNF VALLEY RAILWAY SysTEM—INTERIOR OF POWER PLANT. 


operate heavy cars in the winter on ac- 
count of the light traffic. The cars them- 
selves were built by the Augsburger and 
Nürnberger Maschinenfabriken, while the 
electrical equipment was supplied and in- 
stalled by the Oerlikon Company, of Zu- 
rich, Switzerland. The cars are equipped 
with two sixty-five-horse-power motors, 
and as they are light in weight a speed 
of from eleven to twelve miles per hour is 
reached on the steepest grades, while on 
the level an average speed of fifteen miles 
per hour is easily maintained. 

A series-parallel system of control is 


driven by spur gearing from the main 
motor axle. 

For the operation of this railway a 
small plant was erected near the road, 
and the water of the Muehlebach was 
utilized. The maximum water supply 
available is 2,100 cubic feet per second, 
while the minimum is 175 cubic feet per 
second, with a head of 138 feet. 

The supply water is led through a small 
tunnel, 165 feet long, to a collecting basin 
which is equipped with screen sluice- 
gates and overflow. From here a penstock 
1,836 feet long and 3.28 feet in diameter 


The turbines are provided with delicate 
governor mechanisms and an oil cataract 
working upon a_servo-motor. 

The generators are rated at 135 kilo- 
watts at 800 volts and are of the four- 
pole, shunt-wound, interpole type, there 
being four auxiliary poles located between 
the main poles. The general appearance 
of these machines is well shown in the 
illustration herewith. A storage battery 
of 200 ampere-hours capacity has also 
been installed. 

The switchboard consists of five panels, 
three for generators, one being spare, one 
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for the battery and one for the feeders. 
A voltmeter, an ammeter, two switches 
and a rheostat hand-wheel, together with 
a carbon switch, are mounted on each 


REAR OF SWITCHBOARD, SERNF VALLEY 
RAILWAY SYSTEM. 


generator panel, while an automatic cut- 
out switch is mounted on the generator. 
On the battery panel are mounted an am- 
meter, a voltmeter and two switches, one 
being an automatic cutout, and a hand- 
wheel for charging and discharging the 
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make it impossible to close any switch 
on whose circuit there is a dead ground. 

As the power plant is connected direct- 
ly on the side of the car barn, there is also 
a repair shop handy. 

The trolley wires have a section of fifty 
square millimetres and are carried on 
wooden poles suspended from wrought- 
iron pipe brackets. In the direction of 
Elm a feeder system of 4.2 miles is run, 
consisting of copper wire, seventy square 
millimetres in cross-section. On account 
of the heavy snow-storms which frequent- 
ly occur in the valleys, the poles are 
placed only 100 feet apart. 

As will be seen, this road operates at 


infrequent intervals in a very sparsely 


settled district, where, while it is the only 
available means of locomotion, the de- 
mands made upon it are not great, and 
therefore it was necessary to employ the 
cheapest material possible consistent with 
satisfactory operation. 


—— d 


A New Italian Insulator. 


A new Italian insulator designed by 
Signor Guido Semenza is being shown at 
the Milan (Italy) exhibition. One of 
the troubles encountered in high-tension 
plants in Italy has been the breaking 
down of the insulators during heavy rains. 
To guard against this trouble it has been 
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battery. The battery is divided into two 


parts, connected in multiple on charging 
and in series when discharging. The last 
panel jis devoted to the feeders. An ohm- 
‘meter is so connected on this panel as to 


usual to ‘make the upper petticoat with 
very large diameter to enable it to protect 
the lower part of the insulator. The con- 
ductor is carried on this head. This 
necessitated making the whole of this 
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petticoat of the same insulating material 
which forms the chief part of the insu- 
lator, and it had to be made with just 
as much care as the lower petticoats. This 
type of insulator is shown in Fig. 1. The 
recent tendency to increase the working 
pressures has made it necessary to in- 
crease correspondingly the diameter of the 
upper petticoats, which resulted in a 
great increase in cost. It was to get over 
this difficulty that Signor Semenza de- 
signed the insulator shown in Fig. 2, 
which is taken from the Electrical Re- 
view (London), August 31. \ 

In this insulator the wire is fastened 
below the upper petticoat. It is there- 
fore unnecessary for this petticoat to be 
strong enough to resist perforation; it 


Fras. 1 AND 2.—A NEw ITALIAN INSULATOR. 


need only be watertight and sufficiently 
hard to resist mechanical shocks and. 
rough usage in transportation. It is 
therefore made of a form of terra-cotta, 
which is neither so costly nor so breakable 
as porcelain or glass. Since the point 
of attachment of the wire in the Semenza 
type is somewhat lower than that in the 
old type, the strain moment of the wire 
is greatly reduced, which makes allowable 
a reduction in the thickness of the insu- 
lator and in the diameter and cost of the 
iron bolt; and since this upper petticoat 
or umbrella is not connected in any way 
with the pin, complications due to in- 
creased capacity are avoided. It is found 
possible to use a much lighter insulator 
of the Semenza type in order to secure 
the same breakdown voltage. 

It is claimed that there is a saving of 
from thirty to forty per cent for an 
equally safe installation by using the 
Semenza insulator, with pressures from 
35,000 to 50,000 volts. For higher volt- 
ages up to 80,000 or 90,000 it is thought 
that a saving of fifty per cent will be 
effected. One of the reasons for the ex- 
cellent performance of this insulator is 
said to be the fact that the wire is at 
no time in touch with the stream of water 
running over the surface of the effective 
petticoats of- the insulator. 
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THE RECENT CONTROVERSY ON 
RADIUM. ' 


BY F. SODDY. 


The recent correspondence on the sub- 
ject of radium, started in the Times 
(London) by Lord Kelvin, has, after last- 
ing nearly a month and causing wide- 
spread interest, apparently closed without 
any very definite conclusion being reached. 
Whatever opinion may be formed of the 
merits of the controversy, all must unite 
in admiration for the boldness with which 
Lord Kelvin initiated his campaign, and 
the intellectual keenness with which he 
conducted, almost single-handed, what ap- 
peared to many from the first almost a 
forlorn hope against the transmutational 
and evolutionary doctrines framed to ac- 
count for the properties of radium. The 
weight of years and the almost unanimous 
opinion of his younger colleagues against 
him have not deterred him from leading a 
lost cause, if not to a victorious termina- 
tion, at least to one from which no one 
will grudge him the honors of war. If 
peace and tranquility now result, and a 
measure of agreement is arrived at be- 
tween conflicting views, it will be a 
result which all concerned will heartily 
welcome. The most ardent believer in 
the truth of the new doctrines can not be 
other than satisfied that every feature and 
assumption that is admittedly speculative 
should be clearly recognized as such and 
separated from that which is not, if there- 
by the experimental foundations of the 
science of radioactivity are freed from 
further - wordy and unprofitable contro- 
versy. There seems now to be a reason- 
able prospect that this has been secured. 

Lord Kelvin’s opening challenge (Au- 
gust 9) was broad and sweeping. He 
took exception to the statement, made by 
the writer in opening the discussion on 
the evolution of the elements at the Brit- 
ish Association at York, that the produc- 
tion of helium from radium has estab- 
lished the fact of the gradual evolution 
of one element into others, and denied 
that this discovery affected the atomic doc- 
trine any more than the original discovery 
of helium in cleveite. The obvious con- 
clusion was that both cleveite and radium 
contained helium. He also stated that 
there was no experimental] foundation for 
the hypothesis that the heat of the sun 
was due to radium, and ascribed it to 
gravitation. 

The challenge was taken up on the 
other side successively by Sir Oliver 
Lodge, the Hon. Mr. Strutt and other 


1 Reprinted from Nature, September 20. 
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well-known authorities, and it soon be- 
came apparent that for argument, at least, 
Lord Kelvin on his side had to rely prac- 
tically on himself alone. Professor Arm- 
strong, it is true, immediately enrolled 
under Lord Kelvin’s banner, and entered 
the lists with an embracing criticism of 
physicists in general, whom, he declared, 
are strangely innocent workers under the 
all-potent influence of formula and 
fashion. He made the statement that no 
one had handled radium in such quantity 
or in such manner that we can say pre- 
cisely what it is, and throughout put the 
word radium in inverted commas. 
Whether or no his opponents are all 


‘as innocent and ignorant as Professor 


Armstrong imagines, the fact remains 
that, except for this ex cathedra utterance 
and a leading article, argument against 
the accepted view there was little or none 
except that contributed by Lord Kelvin 
himself. Professor Armstrong’s letter 
merely served to provide Sir Oliver Lodge 
with justification for his favorite theme, 
which appears to be that whereas chem- 
ists have an instinct of their own for 
arriving at their results, reason is the 
monopoly of the physicist, whose results 
the chemist usually manages to absorb in 
the end. No better argument against the 
unfairness of this could be provided than 
by the history of radioactivity itself, 
which owes at least as much to the chemist 
as to the physicist. Professor Armstrong 
is almost alone among chemists, as Lord 
Kelvin is among physicists, in his hostility 
to the new doctrines. 

Mr. Strutt in two letters (August 9 
and 21) asked what became of the heat 
generated by the radium admitted to be 
present in the earth, and recalled the in- 
dependent evidence of several workers of 
the continuous renewal of helium from 
radium. Sir Oliver Lodge directed atten- 
tion to the magnetic reflection of the 
a-particle as evidence that material part- 
icles are expelled from radium, and in 
his letter laid perhaps undue weight on 
the evidence, which is still far from com- 
plete, that the a-particle is an atom of 
helium. The vagueness of this argument, 
and the fact that the letter raised a doubt 
whether Lord Kelvin had sufficiently ex- 
amined the published evidence, a doubt 
which Lord Kelvin himself promptly dis- 
pelled, was the subject of a leading article 
in the Times of August 18. The writer 
of that article attacked the evidence for 
the production of helium from radium, 
using some well-known arguments. The 
minute quantity of emanation was graph- 
ically likened to a bubble rising through 
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a glass of whiskey and soda, and it was 
held that the results were vitiated by the 
well-known changes the spectra of gases 
undergo under the prolonged action of the 
current, due to occlusion by the electrodes 
and selective conduction rather than to 
any transmutation. It may be here re- 
marked that the same arguments were set 
forth in full by Himstedt and Meyer as 
a preliminary to their experimental ex- 
amination of the question, vet Himstedt 
and Meyer, as the result of their own 
experiments, were finally forced to the 
conclusion that helium is in fact produced 
from radium. 

Lord Kelvin in his replies (August 20 
and 24) made it clear that he accepted as 
a fact the continuous evolution of helium 
from radium, and this admission nar- 
rowed very much the issue involved. In 
reply to a statement of Strutt that if all 
the helium is removed from radium after 
an interval a further supply can be ex- 
tracted, Lord Kelvin remarked simply 
that the “if” of the statement was wrong. 
This point was dealt with by the present 
writer (August 31), who considered the 
argument could be definitely answered. 
For helium is produced from the emana- 
tion of radium, about which no question 
of its being really reproduced can exist. 
For the removal of the emanation is 
marked by changes in the radioactivity, 
notably by the B rays, which vanish when 
the emanation is removed. The recovery 
of the radioactivity occurs at a definite 
rate, and is concomitant to the reproduc- 
tion of emanation, which can at any time 
be again extracted as before. As there 
is no question of the radium creating 
helium, the only point open for argument 
is the exact character of the decomposi- 
tion by which it and the emanation which 
gives rise to it are formed. As there was 
no further reply to this criticism, it may 
be taken that the main point of the dis- 
integration theory, that there is a con- 
tinuous change in the radioactive matter 
accompanying the radioactivity, is un- 
answerable. 

On the important question as to the 
character of the decomposition by which 
the helium is formed, Lord Kelvin in his 
later letters favored a view very different 
from that of mere occlusion, which the 
original analogy to cleveite suggested. He 
quoted a statement of Professor Ruther- 
ford in favor of regarding radium as a 
chemical compound of helium and other 
elements, and suggested that radium 
might be made up of one atom of (?) 
lead and four of helium. In a final letter 
(September 4) Sir Oliver Lodge pointed 
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out that this was the key of the position. 
Is radium a compound or an element? 
It is satisfactory that, after so much fenc- 
ing with the question, so simple an alter- 
native has been arrived at. Perhaps the 
most significant thing about the view that 
radium is a compound is the silence of the 
chemists. Surely a chemist might fairly 
be supposed to know whether a change is 
what is called a chemical change or not, 
and the fact that it has been left to a 
physicist to adopt this view seems fair 
comment. Not even Professor Armstrong 
has yet accepted it. 

On the second point of his challenge, 
the denial that the heat of the earth is 
due to radium, Lord Kelvin naturally had 
an easier task, for matters connected with 
the interior of the earth must necessarily 
remain speculative. If radium did not 
decompose under the conditions prevail- 
ing in the interior it would emit no heat, 
and would not tend to diminish in quan- 
tity, accounting perhaps, although with 
some difficulty in view of the wide dis- 
tribution of radium in surface rocks, for 
the continued existence of the substance 
at the present time. A. S. Eve, in a 
vigorous letter (August 28), stated that 
he had confirmed the estimate of Mr. 
Strutt of the amount of radium in the 
earth’s crust by a new method, in which 
the penetrating radiation from the earth’s 
surface was used as the basis of measure- 
ment. Although, of course, in view of the 
evidence of the independence of radio- 
active changes upon their environment, 
it i8 more of an assumption to suppose 
that in the interior of the earth radium 
does not decompose than to take the op- 
posite view, yet clearly here, at any rate, 
there is plenty of room for legitimate 
differences of opinion. On the other hand 
even the opponents of Mr. Strutt’s view 
can not deny the potentialities of radio- 
activity, and the part it might play in 
cosmical processes under favorable con- 
ditions. 

The theory that radium is a compound, 
waiving the qualification chemical, will 
no doubt serve sufficiently well for the 
present as a point of common agreement. 
As Sir Oliver Lodge remarked, there is 
no necessity that the question be settled 
offhand. As a stepping stone to further 
conclusions, it offers advantages to the 
conservative and cautious. It expresses 
a bare minimum of established fact which 
even the most sceptical are unable to 
invalidate. This minimum, briefly stated, 
is that radium is undergoing a continuous 
change intimately connected with its 
radioactivity, and that in this change 
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helium is produced, and an enormous but 
definite amount of energy liberated. 
Whether anything more is known about 
transmutation now than formerly, whether 
lead could change into gold or gold into 
silver with an emission of energy similar 
to that evolved from radium, whether this 
or similar energy plays the large share 
that has been attributed to it in cosmical 
processes, are questions which may be 
legitimately discussed and left open, if 
only for the reason that they are far from 
decided. They are all admittedly steps 
into the region of hypothesis. 

But what a miserable fraction, even of 
the known facts, this minimum is! Os- 
tensibly an explanation of radioactivity, 
it begins and ends with the fact of a 
gradual evolution of helium from radium. 
The numerous other products of radium, 
the volatile emanation and its non-volatile 
products, known by their characteristic 
radioactivity, much as minute quantities 
of ordinary gases and solids are known 
by their characteristic spectra, the slower- 
changing later products, of which polo- 
nium is one, and is chemically as reminis- 
cent of tellurium as its parent is of 
barium, remain still to be systematically 
accounted for. On the important subject 
of the nature of the a, 8 and y rays, and 
their origin, the view is silent! The fact 
is ignored that radioactivity is, to use 
Mme. Curie’s happy expression, an atomic 
property, that is, is independent of the 
particular state of chemical combination 
of the radio-element. Radium resembles 
in the closest possible manner barium, a 
completely inactive element in the same 
family, of the periodic table, both in 
chemical nature and in the series rela- 
tionships of its spectrum. Barium is an 
clement, radium is a compound; but 
whether uranium and thorium are ele- 
ments or compounds is undecided. Again, 
the emission of energy, greater a million- 
fold than that evolved in any previous 
material change, remains a mystery in 
company with the discrepancy between 
the` physical and geological estimates of 
the age of the earth. The constancy of 
ratio between the quantities of radium 
and uranium in all natural minerals is 
another experimental fact unexplained. 

It is the glory of the accepted view that 
it harmonizes and correlates all the pre- 
ceding problems, offering a simple and un- 
strained physical explanation of each, 
capable of being tested by quantitative 
experiment. In addition, it reaches out 
in every direction in broad, bold predic- 
tions, a few of which, like the production 
of helium from radium and the constancy 


539 


of ratio between uranium and radium in 
minerals, have been brilliantly confirmed 
by experiment, while the majority simply 
await more refined experimental methods 
of attack. Of what other theory could 
the remark be made, which is attributed 
to Professor Rutherford, that when a sin- 
gle experimental fact is established which 
does not conform to the disintegration the- 
ory it will be time to abandon it? The 
theory would have to be fundamental in- 
deed to pass this test. 

The secret of the vague hostility to the 
new doctrines which the recent contro- 
versy has shown to be widely felt is to be 
found probably in the impossibility of 
forming from words or reading the least 
idea of the really startling character of 
some of the new discoveries. This is par- 
ticularly true of perhaps the most won- 
derful of them all, the radium emanation. 
Even Lord Kelvin in one of his letters 
speaks vaguely of emanations, while Sir 
William Crooks, at least until quite re- 
cently, employed the word, also in the 
plural, as a generic term for the radia- 
tions. Give a scientific man a few milli- 
grams of radium in solution and ask him 
to perform for himself some of the stock 
experiments with the emanation, for ex- 
ample, its condensation by liquid air, the 
concentration on the negative electrode of 
the active deposit formed by it, the steady 
decay of its powers after removal from 
the radium and the growth of new emana- 
tion by the radium, kept, let us say, in 
another building or another country; then 
the radium emanation passes from being 
a phrase to a fact which no theory can 
safely ignore. The same is equally true 
of thorium X, radium C and the nu- 
merous other successive products of radio- 
active change. 

It would be a pity if the public were 
misled into supposing that those who 
have not worked with radioactive bodies 
are as entitled to as weighty an opinion 
as those who have. The latter are talk- 
ing of facts they know, the former fre- 
quently of terms they have read of. If, 
as a result of the recent controversy, it 
has been made clear that atomic disin- 
tegration is based on experimental evi- 
dence, which even its most hostile oppo- 
nents are unable to shake or explain in 
any other wav, the best ends of science 
will have been served. The sooner this 
is understood the better, for in radio- 
activity we have but a foretaste of a 
fountain of new knowledge, destined to 
overflow the boundaries of science and to 
impregnate with teeming thought many 
a high and arid plateau of philosophy. 
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THE USE OF THE TELEPHONE IN THE 
PERMANENT SEACOAST DEFENSES 
OF THE UNITED STATES. 


BY M. C. SULLIVAN. 


As the telephone has revolutionized 
methods of communication in social and 
commercial life over a goodly portion of 
the civilized world, it is not at all surpris- 
ing to find it rapidly revolutionizing the 
methods of communication in the sea- 
coast defense service. 

The change that has been brought 
about in the permanent seacoast defenses 
of the United States by the use of the 
telephone and other electrical devices in 
the last fifteen years is marvelous. No 
similar period in the history of these de- 
fenses provides a record of such progress. 
Not only is this period far beyond pre- 
vious times in the vast engineering im- 
provements effected, but it is an era which 
is doing more for the final banishment of 
war from the civilized portion of the earth 
than anything that was done in all the 
years during which organized armies have 
figured as essential elements of national 
development. 

As the result of electrical methods of 
communication the old romantic pictures 
of smoke beacons by day and bonfires by 
night have passed out of use for signal- 
ing purposes, as the old smooth bore gun 
and the wooden frigates have as destruc- 
tive engines of war. 

It is no exaggeration to state that never 
before in the history of the world has 
rapid means of transmitting intelligence 
assumed the importance in relation to 
national defense as it has to-day. Be- 
cause of the increased speed and greatly 
condensed destructiveness of modern ships 
of war, it is more than likely that the 
smallest delay in the transmission of 
orders or information may determine the 
result of an engagement or indeed decide 
the fate of a nation. 

As minutes are nothing in seacoast de- 
fense operation, the unit of time being 
the second, it goes without saying that 
every division of the fort must at all times 
be within constant and reliable communi- 
cation with the fort commander, in order 
that in preparing for action and during 
action he may be in such close touch and 
control as to direct every detail and issue 
and notify commands throughout his en- 
tire zone of operations as the exigencies of 
action may dictate. 

The telephone in skilled hands makes 
it comparatively easy to accomplish this 
for the far-trailing stations stretched 
along the edge of the sea guarding against 
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surprise and linked to each other and the 
forts form an unbroken line of communi- 
cation. Thus the isolation of the coast 
has been dissipated by the telephone as 
wireless telegraphy has done it on the 
ocean, so, that the men at the guns in- 
stead of being compelled to spend hour 
after hour on duty guarding against sur- 
prise in the uncertainty that the next 
minute may be the critical one which 
tends to diminish their fighting efficiency 
are enabled to husband all of their power 
for the. crucial test. 
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guns or mortars for two or three hours 
and not be destroyed. 

The system of range-finding and fire- 
control used in our coast defenses is of 
interest to the electrician, inasmuch as its 
successful operation is entirely dependent 
on electrical methods of communication. 

The general plan or layout of the “hori- 
zontal base range-finding system,’ which 
enables the guns to be fired with such ef- 
fective results at extremely long ranges, 
requires two points of observation located 
at considerable distance apart, the dis- 
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The one great advantage which the new 
guns mounted on disappearing carriages 
in modern implacements have over those 
on ships is the accuracy of which they 
can be fired either by night or day. It is 
estimated that without an adequate 
range-finding system these guns would be 
deprived of two-thirds of their value by 
day and of all or nearly all their value 
at night. 

The poor showing made by the Russian 
coast artillery guns at Port Arthur 
against the Japanese fleet is explained by 
quoting from Marteshev, the Russian 
general of artillery, that when the ranges 
were 10,000 or 12,000 metres his artillery 
did not shoot at all, or at best fired with- 
With our system of range- 
finding it would be impossible for hostile 
vessels to remain at 10,000 or 12,000 
metres from our batteries of twelve-inch 
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tance between the two points forming an 
imaginary base line at each end of which 
observers with azimuth instruments, as 
illustrated herewith, make simultaneous 
observations on the same target. The 
length of the base line being known and 
the angles at which the target is ob- 
served read from the azimuths, the data 
for a triangle is secured and worked 
out as follows: At the primary station 
is located a large plotting board on which 
the waters it is intended to control are 
laid down to scale. On this board, at 
each point corresponding to the two range 
stations, movable arms are pivotly at- 
tached. The stations being connected by 
telephone enables the reading from the 
secondary station to be transmitted to the 
plotting board so rapidly that a miniature 
triangle is formed, and the apex of this 
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triangle is of course the exact position of 


the target. 
In actual practice an operator stands 


= beside the plotting board with his hands 
on the arms which correspond to the 
primary and secondary stations. At the 
instant the reading comes from the 
secondary station over the telephone he 
merely swings the “secondary” arm to the 
angle indicated. The angle of the primary 
instrument being read off, he performs a 
similar function with the “primary” arm. 
The intersection of the two arms gives 
the exact position of the target at a 
glance; this operation is repeated every 
twenty seconds for one minute. The 
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been superseded by the exact requirements 
of electricity and mechanism. 

To the humanitarian who hopes for the 
final banishing of war from the earth 
there is something pleasing to contem- 
plate in all this improvement, for the 
more scientific war becomes, the less in- 
terest it is liable to possess for the ma- 
joritv of mankind, for the war spirit of 
all time past has been rendered attractive 
to man generally because of the sense of 
adventure, the romance of glory to be 
won through individual achievements, and 
the pomp, circumstance and uncertainty 
heretofore inevitably incidental to its 
prosecution. 
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three readings serve to give the course of 
the target and its speed. At times more 
readings are taken, but such is the ac- 
curacy of the work that three readings 
usually suffice. 

The target being located, the guns 
are directed by telephone from the 
plotting board, the degrees in azimuth and 
range only being given, unless it should 
be necessary to add other tactical in- 
formation. 

When the guns are laid in accordance 
with instructions given they are fired by 
the battery commander from his station 
near the plotting board. 

As might be expected, there is little 
of the so-called glory of war in this kind 
of fighting. The romance and pic- 
turesqueness of standing at the guns ex- 
posed to the enemy’s fire inviting the 
soldier to brave and valiant conduct has 


Wireless Telegraph Work in 
Reporting the Roosevelt 
Cup Races. 

During the recent races for the Roose- 
velt cup, off Halfway Rock, Marblehead, 
Mass., the Stone system of wireless teleg- 
raphy was utilized by the Associated Press, 
the Publishers’ Press and several Boston 
and New York newspapers, with distin- 
guished success. Arrangements were made 
with the Stone Telegraph and Telephone 
Company to install wireless sets on the 
Eastern Yacht Club committee’s tug Mer- 
cury and in the yacht clubhouse at Marble- 
head. Apparatus of a semi-portable de- 
scription was furnished by the Stone com- 
pany, and installed in these two places 
in approximately two days’ time. The 
Mercury was equipped with two flag- 
poles approximately twenty-five feet high 
and thirty feet apart. A horizontal an- 
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tenna, consisting of ten wires eight inches 
apart, was suspended between the two 
masts and brought down into the engine 
room, where the wireless apparatus was 
temporarily located. Power was furnished 
by a 1.5-horse-power Holtzer-Cabot alter- 
nating-current generator giving sixty cy- 
cles and 110 volts. The voltage of this 
generator was cut down by resistance in 
the field until it delivered approximately 
200 watts direct to the primary coil of 
the high-potential transformer. At the 
Eastern Yacht Club house a fifty-foot 
mast was erected and placed seventy-five 
feet from the automobile garage, in which 
the temporary apparatus was located. Two 
widths of chicken netting, six feet wide and 
seventy-five feet long, were brought from 
the top of this mast to the roof of the 
garage, which was approximately twenty- 
five feet above the ground. Ground con- 
nection was provided by spreading two 
widths of chicken netting on the ground 
under the elevated area, thus giving an 
electrostatic connection with the earth. 
The power used in the yacht club station 
was supplied by the Marblehead Electric 
Lighting Company, being the ordinary 110- 
volt, sixty-cycle alternating current em- 
ployed for town service. The Western Union 
and Postal Telegraph lines were run into 
the Eastern Yacht Club house to handle 
the press work and were in close proximity 
to the wireless telegraph set. During the 
time that the races were under way the 
Boston navy yard station, which was ap- 
proximately fifteen miles distant, was do- 
ing considerable business with the Ports- 
mouth navy yard station and the Cape 
Cod station, and also with warships which 
were at times within five miles of the 
race course. The average distance of the 
committee’s tug from the yacht clubhouse 
was twelve miles. The navy department 
at its stations had a wave-length of 450 
metres. The tug, yacht club and the ex- 
perimental Stone station at Cambridge, 
twenty miles distant, were set on a wave- 
length of 300 metres. Under these cir- 
cumstances it was found that at no time 
was there any interference with either the 
navy department or with the yacht club 
and the tug, owing to the high degree of 
selectivity of the Stone system. 

The features of this service were the 
high speed which was maintained and the 
use of a device developed by Sewall Cabot, 
superintendent of the Stone Company, 
whereby the receiving operator may in- 
stantaneously interrupt the sending oper- 
ator in case of a failure to get a word or 
a figure correctly. The method employed 
is for the receiving operator to repeat the 
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letters B K, followed by the first letter 
of the last word correctly understood. The 
sending operator hears part of the let- 
ters B K at some time when his key is 
up between the dots and dashes trans- 
mitted, and this is a signal for him to 
stop transmitting and to listen to what 
the receiving man wishes to say to 
him. It is in exact analogy in the work- 
ing out from a traffic standpoint with the 
manner in which traffic is handled for 
a duplexed wire circuit at the present 
day. 

The service was speeded up so that it 
was possible for traffic to be put through 
at a rate such that at no time was a re- 
porter’s copy held up over ten minutes, 
due to matter which had been previously 


filed and not sent. The reporters who 
were writing running stories of the race 
as it took place filed their copy in amounts 
averaging about eighty words, and in this 
way it was possible to deliver running 
stories of the race at the newspaper offices 
in Boston and New York at times which 
averaged about twenty minutes from the 
time at which the event reported actu- 
ally occurred. In the case of turning 
times, which it was very important for 
the papers to get quickly for the pur- 
pose of bulletins, these were given “flash” 
preference and were delivered to the news- 
papers approximately three minutes after 
the noted times of turning. 

At no time during the race was the 
wireless service out of commission, even 
for a period as long as one minute. The 
largest number of words sent at one time 
was 4,120, on September 8. The total 
average words sent’ per minute was 22.9, 
and the average actual number of words, 
as shown by numerous five-minute tests, 
was twentv-four. The maximum average 
number of words per minute was thirty- 
three. 


Illuminating Engineering 
Society. 

A meeting of the Illuminating Engi- 
neering Society will be held in the Edison 
Auditorium, 44 West Twenty-seventh 
street, New York city, at 8 P. M. Friday 
evening, October 12. Two papers will be 


presented on the general subject of “Data 
of Indoor Illumination,” one by J. E. 
Woodwell, inspector of electric lighting 
plants, United States Treasury; and the 
other by E. C. White, illuminating engi- 
neer, Winnipeg, Manitoba. 

At this meeting the membership of 
New York city and vicinity will be or- 
ganized as the New York section of the 
society. 

The membership of the society now ex- 
ceeds 600, and sections have recently been 
organized in Philadelphia and Pittsburg. 
The above-mentioned papers will be pre- 
sented before these sections and before the 
Chicago and New England sections of the 
society, which were organized last spring. 
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The Telharmonium Demon- | 


strated before the New 
York Electrical Society. 
The two hundred and sixty-first meet- 
ing of the New York Electrical Society 
was held at No. 1414 Broadway, New 
York city, on the evening of Wednesday, 
September 26. The feature of the even- 
ing was the first public Cahill telhar- 
monium concert. The beautiful recep- 
tion room which the New York Electrical 
Music Company has provided was the 
scene of a very lively gathering of ladies 
and gentlemen, and during the subsequent 
demonstration of the remarkable powers 
of this instrument many expressions of 
appreciation and commendation were 
heard. 
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Mr. Crosby’s address abounded in wit, 
humor, technique and lucid explanation. 
Notwithstanding the crowded condition 
of the room, it being necessary for a great 
number of those present to stand during 
the entire evening, the graceful manner 
in which Mr. Crosby delivered his remarks 
took away the tedium of waiting for the 
musical demonstration to begin. Mr. 
Crosby explained, for the benefit of the 
non-technical who were present, the phe- 
nomena of the telephone circuit, showing 
how the voice tones acting upon the dia- 
phragm of the transmitter set up varying 
currents in the circuit, causing the dia- 
phragm at the receiver to vibrate in uni- 
son with the diaphragm at the transmit- 


PARLOR WHERE TELHARMONIUM DEMONSTRATION 18 CONDUCTED. THE RECEIVERS ARE LOCATED 
IN THE HANGING CLUSTER IN THE FOREGROUND AND IN THE FLOWERING CLIMBER IN THE 


BACKGROUND. 


The new president, G. Herbert Condict, 
called the meeting to order, and in a few 


words introduced the subject of the even- 


ing and its exponent, Oscar T. Crosby. 
Mr. Crosby, said the president, when he 
last appeared before the society, had ad- 
dressed the meeting as an explorer re- 
turned from a comparatively unknown 
land—far-away Thibet. At this time, 
however, Mr. Crosby would present an- 
other subject dealing with an exploration 
into a hitherto undiscovered realm. For 
the telharmonium system Mr. Condict 
predicted a remarkable development, and 
emphasized his belief that it would take 
its place as one of the notable electrical 
contrivances of the age. 


ting end. Even those who were familiar 
with the telephone as a means for repro- 
ducing speech were amazed at the volume 
and intrinsic clearness with which the 
musical tones of every register were re- 
produced. It is the intention of the com- 
pany to arrange its circuits for multiple 
distribution, so that restaurants, music 
halls and other public places, as well as 
private residences, mav be served music 
of every character, all of which will ema- 
nate from a central music station, the 
analogy of which is aptly represented in 
the of electrical 
energy for incandescent lighting. 


present distribution 


Following Mr. Crosbys introduction 
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and explanation, the following pro- 


gramme was rendered : 


French Horn 
en Mr. Epwin PIERCE 


Rossini, Oboe Solo from Overture of William Tell 
Mendelssohn, Song Without Words. Op. 102, No. 3. 
Schumann, Triumerei 


AFRI a Cant Scavie 


aydn, Rondo 
Hay Mr. Henry W. GEIGER 


McDowell, “Thy Beaming Eyes" 
Burleigh, * Jean” 
Jamison, * Lullaby "’ 
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Accompanied by Mr. FRANKLIN HARRIS 


Niustrations: 
Dixie, with fife and drums 


Scotch Air, with bagpipes 
Mr. HAROLD SMITH 


Thomé, " Under the Leaves” 
Beethoven, Trio, Op. 55 
Mr. EDWIN PIERCE 


Godard, Berceuse 


Messrs. SMITH AND GEIGER 
Old Songs: 


Ave Maria, Bach-Gounod 
MEssrRs. PIERCE AND SCHULZ 


Goltermann, Andante from ’Cello Concerto 
Messrs. SCHULZ AND Harris 


At the conclusion of the musical enter- 
tainment Professor A. F. Gans addressed 
the meeting, and on behalf of the New 
York Electrical Society extended a vote 
of thanks to Dr. Thaddeus Cahill, the in- 
ventor, his brothers, who as co-workers 
developed this ingenious electrical musical 
instrument, and to Mr. Crosby, for the ex- 
cellent entertainment which had been ac- 
corded to the members. 


dD e—- - —_—- 


Municipal Ownership. 


One of the most interesting and in- 
structive papers delivered at the recent 
Thousand Islands convention of the Asso- 
ciation of Edison Illuminating Companies 
was presented by Arthur Williams, and 
entitled “Municipal Ownership.” 


Mr. Williams points out very intelli-- 


gently the conditions and possibilities 
which have led up to the present agita- 
tion for municipally operated public utili- 
ties and the danger that exists unless the 
proper educational methods are adopted 
to force back this popular demand. The 
fact is particularly noted that there has 
been inadequate presentation of the cor- 
poration’s side of the argument in seck- 
ing to enlighten and win public opinion. 
The great public has been likened to a 
jury, which can give a verdict only on the 
evidence before it. Thus a poor case, 
fully presented, may prevail over a good 
one where the presentation is insufficient. 
One rarely finds “the side of a corporation 
fully and fairly presented, its cause 
pleaded or its position explained, the hid- 
den conditions brought to light, the over- 
looked or forgotten elements of cost re- 
vealed, the experience of other communi- 
ties compared. Were these things done, 
how different might he 
public opinion.” 


the direction of 
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“Public action,” says Mr. Williams, 
“by private corporations should be care- 
fully considered and well directed. It 
should be united, since the cause of one is 
the cause of all, and the conditions con- 
trolling one surround all. While united 
and cooperative, it should be individual, 
personal, direct and local. 

“Educational publicity without, and 
the attainment of higher ideals within, 
are conceded as the effective ways of meet- 


ing this movement. No. others are 
needed, no others should be wanted. 


Quick, perhaps, to see the defects in 
others, we should apply a magnifying 
glass with searchlight rays to our own 
methods and relations with the public. 

“A first essential is that courteous, con- 
siderate treatment which the publie so 
thoroughly appreciates and enjoys. Com- 
pare what we can do with the brusque 
indifference of the employés in almost 
every department and office of a munici- 
pality. Our own methods, instead of 
resembling them, should stand out in 
marked contrast. The beginning should 
be with the directors and president and it 
should extend through the entire organi- 
zation to the office boy and janitor. 

“The quality of the service should be 
as nearly perfect as modern invention, 
construction and operation can make it. 
Bad, indifferent, or poor service should be 
corrected at any cost. More should be 
given, not less, than the public has been 
led to expect. What we are to the public 
makes good opinion or bad, friends or 
opponents. 

“Good service means not alone the kind 
of light we supply—it includes everything 
relating to the affairs of the company. 
The manner with which poles are erected 
and wires are strung; with which streets 
are opened and the pavement again laid; 
the promptness with which customers’ 
wants are met; with which service in- 
terrupted is restored; the convenience 
and promptness with which the publie 
may become users of electric current. 

“The complaint bureau of a public 
service corporation can not be too highly 
rated. Every complaint made gives an 
opportunity to make a new and lasting 
friend—the kind it pays to have—one 
who has been cured of a grievance. It 
is not that a rebate has been made or an 
emplové discharged, but the manner in 
which the complaint is received and the 
evidence of careful consideration that 
counts with the public. 

“Another very important consideration 
is the treatment which private corpora- 
tions accord to their emplovés. There is 
probably little question but that a large 
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percentage of those whose votes must be 
relied upon in any municipal ownership 
or socialistic movement are the employés 
of public service corporations. In 1903 
there were more than one million three 
hundred thousand employés in the serv- 
ice of American steam railways alone; the 
number is undoubtedly greater to-day. 
Thus in this single service alone are 
more than ten per cent of the voters of 
the country. 

“With all other considerations the 
prices of our companies must be included. 
Not only should they be as low as cir- 
cumstances justify, but as simple and as 
readily understood. Differential are not 
preferential rates. But this it is some- 
times difficult to make the public under- 
stand. 

“One method of charge for public serv- 
ice—gas and electric—now receiving a 
great deal of attention might be men- 
tioned—the English sliding scale, recently 
adopted by the gas companies of Boston. 
The method seems to contain elements in 
satisfying the public which no other rate 
system thus far devised appears to have 
accomplished, After assuring to the.com- 
pany a fair return upon its investment, 
and the public a maximum price beyond 
which it shall not be charged, the further 
profits are divided in ratios agreed upon, 


between the public and the company. 


“Isngland’s municipal indebtedness, ac- 
cording to the last available figures, now 
amounts to £2,345,000,000 and there is 
evidence of a strong counter-movement 
looking to the material curtailment of the 
functions of the municipalities, 

“Lord Avebury in a recent address 
pointed out that the capital expenditure 
in the electrie lighting undertakings alone 


now amounts to £27,000,000 upon which 


last year a ‘profit’ was claimed of £339,000; 
that only one per cent was allowed for 
depreciation, which he called absurd. If 
as little as two and one-half per cent had 
been set aside for depreciation, he says, 
this item alone would have amounted to 
£673,000 and ‘would have turned the so- 
called profit into a heavy loss? He also 
pointed out that of forty-eight munici- 
palities working tramways only thirteen 
contribute to the rates; seventeen make 
no depreciation allowance and only eleven 
make over two per cent.” f 


Trial of New York Central 
Electric Train. 

On Sunday, September 30, a trial was 
given two of the electric locomotives built 
for the New York Central & Hudson 
River Railroad, drawing a train of seven 
cars through the Park avenue tunnel. 
Under electric operation it is said that 
the train moved very smoothly, without 
jerks or starts, and quiekly attained full 
speed, making the run from Highbridge 
to the Grand Central terminal without 
any trouble, The trial was attended by 
representatives of the New York Central 
and the General Electrie Company, and 
also by representatives from other rail- 
roads, 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW, F.I.C., ANALYT- 
ICAL CHEMIST AND ELECTROCHEMIST. 


IV.—PracticaL APPLICATIONS OF THE 
Test RESULTS. 

Engineers who have never made use 
of the results obtained by laboratory tests 
of fuel, either in relation to their supplies 
of fuel or in the working of their boilers, 
are disposed to be somewhat scornful as to 
the value of fuel testing to the practical 
engineer. In their view, the results ob- 
tained from steam-raising trials are alone 
worth depending upon. That this view is 
superficial and incorrect is proved by the 
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larger number of these tests as they are 
at present carried out are not worth the 
time and expense entailed in obtaining 
them. 

In the following pages the author will 
deal with three practical and scientific 
applications of the test results as obtained 
in the laboratory examination of fuels, 
and will show how these can be utilized 
in: 

1. Placing fuel contracts. 

2. Controlling the fuel supplies. 

3. Checking the evaporative efficiency 
of the boilers. 

1. Placing Fuel Contracts—Contracts 
for the delivery of large quantities of fuel 
involving the expenditure of many hun- 
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percentages of ash and of volatile matter 
will have some influence upon the choice 
of fuel. Having eliminated from the list 
those which are unsuitable owing to high 
ash contents or to too high a percentage 
of volatile mater, the selection from those 
remaining in the list of the fuel which 
yields the greatest number of calories per 
penny of cost is an easy matter. Provided 
that correct conditions of stoking and 
draught are employed in burning the fuel 
under the boilers, the fuel which gives 
the greatest number of calories per penny 
of cost will prove the most economical in 
actual use. 

That wide variations exist in the value 
of different fuels when judged by this 


TABLE I—APPRONIMATE ANALYSES, CALORIFIC VALUES (CALCULATED AND OBSERVED), PRICES AND COMPARATIVE COSTS OF 


VARIOUS ENGLISH AND WELSH COALS. 


1. 2. 3. 4. 5. 6. T. 8. 9. 10. 

f Calorific Price per Ton Calorific 

General Description Particular Description Per Cent PerCent PerCent PerCent PerCent  Calorific Value Delivered Value 
of Coal. of Coal. Moisture. Ash. Coke. Volatile Fixed Value Ob- . Calcu- in per Penny 
Matter. Carbon. served). lated) Bunkers. of Cust. 

8. d. 

(Standard Merthyr ............... 1.21 8.95 84.50 15.50 75.05 7,942 7,950 2 0 70,784 

Cwmmer Main o.oo... ccc eee eee 1.46 10.00 87.50 12.50 TT. 7.935 7ST 17 3 85,792 

Hard Pynevor Duffryn .....essaeses..e 1.25 8.10 84.10 15.90 76.00 7,987 8,028 19 1 77,952 
South Wales 1 Pontardawe smokeless ........... 2.66 S.40 97.90 12.10 79.5 7,875 7,995 17 3 85,120 
coals | Ocean steam coal ....... eee ee ees 3.13 13.95 87.00 13.00 73.05 7,590 7.511 15 10 89,376 
‘Loughor & Mynydd Newydd..... 2.20 17.03 &6.00 14.00 68.95 7.360 TOAD 9 6 144.480 

VW OPE oe potas tal id E owen oes 1.34 14.95 90.00 10.00 75.06 7,331 7,405 11 11 128,128 

(North Hetton oo... 0... cc ee cee es 2.251 13.80 69.00 31.00 55.20 7,590 7.347 11 10% 119.168 

| Bowley washed slack ............ 2.76 5.55 67.40 32.60 61.55 8,365 8,12: 10 6 148,512 

Wigi ae oe one ae a Ses ete laid Cane ed 4.904 16.85 69.90 30.10 Dn. ORD 7.192 7,089 8 3 162,624 

Soft ! Wigan & Skelmersdale ........... 6.76 16.50 71.20 28.80 54.70 7.245 7,208 . 8 4 162,176 
bituminous \ Digby bright peas ............... 10.44 6.70 63.50 343.) 57.00 7,935 7,703 T 9 191,072 
coals | Shipley peas oo... .. cc. ee ee eee ees T.72 7.15 66.00 34.00 - 5825 7.891 7.164 7 11 185,920 
Marchay rough slack ............ TSO 3.05 64.70 3.30 61.65 8,314 8,214 8 8 178.976 

LManners peas ....... cece eee eee T.44 10.75 66.40 33.60 55.65 7,675 7,490 T 5 193,058 

NOTE—(1) The results in columns 3, 4, 5, 6 and 7 are all based on the sample dried at 110 degrees centigrade. 


(2) Columns 7, 8 and 10 give the calorific value in centigrade units. 
(3) The first five samples are from a South Coast electricity supply station, and the costs delivered in bunkers are correspondingly high. 


fact that engineers who have adopted fuel 
testing as an aid in the work of boiler 
management rarely relinquish it, and as 
their knowledge of its usefulness extends, 
they place more and more reliance upon 
the laboratory test results and less upon 
the steam-raising trials, in forming their 
comparative judgments of different fuels. 
When one remembers that the essential 
conditions obtaining during steam-raising 
tests are never exactly the same; that all 
fuels are treated alike although different 
fuels demand different methods of firing 
and different treatment as regards 
draught, to obtain their maximum evapo- 
rative effect; and that the fireman or en- 
gineer who is in charge of the boilers may 
very probably be receiving a bonus or pres- 
ent from one of the fuel-supplying firms, 
this loss of confidence is not surprising. 
The value of comparative steam-raising 
tests as a guide in the placing of fuel con- 
tracts, or in the control of the fuel sup- 
plies, is in fact greatly overrated, and the 
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dreds of pounds ought always to be based 
on the laboratory test results, for the 
reasons already given. The sampling and 
testing of each sample load of fuel should 
be conducted as described in articles ii and 
iil, both approximate and calorific tests 
being carried out. 

If possible a bomb calorimeter should 
be employed for the latter tests, since in 
this case the results obtained are reliable 
for all classes of fuel. Steam-raising tests 
can, of course, be made at the same time; 
but the author has given reasons for 
doubting the value of these unless much 
more scientifically carried out than is 
usual at present. The laboratory test re- 
sults of the various sample loads of fuel 
are then grouped as shown in Table i. If 
the contract is to be based solely on cheap- 
ness, the decision is easily made by com- 
parison of the figures given in column 10. 
These figures are obtained hyv dividing the 
calorific value multiplied by 2,240, by the 
price per ton in pence of the fuel delivered 
in the bunkers. As a rule, however, the 


_method is proved by the following figures, 


based on actual tests and prices: 


No. 1, 68.544 calories per 
penny ot cost. 

No. 2, 89,600 calories per 

\  penby of cost. 

| No 3, 128,128 calories per 
penny of cost. 

| No. 4, 118,168 calories per 

g 

| 


South Wales 
steam Coals...... 


penny of cost, 

No. 5, 148,512 calories per 
penny of cost. 

No. 6, 193,088 calories per 
penny of cost. 


Lancashire 
bituminous coals 


The calorie used in this table is the 
pound centigrade unit; and the above 
figures must be multiplied by 1.8 to ob- 
tain the corresponding value in British 
thermal units. If burnt under “proper 
conditions” to obtain the maximum effi- 
ciency, it is therefore evident that the coal 
marked No. 6 in the above list would 
prove the most economical in actual use, 
for it yields double the heat units of No. 
1 or 2, per penny of actual cost. If burnt 
in furnaces designed for South Wales 
steam coal, with a small combustion area, 
it is, however, possible that this No. 6 
coal would not show this superiority ; and 
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the author must once again emphasize 
the necessity for adapting the furnace de- 
sign, dimensions and methods of firing to 
the type of coal which is to be burned in 
it, if good results are to be obtained. The 
discrepancies which occur between the lab- 
oratory test results and those obtained in 
actual practice are due to the neglect to 
observe this essential condition for obtain- 
ing good results under the boilers. The 
subject of furnace design and control of 
the combustion process, however, is some- 
what outside the scope of this series of 
articles, and readers must refer to the 
book named below for an adequate dis- 
cussion of it.? 

Having selected a fuel from the small 
or large number of which sample wagons 
have been submitted for trial, it is ad- 
visable that the contract should be based 
upon the results of the laboratory tests, 
and that some kind of a sliding-scale re- 
lation between calorific value and price 
should be arranged. The exact details 
of this will vary in the individual cases; 
but the specification reproduced below is 
an example from actual practice of a fuel 
contract based on laboratory tests, with 
such a sliding-scale arrangement between 
calorific value and contract price of the 
fuel. The fuel in this case was a South 
Wales steam coal, delivered at 9s. Td. per 
ton. | 


SUPPLY OF LARGE WELSH SMOKELESS STEAM 
COAL. i 
SPECIFICATION AND CONDITIONS. 


1. Quality—To be large Welsh smokeless 
steam coal, free from dust, to contain 
not more than fifteen per cent of small, 
and to have a minimum calorific value 
of 13,300 (thirteen thousand, three hun- 
dred) British thermal units per pound 
of coal, as measured by a calorimeter 
approved by the borough electrical en- 
gineer. 

2. Tests—During the continuance of the 
contract, tests will be made once every 
week from samples delivered during that 
week, and if the mean of four tests 
during any month show that the calorific 
value is below the standard, the rate 
per ton paid to the contractor for the 
whole of the coal delivered during that 
month shall be less than the contract 
price as set forth in the “price sched- 
ule” attached hereto. 

3. Right to Reject Inferior Coal—Notwith- 
standing condition No. 2. the council re- 
serves to itself the right to reject any 
portion of the coal delivered, the tests 
of which show that the calorific value 
is less than 13,300 British thermal units 
per pound of coal. 

4. Engineer’s Decision to Be Final—Should 
any dispute arise as to the accuracy of 
tests, weights, quantity of dust or small, 
quality, or other matters whatsoever, 
the decision of the borough electrical 
engineer shall be final and binding. 


PRICE 8CHEDULE. 


Scale of reduction in price for lower cal- 


orific value than 13: ie 
units. 3,300 British thermal 


1“ Smoke i x . 
sha Kershog evention and Fuel Economy.” by Booth 
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At Pit's 
Per Pound. Mouth. 


For a minimum of 13,300 B. 
T. U., the contract price.... 
Below 13,300 but not less 
than 13,200, a reduction 
of 5d. per ton............ 
Below 13,200 but not less 
than 13,100. a reduction 
of 10d. per ton............ 
Below 138,100 but not less 
than 13,000, a reduction 
of 1/3d. per ton.......... 8s. 4d. 


Clause 4 of this contract is obviously 
unfair to the colliery company since an 
independent chemist or fuel expert ought 
to be appointed as referee in case of dis- 
putes. But otherwise the specification 
has much to recommend it. 

Another method of working out the 
price variation for differences in calorific 
value has been recently adopted by the city 
of Chicago in the purchase of 200,000 
tons of coal. The standard price in this 
case was $2.30 per ton of 2,000 pounds 
for a coal testing 13,000 British thermal 
units in the undried state. Allowing for 
the moisture and cost of removing the 
ash, this worked out to 100,000 British 
thermal units for one cent. If the British 
thermal unit per cent came out above or 
below this limit, the price of the coal 
varied accordingly; the principle under- 
lving the contract being that in all cases 
one cent should purchase 100,000 British 
thermal units of heating value in the fuel. 
Thus at times the seller, and at times the 
buver, was favored by the price variation, 
and the price asked and paid for the fuel 
was an absolutely fair one. 

The author believes that in time this 
last-described method of buying fuel will 
apply to all large fuel contracts. The 
present method is grossly unscientific and 
unfair alike to the buyer and seller, and 
the sooner it is replaced by another the 
better it will be for all concerned. 

In drawing up fuel contracts it would 
also be well to stipulate that the moisture 
and sulphur contents shall be kept well 
within the percentage shown hy the test 
of the sample wagon. Owing to various 
causes, the percentage of moisture and 
sulphur in coal and slack may at times 
rise to a very high figure; and apart from 
the foolishness of paving from 7s. to 10s. 
per ton for this water and sulphur, there 
is the question of the heat which will 
be carried off to the chimney when the 
water is converted into steam in the fur- 
nace of the boiler. As regards ash con- 
tents, it would also be well to reserve the 
night to reject deliveries of fuel showing 
a percentage much above that embodied in 
But the increase in ash will 


Delivered. 


93. Td. 
9s. 2d. 


8s. 9d. 


the contract. 
always be accompanied by a correspond- 
ing diminution in thermal value, and the 


545 


variation in ash contents is therefore 
covered by the sliding-scale arrangement 
based on the result of the calorific tests. 

Though the freedom to reject coal be- 
low the stipulated thermal value may be 
reserved to the buyer as in Clause 3 of the 
contract printed above, in most cases it 
is least troublesome to accept delivery, 
and to claim the deduction in price under 
the shding-scale arrangement. Otherwise 
much trouble and expense may be entailed 
in connection with reloading and railway 
charges. 

2. Controlling the Fuel Supplies— 
The laboratory testing of fuel can be em- 
ploved most usefully to check the quality 
of the supplies of fuel from day to day 
and from week to week. When the con- 
tract has been based upon calorific value, 
this testing is, of course, essential. If the 
contract has not been based upon the 
results of the Jaboratory test of the sample 
wagon, no automatic reduction in price 
can follow should this laboratory examina- 
tion of the daily and weekly samples yield 
had results. But the fact that the de- 
liveries of fuel ‘are being regularly 
sampled and tested will be known to the 
colliery company supplying the fuel, and 
will cause it to be more careful in the se- 
lection and sorting of the fuel sent. Com- 
plaints also based on the results of labora- 
torv tests will receive more attention than 
those based merely on firemen’s com- 
plaints or upon a manager’s inspection of 
the fuel. As already stated, there is good 
reason to suppose that the firemen and 
sometimes the engineer in charge have a 
financial interest in keeping the fuel con- 
tract to one particular firm. Therefore, 
neither their silence nor their complaints 
can be accepted with any degree of 
security. Most engineers in charge of 
boiler plants, when attempting to make 
changes in their fuel, have experienced the 
apparent stupidity or obstinacy of their 
firemen, and have had reason to suspect 
their impartiality as regards the fuels 
with which thev are conducting trials. 
Even in the absence of contracts based 
on calorific value, it is therefore well to 
have this independent check upon the 
character of the fuel supply; for a fire- 
man receiving doles or presents from the 
colliery company is not likely to become 
very active in complaining of this fuel 
when the deliveries fall off in quality. As 
a check therefore upon the supplies, the 
author advises daily sampling of the fuel 
either in the wagons and trucks, or dur- 
ing discharge into the storage bins. When 
sampling fue] in trucks or wagons it is 
necessary to make allowance for the fact 
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that the jolting of railway or road tran- 
sit causes all the fine coal and dust to fall 
to the bottom of the mass. To obtain 
a fair sample of coal from a railway truck 
is therefore a matter of some difficulty, 
and in most cases it will be easiest to 
sample the fuel during discharge. Coal 
conveyed in canal barges, or by river to 
the works, does not undergo a similar me- 
chanical separation into large and smalls, 
and in such cases the load of fuel can be 
sampled if necessary in the barge. 

In all cases, however, the fairest sample 
can be obtained during discharge, and 
where conveyers and automatic weighing 
plants are in use, it is a comparatively 
simple matter to arrange that every fifth, 
tenth or twentieth bucket shall be tipped 
into a sample storage bin. If fuel from 
more than one colliery is being delivered 
and used at one time in the works, it will, 
of course, be necessary to have an equal 
number of sample storage bins. 

At the end of each day, the fuel in 
these bins is crushed and sampled in ac- 
cordance with the instructions given at 
the end of Article I, and the one-pound 
samples are sent to the laboratory or to 
the fuel expert for examination and test. 
It will not, as a rule, be necessary to carry 
through a complete approximate analysis 
and calorific test as described in Articles 
II and III, with each of these daily 
samples; the determination of the moist- 
ure and ash in each being sufficient to 
enable one to check roughly the quality of 
the coal being supplied under the con- 
tract. The daily samples are, however, re- 
tained each in their own sample tin, and 
once a week or oftener an average sample 
is made up from these by weighing out 
50 or 100 grammes of each and by 
thoroughly mixing the same on the samp- 
ling plate or on a sheet of glazed paper. 
A complete approximate analysis and 
calorific valuation is then carried out with 
this sample. Upon the results of these 
weekly tests complaints to the colliery 
company as to the quality of the supplies, 
and the variations in price of the fuel de- 
livered under the contract are based. 

A book should be kept for entering up 
both the daily and weekly fuel tests. The 
results obtained during the delivery of 
coal under any one contract will prove 
of great value in fixing the terms for the 
next contract. Special samples of single 
wagons or trucks of fuels that appear to be 
of bad quality should be taken occasion- 
ally, for at times the colliery company 
may become slack in its supervision of the 
sorting and cleaning of the coal brought 
up from the pit and as already pointed 
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out, much dirt and shale can be some- 
times sold as fuel. The author has tested 
fuels containing only six per cent of ash 
from the same pit that produced slack 
testing up to twenty-five per cent of ash; 
and some years ago he was asked to re- 
port upon a sample of so-called coal which 
contained no less than 37.70 per cent of 
ash. 

These figures prove the fallacy of the 
opinion held by many engineers, that coal 
from one pit or from one seam is of fixed 
and unvarying composition when de- 
livered into the trucks; and that it is 
alone necessary in drawing up fuel con- 
tracts to specify the pit or seam from 
which the supplies are to be drawn. 

Fuel, in fact, appears at present to be 
the only raw material used in large 
quantities, the sale and delivery of which 
is still in the majority of instances con- 
ducted by rule-of-thumb methods. It is 
satisfactory to note, however, that in this 
matter also the methods of the past are 
being replaced gradually by the more 
scientific and exact methods of procedure 
outlined in this article. 

3. Checking the Evaporative Effi- 
ciency of the Boilers—With the aid of the 
figures obtained by the calorific test of 
the average weekly sample of fuel, as de- 
scribed in Section II of this article, it is 
possible to make out a balance sheet for 
the working of the boiler plant, and to 
calculate the evaporative efficiency of the 
same, with a high degree of exactitude. 

By evaporative efficiency is signified the 
percentage ratio between the total heat 
value of the fucl, and that utilized in 
the conversion of water into steam. 

The other tests required for ascertain- 
ing this efficiency by calculation are those 
showing the composition and temperature 
of the exit-gases. The methods of obtain- 
ing these will be dealt with in Articles IX 
to XII of this series; and in this section 
the method of applying the results will 
alone be dealt with. 

There are four directions in which the 
heat produced by combustion of fuel in 
the furnace of a boiler is dissipated. 

In the first place, a certain definite and 
fixed loss occurs by radiation from the 
exposed surface of the boiler and of the 
surrounding brickwork. This loss can be 
roughly ascertained by drawing the boiler 
fires, closing the steam valve and feed- 
water valve, entirely cutting off the 
draught, and by noting the time required 
for a fall of ten or twenty pounds in the 
pressure of the steam. As a rule, radja- 
tion losses account for from 7.5 per cent 
to ten per cent of the heat present in the 
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fuel. ‘The figure, when once ascertained 
for any one boiler, may be used as a con- 
stant in all the future heat balance calcula- 
tions. The second direction in which heat 
is dissipated or lost in boiler working is 
with the waste gases passing away from 
the boiler flues to the chimney. The 
method of ascertaining and calculating 
this loss will be described in Article XII 
of this series. This loss may amount to 
from ten per cent to thirty per cent of the 
heat value of the fuel burned. 

The third direction of heat loss is by 
the ashes and cinders. The loss here is 
twofold, being partly due to the heat car- 
ried by the ashes, and partly that due to 
the unburned carbon in the cinders. 
Once a week the ashes may be sampled, 
and the unburned carbon determined by 
the method used for estimating the 
amount of ash in the fuel. (See Article 
II.) 

The total heat loss in the ashes and 
cinders should not exceed five per cent; 
but it may rise much higher with chain- 
grate stokers when badly worked, or with 
untrained firemen and hand-fired boilers. 

The fourth direction in which heat is 
dissipated is through the boiler plates. It 
is this portion of the heat alone which is 
the active agent in water evaporation, and 
gives the evaporative efficiency of the 
boiler. It is ascertained by adding the 
three items of loss named above together, 
and by subtracting the total from the 
thermal value of the fuel, as determined 
by the laboratory examination of the 
same. 

The following is an example of this 
method of calculating the working efti- 
ciency of boiler installations: 


Fuel—Lancashire slack at 7s. 6d. per ton 
delivered in bunkers. Heat units produced 
per pound by calorimeter test 13,500 British 
thermal units. 

1. Losses by radiation, etc., ten per 
CONC. a8 vires be Nah aes ae wea are 
2. Losses with exit-gases up the chim- 
ney (calculated ten per cent CO 
and gases at 465 degrees Fahren- 
heity neta w istered eee tee 
3. Losses by unburned carbon in cin- 
ders and ashes, and heat carried 


1,350 


2,380 


away in same (five per cent).... 675 

4. Converted into steam in boilers (by 
difference) ........c cece cence 9,095 
13,500 


The efficiency of the plant, therefore, 
equals 9,095/13,500, or sixty-seven per 
cent. Items 1 and 3 are based on es- 
timates or upon previous test results; but 
these two items, under ordinary working 
conditions, should not vary more than 
five per cent. 

Should the analysis of the exit-gases 
show that carbomic oxide gas is present, a 
further entry will be necessary in the 
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above heat balance, to show the thermal 
units lost by this failure to burn all the 
carbon to carbon dioxide. Let us take, 
as an example of this additional calcula- 
tion, exit-gases containing two per cent, 
by volume of CO, and eight per cent CO,. 
Since carbon, when burned to carbon 
dioxide, yields the same volume of 
gas as when burned only to carbon 
monoxide, the above percentages show 
that two-tenths or one-fifth of the carbon 
present in the fuel has escaped complete 
combustion. Now, as found by the ap- 


proximate analysis, the percentage of fixed 


carbon present in the fuel was sixty per 
cent, and the thermal units liberated when 
carbon is burned to CO are 10,201 less 
than when carbon is burned to CO, (4,343 
and 14,544, respectively). 

The loss of heat due to incomplete com- 

bustion, in the case under consideration, 
is therefore: 
0.60 X 1/5 X 10,201 = 1,224 British 
thermal units, and the efficiency of the 
boilers is reduced to fifty-eight per cent 
in consequence of this incomplete combus- 
tion of a portion of the fuel. 

This additional loss is a considerable 
amount, nine per cent, of the total heat 
energy of the fuel, and the calculation 
shows the necessity for keeping a close 
check upon the presence of CO in the 
exit-gases. 

Since the automatic recording instru- 
ments now in general use for checking the 
composition of the exit-gases from steam 
boiler plants do not record the presence of 
CO, it is evident that independent tests 
with an Orsat apparatus ought at times 
to be made, in order to check the presence 
or absence of CO. This gas is most likely 
to be present when attempts are being 
made to work with a minimum of air and 
thick fires, in order to attain a high per- 
centage of CO, in the exit-gases. Thus, 
efforts to reduce the heat losses due to ex- 
cess of air, unless under a chemist’s con- 
trol, may result in very considerable heat 
losses in another direction. The need 
for expert scientific control of the testing 
work is therefore apparent, and automatic 
testing apparatus, though useful, is not 
an efficient substitute for the trained 
chemist. 


The subject of gas-testing will be 


dealt with at length in Articles IX 
to XU of’ this series; but it may 
be pointed out here that, as fuel 


and gas analysis enables one with ease 
and a fair degree of accuracy to de- 
termine the thermal efficiency of the whole 
boiler installation, it is deserving of more 
attention than has yet been accorded to 
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it by engineers in charge of boiler plants. 
In fact, these test results enable one at a 
moderate expense to achieve daily or 
weekly what at present is only carried out 
at long intervals of time and with much 
disturbance to the usual routine, under 
conditions of working which can not be 
regarded as normal. The money now ex- 
pended upon special steam-raising and effi- 
ciency trials, if expended in the way sug- 
gested upon regular testing work would 


lead, in the author’s opinion, to far more 
valuable results, and to a far better aver- 
age of efficiency, than is attained under 
the present system. No doubt, in time, 
the value of fuel and gas analysis in con- 
trolling the work of boiler installations 
will be fully recognized. This work must 
be carried out, however, under expert con- 
trol, for the results obtained from it to 
be of real value. 
sate 
Congestion in the Patent 
| Office. 

In a recent issue of the New York 
Commercial, Fred W. Barnaclo called at- 
tention to the serious situation confront- 
ing the patent office at Washington. On 
the first of this year the patent office had 
17,353 applications waiting for action. 
The Official Gazette for September 25 
shows that this number has now increased 
to 23,468. The number of applications 
received weekly varies from 800 to 1,200, 
and the average weekly excess over the 
number issued during the past nine 
months has been 170. 

The difficulty lies in the fact that the 
force of examiners allowed the patent 
office is not large enough to handle the 
great number of applications now coming 
in; consequently, the office is getting fur- 
ther and further behind in its work. At 
tie present time some departments are 
hack from six months to a year—that 
is te say, this time must elapse after ap- 
plication is made before the applicant re- 
ceives notice that his case is under at- 
tention. 

The only remedy which can be sug- 
gested is that Congress grant the commis- 
sioner of patents authority to enlarge his 
force of examiners, so that it may handle 
the work as it comes in; and some ar- 
rangement should be made to enable the 
patent office to clear up the work now 
awaiting action. The additional expense 
of this, it is suggested, might be charged 


against the $7,000,000 surplus now 
credited to the patent office in the 
treasury. 


The long delay now occurring in secur- 
ing patents is a hardship not only to the 
patentee, but to others interested in his 
methods or device. Definite business ar- 
rangements can not be made satisfactorily 


547 


on a mere application, and a delay of six 
months to a year in securing a patent 
generally means a similar delay in placing 
the device upon the market. Thus, not 
only does the inventor suffer, but also 
those who would profit from his in- 
genuity. The matter will probably be 
brought formally to the attention of Con- 
gress, and efforts made to secure relief. 


The Railway Signal 
Association. 

The annual meeting of the Railway 
Signal Association will be held at the 
New Willard Hotel, Washington, D. C., 
October 16, 17 and 18. Sessions will be 
held on Tuesday from 10 A. M. to 1 P. M., 
and from 2 P. M. to 5 P. M.; on Wednes- 
day from 10 a. m. to 1 P. M., and from 
2 P. M. to 5 P. M.; on Thursday from 9.30 
A. M. until adjournment. 

On Tuesday committee No. 8 will make 
a report on “Standard Specifications for 
All Electric Interlocking and Material for 
(Construction Work,” together with recom- 
mendations. There will be a special com- 
mittee report on “Standard Specifications 
for Mechanical Interlocking and Material 


for Construction Work.” Committee No. 
4 will make a report on “Installation, 
Maintenance, Etc., of Storage Batteries,” 
and a special committee will report on 
“How to Remedy Effects of Foreign Cur- 
rents on Automatic Block Signals,” to- 
gether with recommendations. There will 
also be presented an amendment to the 
constitution. 

On Wednesday committee No. 12 will 
report and make recommendations on 
“Specifications for Rubber-Covered Wire.” 
Committce No. 11 will report on “Oil 
to Be Used in Signal Lamps,” as well 
as “Design of Lamps.” There will be 
a special committee report on “Interlock- 
ing and Block Signals,” which will cover 
recommendations for the various posi- 
tions and indications which can be derived 
from the signal operating in the upper 
quadrant, as recommended by the asso- 
ciation at its last annual meeting. Com- 
mittee No. 1 will recommend specifica- 
tions for relays, and committee No. 6 will 
present a progress report on “What Shall 
Constitute Cost in Estimates for Installa- 
tion and Record of Maintenance?” Com- 
mittee No. 3 will make a report on “Cir- 
cuits for Interlocked Signals,” together 
with history and recommendations. 

The following papers will also be pre- 
sented: “Devices to Keep Railroad 
Switches from Becoming Clogged with 
Snow and Ice,” by F. Shaw, and “The 
Optics of Signal Lenses,” by William 
Churchill. 

An extensive programme of entertain- 
ment has been provided, and a special 
feature of the meeting will be the recep- 
tion by President Roosevelt of the entire 
association at the executive mansion at 
2.30 P. M., October 18. 


a 
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Meeting of the American 
Institute of Electrical 
Engineers. 
The two hundred and ninth meeting of 


the American Institute of Electrical Engi- 


neers was held at the Edison Auditorium, 
44 West Twenty-seventh street, New York 
city, on the evening of Friday, September 
28. As this meeting opened the season 
of 1906-1907, Dr. Samuel Sheldon, the 
new president, delivered his inaugural ad- 
dress. Dr. Sheldon pointed out the work 
of the secretary’s office and enumerated 
in considerable detail the manifold duties 
which the secretary has imposed upon 
him. Each of the various cominittees en- 
trusted with the work of the Institute 


was mentioned and its duties commented 


upon. Dr. Sheldon made a plea for the 
maintenance of a high standard of re- 
quirement for transfer to the grade of 
member. The board of examiners receives 
the applications of all associates who de- 
sire transfer, and its work is very much 
increased because of the loose and in- 
definite manner of filling out the speci- 
fication papers on the part of the appli- 
cant. The tendency is to refer to mem- 
bers of professional eminence or to those 
prominent in Institute work, rather than 
to members who are familiar with the 
applicant’s career and who are competent 
to corroborate the statements made in his 
application. 

The removal of the executive offices 
to the new Engineering Building will en- 
tail an increased expenditure for carry- 
ing on the Institute work. To provide 
for this the simplest means seems to be 
to increase the membership. The secre- 
tary’s staff is able, with slight additional 
expense, to take care of twice as many 
menibers as are now enrolled. The com- 
mittee on increase of membership will 
take active measures to bring to the at- 
tention of non-members the advantages 
to be obtained from membership in the 
organization. | 

The committees on telephony, local 
organizations, high-tension transmission 
and the library committee will all be eon- 
tinued, and the committee on bibliography 
will have in press probably by next De- 
cember a chronologically arranged, anno- 
tated bibliography of the Wheeler gift. 
Dr. Sheldon pointed out the labor which 
is lmposed upon the editing committee, 
and suggested that this responsibility 
should be delegated entirely to the editor, 
and the labor performed in the secretary’s 
office. 

Professor F. B. Crocker and C. O. 
Mailloux, on the committee of standard- 
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ization, represented the Institute at a 
mecting held recently in England, at 
which ten nations were represented. An 
organization of an International Electro- 
technical Commission was effected, in 
which the Institute, as representing the 
United States, will be entitled to one vote. 
This commission will probably meet dur- 
ing the coming vear. The committee on 
standardization also Fas in hand the re- 
arrangement and reclassification of a re- 
port which was presented in a preliminary 
form at the last convention of the In- 
stitute. 

The committees on National Electric 
Code, law, papers and finance will be con- 
tinued, and their work made of greater 
value, if possible, to the Institute. 

As a result of the efforts of the build- 
ing fund committee, $132,000 has been 
raised. Of this $94,000 has been paid, 
and $38,000 is in the form of time 
pledges. It is hoped and expected that 
when the new building is formally given 
over to the united engineering societies 
during the coming year that the full 
amount of $180.000 due from the Insti- 
tute will have been raised. The architect 
quite recently stated that the building 
would be ready for occupancy on Decem- 
ber 1, 1906. 

The first paper of the evening was en- 
titled “The Effect of Iron in Distorting 
Alternating-Current Wave-Form,” by 
Frederick Bedell and Elbert T. Tuttle. 
In abstracting this paper, Professor 
Bedell recited some of the history of the 
introduction and use of alternating cur- 
rents, and made frequent reference to 
blackboard diagrams in elucidating his 
argument. The essential points brought 
out in the paper are enumerated in the 
first two paragraphs, as follows: 

“It is well known that in a circuit con- 
taining no iron an impressed sinusoidal 
electromotive force will cause a sinusoida! 
current to flow, the current lagging be- 
hind the impressed electromotive force 
by an amount depending upon the rela- 
tive values of the resistance and induct- 
ance, which in this case is constant. As- 
suming inductance alone in the circuit, 
the sine current which flows lags ninety 
degrees behind the sine electromotive 
force, and represents no power, the 
power-factor (cos 90°) being zero. 

“It is also well known that if the con- 
ductors of the circuit encircle iron the 
inductance will no longer be constant. 
The current resulting from an impressed 
sinusoidal electromotive force will no 
longer be sinusoidal, but will be distorted 
and consist of a first harmonic or funda- 
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mental sine current of the same frequency 
as the electromotive force and harmonics 
of three, five, seven, etc., times the funda- 
mental frequency.” 

The purpose of the authors in this 
paper was to study more fully the relation 
between the harmonics introduced by iron 
into the current wave and the hysteresis 
loop of the iron to which these harmonics 
are due. 

It can be shown that certain harmonics, 
defined by their amplitude and phase with 
reference to the fundamental, can be pro- 
duced by iron; others can not, these latter 
being excluded as impossible by the de- 
termination of some physical limitation. 
Professor Bedell showed that by changing 
the phase angle of the harmonic the hys- 
teresis loop would be changed, fattening 
up to a maximum, then collapsing to a 
straight line, and expanding again in tlie 
opposite direction to a negative maximum. 

In attempting to discover a relation 
between the area of hysteresis loop and 
the angle of hysteretic advance, a geomet- 
rical presentation was given. <A vector 
representation in three dimensions was 
made use of. The conclusion reached is 
that an alternating current is distorted 
when iron is present by the introduction 
of a third harmonic in advance of the 
fundamental by an angle, @, which is 
greater than thirty degrees, and less than 
180 degrees. Taking the fundamental as 
unity, this harmonic can not exceed a 
definite value of about 0.192 for 0 == 30° 
and 0.333 for 0 == 180°. The angle, y. 
of hysteretic advance due to the third 
harmonic can not exceed thirty degrees. 
From the shape of the hysteresis loop 
obtained from the third harmonic only it 
is concluded that iron introduces higher 
harmonics in addition to the third. 

In opening the discussion on this paper 
Dr. Charles P. Steinmetz said that at first 
glance the paper presented by Professor 
Bedell, while an excellent theoretical 
proposition, appeared to have but little 
practical value to the engineer. The fact 
remains, however, that pure science and 
applied engineering are coming closer and 
closer together, and he would attempt to 
show that the theoretical treatment pre- 
sented in the paper of the evening was of 
great importance in electrical engineering. 
Dr. Steinmetz then proceeded to elucidate 
the characteristics of the effect of wave 
distortion in alternating-current circuits. 
He suggested that the change of character 
in the complex current wave form was 
due to the change of phase, but that where 
this wave .reached a hump and then de- 
creased it should not be considered that 
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this was the end of the study. Further 
research, taking into consideration har- 
monics higher than the triple harmonic, 
would show that this complex wave is 
capable of being altered—built up, as it 
were—so as to carry out the expected 
phenomena of an increasing current so 
long as there was an increasing magneti- 
zation. Dr. Steinmetz also showed the 
relations which the distortion would have 
to a three-phase transmission system, par- 
ticularly where there might be three trans- 
formers grouped either in star or delta. 
As each of the currents in the circuit 
would be 120 degrees apart, the current 
resulting from the triple harmonic would 
be three times 120 degrees, or 360 degrees 
apart; and, under certain conditions, this 
might reach values of no mean order. In 
fact, dangerous potential surges and 
short-circuit currents of considerable 
volume might be present. This reason- 
ing applied, as well, to three-phase gener- 
ators. 

Dr. William S. Franklin followed Dr. 
Steinmetz in discussing this paper. His 
remarks, however, were devoted chiefly to 
calling attention to the fact that engi- 
neers and physicists should be very care- 
ful to make use of a nomenclature which 
would bring to mind a picture so closely 
related to the subject under discussion 
that there could be no confusion in the 
mind of any one. Jn speaking of an har- 
monic motion what one had in mind was 
the motion of a swinging pendulum. 
This was a true sinusoidal motion, and 
when the expression, “sinusoidal,” was 
used, the definition should be sharply 
drawn to mean a pure harmonic motion. 
Again, in making use of vector represen- 
tations he could hardly favor the use of 
a third dimension. While he was highly 
impressed with the utility of vector repre- 
sentations, these should be used only to 
show the continuous progress of electrical 
characteristics in the electrical or mag- 
netie circuit. At no time should the 
vector diagram be used to give a geomet- 
rical picture of results. The one great 
fault which seems to have become common 
among engineers and ‘teachers is the utili- 
zation of ideas, which, while of consider- 
able theoretical value, can not be con- 
sidered practical. In making use of 
theoretical considerations it is his belief 
that but very little consideration should 
be given to formule which would not be 
applicable to the common measuring in- 
struments in use. Again, he urged that 
engineers and physicists stop wasting 
time looking for a mathematical formula 
which could be applied to the hysteretic 
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loop. He believes that there is no law of 
nature which will fit this case, and there 
is no use spending time trying to get 
something which approximates to it. 

Professor Bedell, replying briefly, 
thanked Dr. Steinmetz for his very able 
discussion of the subject, and voiced his 
entire agreement with Dr. Franklin’s 
ideas with regard to trying to apply ra- 
tional formule to irrational conditions. 

The second paper of the evening, en- 
titled “The Current Transformer,’ by 
Kenneth L. Curtis, was abstracted by Dr. 
W. S. McAllister, who pointed out the 
principal points enunciated by the author. 
Mr. Curtis stated that a current trans- 
former, although mentioned but briefly 
in electrical literature, is one of the most 
indispensable of meter auxiliaries. By 
means of it currents of any magnitude 
may be measured with accuracy when em- 
ploying the smallest of instruments. It 
enables us to use ammeters and watt- 
meters in circuits of the highest voltages, 
By the use of current transformers of 
different ratios we can use meters of the 
same size and capacity in circuits of wide- 
ly varying power and voltage, thereby fa- 
cilitating the calibration and mainte- 
nance of the instruments. The paper 
shows that the factor which prevents a 
constant ratio of secondary to primary 
current for all loads is the exciting am- 
pere-turns. The smaller these are in 
proportion to the total ampere-turns 
of the transformer, and the lower 
the power-factor of the exciting 
rent, the more nearly will we approach a 
constant ratio.’ Assuming the secondary 
to have as low resistance and inductance 
as is practicable, to obtain the best results 
we must make the magnetic circuit so as 
to have as low values of reluctance, hys- 
teresis and eddy currents as possible— 
that is to say, if the secondary has as low 
resistance and reactance as is practicable, 
the best. current transformer will be the 
one containing the most iron of the best 
quality in the form of the thinnest lam- 
Inations, 

Following the reading of this paper, 
owing to the lateness of the hour, L. T. 
Robinson briefly described a new instru- 
ment which he has been experimenting 
with. Ile presented a number of curves 
and results of tests, which showed that 
over considerable ranges a difference of 
less than one-half of one per cent was 
possible, and over wider ranges the dif- 
ferences were always less than one per 
cent. 

The secretary announced that at the 
meeting of the board of directors, held 
during the afternoon, 191 associates were 
received. There was one transfer to the 
grade of full membership—George Au- 
gustus Wells, Jr., New York city. 

The meeting was then adjourned. 


ecur- 
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The Boston Rejuvenation of 
the Sons of Jove. 

Rejuvenation No. 18 of the Sons of 
Jove was held at the Revere House, Bos- 
ton, Mass., on September 20, under the 
auspices of T. H. Bibber, Jovian states- 
man. The following officers presided: 
Jupiter, J. H. Waterman; Pluto, Frank 
Booth; Neptune, W. L. Adams; Vulcan, 
Charles B. Burleigh; Mars, W. 8S. 
Sisson; Apollo, W. F. Hessel; Mercury, 
C. B. Roulet; Hercules, Oscar Hoppe; 
Imps, N. H. Henderson, Albert Mann 
and S. B. Condit. 

The ceremonies were opened promptly 
at 7.30 P. M., and thirty-one candidates 
were initiated into the order. Immedi- 
ately succeeding the initiation the doors 
to the banquet hall were thrown open 
and forty-one Jovians took part in the 
banquet and other entertainment. Music 
was furnished by Charles F. White, and 
C. B. Burleigh acted as toastmaster. Re- 
sponses were made by a number of those 
present. 

A committee of three, consisting of 
Messrs. Booth, Condit and Hessel, was 
appointed to form a Jovian lunch club, 
with the idea of having the brother 
Jovians meet daily at lunch, the place to 
be designated later. 

It was voted that the success of the 
rejuvenation was due in a great measure 
to the earnest efforts of T. H. Bibber, 
and Mr. Bibber was tendered a standing 
toast. 

Not a little of the success of this 
meeting was also due to the personal at- 
tention given by C. B. Roulet, of Dallas, 
Tex., and also by Frank Booth, who was 
warmly congratulated for his’ work. 


Organization of the Home 
Telephone Company 
of Detroit. 

The following officers and directors have 
been elected in organizing the Home Tele- 
phone Company, of Detroit, Mich.; presi- 
dent, Clarence M. Burton, Detroit; first 
vice-president, Max Koehler, St. Louis, 
Mo.; second vice-president, C. Marquard 
Forster, St. Louis, Mo.; secretary-treas- 
urer, W. B. Woodbury, Detroit; assistant 
secretary, C. H. Hood, Detroit. 

Directors—Ilenry Koehler, Jr., and A. 
W. Lambert, St. Louis; C. M. Burton, 
Detroit; W. W. Hannan, Samuel B. Jeff- 


ries, St. Louis; T. A. E. Weadock, Detroit; 
C. M. Forster, St. Louis; W. B. Wood- 
bury, Detroit; A. N. Edwards, St. Louis; 
Elias Michael, St. Louis. 

Executive committee—C. M. Burton, 
chairman; W. B. Woodbury, secretary; 
Max Kochler, A. W. Lambert. 
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THE EFFECT OF IRON IN DISTORTING 
ALTERNATING-CURRENT 
WAVE-FORM.' 


BY FREDERICK BEDELL AND 
ELBERT B. TUTTLE. 


INTRODUCTION. 

It is well known that in a circuit con- 
taining no iron an impressed sinusoidal 
electromotive force will cause a sinusoidal 
current to flow, the current lagging be- 
hind the impressed electromotive force 


Fig. 1.—SINUSOIDAL CURRENT I AND INDUC- 
TION B, Lagcine 90° BEHIND THE SIN- 
USOIDAL ELECTROMOTIVE ForcE E WHEN NO 
IRON 18 PRESENT. 


by an amount depending upon the rela- 
live values of the resistance and induct- 
ance, which in this ease is constant. As- 
suming inductance alone in the circuit, 
the sine current which flows lags 90° be- 
hind the sine electromotive and 
represents no power, the power-factor (cos 
90°) being zero. 

It is also well known that if the con- 
ductors of the circuit encircle iron, the 


force 


Fig. 2.—CoMPLex CURRENT I AND INDUCTION 
B, with MAXIMUM VaLUrs 90° BEHIND 
SINUSOIDAL ELECTROMOTIVE FORCE WHEN 
TRON IS PRESENT. THE FUNDAMENTAL (F) 
LINE CURVE OF CURRENT Lacs (90° — y) 
DrGkEES BEHIND E. 

inductance will no longer be constant. 
The current resulting from an impressed 
sinusoidal electromotive force will no 
but will be distorted 
and consist of a first harmonie or funda- 
mental sine current of the same frequency 
as the electromotive force, and harmonics 
of 3, 5, 7, ete., times the fundamental fre- 
quency. 


longer be sinusoidal, 


1A paper presented at the two hundred and ninth 
meeting of the American Institute of Electrical En- 
gineers, New York, September 28, 2906, 
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One of the first studies of this subject 
Ryvan and Merritt! who, 
from experimental curves of current and 
electromotive force, determined the hys- 
teresis loop for the iron of a transformer. 
Steimnetz? taking certain hysteresis loops 
and assuming a sinusoidal electromotive 
force, has determined the complex cur- 
rent wave for a large number of cases. 
The purpose of the present writers is 
to study more fully the relation between 
the harmonics intreduced by iron into the 
current wave, and the hysteresis loop of 
tke iron to which these harmonics are due. 
For example, it can be shown that certain 
harmonies, defined by their amplitude and 
phase with reference to the fundamental, 
ean be produced by iron; others can not, 
these latter being excluded as impossible 
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tion the permeability decreases with the 
increase of the induction is a further 
limitation. 

In case of a sine electromotive force 
and a complex current wave due to iron, 
the harmonics in the current wave (being 
3, 5, 7, etc., times the frequency of the 
electromotive force) can represent no 
power.' Any power must accordingly 
come from that part of the complex cur- 
rent wave which is of the same frequency 
as the electromotive force. If this current 
lagged 90° behind the electromotive force, 
as it does with no iron present, there 
would be no power, as has already been 
pointed out. But the current of funda- 
mental frequency is shifted ahead by an 
angle, y, of hysteretic advance due to the 
iron, so that it lags less than 90° behind 


“10° 726°) 130° 106° 180 166° i 


Fio. 4.—LIMITING VALUES OF B (AMPLITUDE OF THE THIRD HARMONIC) AND Yy (HYSTERETIC 
ADVANCE) FOR VARIOUS PHASE POSITIONS OF THIRD HARMONIC. 


by the determination of some physical 
limitation. The condition that hysteresis 
in iron causes it to absorb rather than to 
give out energy, at once renders certain 
harmonics impossible. The fact that the 


Fic. 3.—HySTERESIS Loop CORRESPONDING TO 
Fic. 2. 


current can have a maximum value only 
coincident with the maximum value of in- 
duction in the iron is likewise a limita- 
tion. Again, the fact that after satura- 


1 Transactions, A.LE E.. vol. vii, p. 1. 
7Steinmetz, “Alternating -Current 
chap. x. 
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the eleciromotive force; consequently it 
represents power, this being the power ex- 
pended in hysteresis. 

The current of fundamental frequency 
which we are to consider might be taken 
either as the fundamental sine curve, as 
we analyze the current into components of 
1, 3, 5 times the frequency; or, as the 
equivalent sine curve, which is a sine 
curve equivalent in its effect to the funda- 
mental and higher harmonics combined. 
The distinction between the fundamental 
and equivalent sine curves, which have 
sometimes been confused, will be taken 
up more fully later. 

A relation will be sought between the 


1 A symmetrical hysteresis loop introduces odd 
harmonics only. Taking e = E sin o t and cur- 
rent ¢, the work done per cycle is 


Ir 
W= eidt. 
0 
For any odd harmonic of n times the frequency, 


in = Insinnwt. With this value substituted 
for t, the integral vanishes and W = 0. 
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hysteresis loop for any iron and its angle 
of hysteretic advance. 

Finally, consideration will be given to 
the effect of hysteresis upon the vector 
representation of alternating currents, 
and it will be shown that the complete 
diagram in any problem can no longer be 
drawn in a plane. 

EFFECT OF THIRD HARMONIC. 

From Faraday’s law, 

L dd _ d B 
OS at A ae? 
it follows that if the electromotive force 


Fig. 5.—CoMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 0. 
Sree TABLE II FoR DATA FOR ALL CURVES. 


Fig. 6.—CoMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 2° 


Fic. 7.—CoMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 5° 


impressed upon a coil be sinusoidal, the 
magnetic flux threading the coil will like- 
wise be sinusoidal, and in phase 90° be- 
hind the electromotive force. This is true 
whether the coil embraces iron or not. 

If the coil does not embrace iron, the 
current likewise is sinusoidal and 90° be- 
hind the electromotive force; the flux is 
in phase with the current, and propor- 


1 Not including obmic electromotive force. 
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tional to it (Fig. 1). We may then write 
d B di 
E ieee fae . 
The inductance L is constant; and hence 
the induction B is proportional to current 
i and magnetizing force H, permeability 
being constant. The hysteresis “loop,” 
plotted between B and H, becomes then 
a straight line. 

With iron present, inductance and per- 
meability are not constant. The induc- 
tion B is no longer proportional to the 
current t and magnetizing force H, and 


Fig. 8.—CoMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 20° 


Fic. 9.—CoMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 30° 
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Fie. 10.—CoMPLEX CURRENT CURVE, FONDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 45° 


with induction B sinusoidal (due to sine 
impressed electromotive force), the cur- 
rent + is not sinusoidal, but distorted as 
in Fig. 2. Since B and H are no longer 
proportional, instead of a straight line 
we have the hysteresis loop representing 
their cyclic variation. 

In the following work we shall deal 
with the fundamental and third harmonic 
only. The process will be to assume suc- 
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cessively definite relative amplitudes and 
phase positions for these and build up the 
complex current wave. From this com- 
plex wave of current and the sine wave of 
flux, the hysteresis loop which would 
cause such a current is determined. 
The equation for the current is 
t = sin w t + Bsin (3 w t + 6). 
The amplitude of the third harmonic is 


Fır. 11.—COMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 90° 


Fic. 12.—CoMPLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 135° 
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Fic. 13.—CoMPLEX CURRENT CURVE, FUNDA~-. 
MENTAL AND THIRD HARMONIC FOR 0 = 180° 


B (taking the fundamental as unity) and 6 
is its phase-angle, + 6 indicating an ad- 
vance, and — 6 a lagging of the origin 
of the harmonic relatively to the origin 
of the fundamental. 

Let us take a typical case represented 
in Fig. 2. The assumed fundamental and 
third harmonic of the current are repre- 
sented by dotted curves. Here the ampli- 
tude of the harmonic is taken to be 


B = 0.22 (the amplitude of the funda- 
mental being unity) and @ is taken to be 
+ 45°. The maximum of the current 
wave necessarily coincides in time with 
the maximum of the induction (for in a 
hysteresis loop the maximum H coincides 
with the maximum B). The sinusoidal 


14.—HYSTERESIs Loops CORRESPONDING 
To Figs. 5 To 9. 0 = 30° orn Less. 
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flux, in accordance with Faraday’s law, is 
90° behind the sinusoidal electromotive 
force; accordingly, the maximum of the 
induction, and hence of the current, 
is 90° behind the electromotive force. 
It will be noted, however, that the 
fundamental of the current wave has its 
maximum in advance of the maximum of 
the complex wave by an angle y, the 
hysteretic angle of advance, in this case 
equal to 29° 23’. The fundamental cur- 
rent wave lags then 90° — y behind the 
electromotive force and represents power 
consumed by hysteresis, with a power- 
factor cos (90° — wy) = sin y. 

If 6, the phase-angle of the harmonic, is 
between 0° and 180°, we find that the 
right-hand side of the complex current 


Fic. 15.—HystTeresis Loors CORRESPONDING 
To Fics. 10 To 13. 0 GREATER THAN 80° 


wave will have a hump, as in Fig. 2. 
The fundamental will be advanced to the 
left so as to lag less than 90° behind the 
electromotive force, representing power 
taken by hysteresis—a possible case. 

If, however, 6 is between 180° and 
360°; that is, if the harmonic is made to 
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be behind instead of in advance of the 
fundamental, the hump on the current 
curve will be found on the left, and the 
fundamental will be shifted to the right 
so as to lag more than 90° behind the 
electromotive force, representing power 
given out by liysteresis—an impossible 
ease. In this case the hysteresis loop 
would needs be traversed in the reverse 
direction from the actual counter-clock- 
wise direction and its area would repre- 
sent work given out per cycle. Fig. 2 
turned upside down would represent such 
a case. 
DERIVATION OF HYSTERESIS LOOP. 

A hysteresis loop consists in plotting 
corresponding values of B and H in rect- 
angular coordinates. A hysteresis loop 
corresponding to the curves of Fig. 2 is 
correspondingly readily plotted. II ts 
directly proportional to I, and hence the 
curve for I may be taken as a curve for 
H. Corresponding values of H and B 
are taken directly from the curves in Fig. 


F 


N 


Fig. 16.—VEcTOR REPRESENTATION IN THREE 
DIMENSIONS OF A COMPLEX CURRENT. E IS 
SINE ELECTROMOTIVE Force; F 1s FUNDA- 
MENTAL CURRENT ; Q, REPRESENTS Ila RMON- 
Ics; AND I IS THE EQUIVALENT SINE 
CURRENT. 


2 and plotted in rectangular coordinate: 
to give the hysteresis loop of Fig. 3. 

The interpretation is this: we arbi- 
trarily assume a complex current I, made 
up of a fundamental and third harmonic, 
Fig. 2. The sinusoidal induction B and 
electromotive force will then be as shown 
in Fig. 2. The hysteresis loop which 
would produce the assumed distortion is 
shown in Fig. 3. 

When 6 = 0°, or 180°, the hysteresis 
loop becomes a curved line; the ascending 
and descending curves coincide and en- 
close no area, representing therefore no 
hysteresis loss, although the permeability 
varies. ‘These cases are shown by curves 
5 and 13 in Figs. 14 and 15. They are 
impossible limiting cases; the angle 4 
must accordingly be more than 0° and less 
than 180°, and positive. 

It will be shown later that 6 must be 
greater than 30°, and that all the curves 
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in Fig. 14 (corresponding to values of 6 
from 0° to 30°) are impossible. 

The hysteresis loops derived in this 
paper from consideration of the funda- 
mental and third harmonic only in the 
current wave, have an unnatural appear- 
ance, particularly near the maximum 
values. lence it is concluded that the 
fifth and other higher harmonics are 


Fic. 17.—Two Crests, ONE TroucH anp Two 
INFLEXIONS. 


necessary in the complex wave in order to 
derive therefrom a more normal hysteresis 
loop, particularly when saturation in the 
iron is passed. 

LIMITING VALUES OF AMPLITUDE OF 
HARMONIC, AND OF ITYSTERETIC 
ADVANCE. 

It will be found that for 6 = 0° the 
amplitude B of the harmonic can not be 
greater than 4; and for 0 = 180°, the 
value of £ can not be more than 4, 
the fundamental being taken as unity. 
The limiting possible values of 8 for 
various values of 0 are shown in Fig. + 
and are given in Table I. If B exceeded 


TABLE I. 
LIMITING VALUES OF 8 AND Y FOR VARIOUS 
VALUES OF 86. 

0 B y 

0° 0.111 0° 
0.112 5° 4r 
0.113 7° 59 
0.116 11° 8’ 
1° 17 0.120 16° 20 
1° 45 0.122 16° 54! 
4° 48/ 0.133 22° 30 
6° 55/ 0.140 24° 28’ 
8° 34° 0.144 25° 35’ 
12° 52 0.156 27° 4w 
14° 15 0.160 28° 15 
17° 3v 0.167 28° 57° 
22° 44° 0.178 29° 4I’ 
23° 4v 0.180 29° 47 
30° 39% 0.192 30° 00 
33° 59 0.200 29° 560 
40° 6’ 0.211 29° 34’ 
45° IP 0.220 29° 6’ 
46° 34/ 0.222 27° 43 
57° 44’ 0.240 27° 28 
60° 42’ 0.244 27° 1’ 
71° 44’ 0.260 25° 8’ 
T6° 48’ 0.267 24° 9’ 
87° 47° 0.280 21° 50 
95° 54° 0.289 20° 12’ 
107° 16’ 0.300 18° 4’ 
120° 40 0.311 14° 34° 
134° 4’ 0.320 11° 22 
143° 35’ 0.322 10° 237 
157° 18 0.330 5° 437 

180° 0.333 0° 


the limiting value, the resultant current 
would have two maxima in a half cycle, 
as in Fig. 17 of the Appendix. This is 
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impossible, as it would mean correspond- 
ing maxima in the values of H. This 
would cause II to have four maxima per 
cycle, as in Fig. 18, while B has but two. 

Curve y,, in Fig. 4, shows the greatest 
possible values of the angle of hysteretic 
advance for various values of 6; this curve 
corresponding to limiting values of g 
viven in curve 8. Other values of B 


Fic. 18.—Hysteresis Looe CORRESPONDING TO 
Fig. 17, wiru Four MAXIMA For H WHICH 
WOULD RESULT WERE THE LIMITS OF $ 
GIVEN IN Fig. 4 EXCEEDED. 


will give a smaller value for y as shown 
in curve y, which shows y for B =} 
for all values of 6. It is seen that in no 
case can y be greater than 30°. 

For the method of determining the 
limiting value of 8, and also for y, as 
given in the table and shown in Fig. 4, 
a full discussion of which is given in the 
appendix, we are indebted to Professor 
James McMahon. 

A year ago M. C. Carpenter, at the sug- 
gestion of one of us, plotted a large num- 
ber of complex curves and hysteresis loops 
for different values of ð and £, with a 
view to determining their limiting values 
by a method of cut and trial; but it 
proved impossible in this way to get 
definite results. 

DISCUSSION OF CURVES. 

The curves in Figs, 5-13 show the com- 
plex current wave resulting from a funda- 
mental and. third harmonic in various 
phase positions from 0° to 180°, the 
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referring to these curves are given in 
Table JI. 
TABLE II. 

The amount of shifting to the left of the 
fundamental (the hysteretic advance), is 
readily observed in each ease, this being y. 
The hysteretic angle y increases with hys- 
teresis loss, the power-factor for hystere- 
sis being cos y. In Figs. 5 and 13, for 
6 = 0° and 180° y is 0 and the maxima 
of the fundamental and complex waves 
are coincident; hence power consumed by 
hysteresis is zero. 

The corresponding hysteresis loops for 
all cases are shown in Figs. 14 and 15. 
Loops 5 and 13, for 0 = 0° and 6 = 
180°, have no area, which likewise indi- 
cates that the power consumed by the hys- 
teresis is zero, 

Curves shown in Figs. 5 to 9 are for 
various values of 6 equal to or less than 
30°, the corresponding hysteresis loops 
being shown in Fig. 14. The upward 
turn of these loops, when @ is less than 
30°, shows these cases to be impossible; 
for they would indicate an increase in- 
stead of decrease in the permeability for 
increasing values of induction beyond 
saturation. Possible values of 6 must ac- 


cordingly be between 30° and 180.° 
(T0 be concluded.) 
n uee 2 
National Electric Light 
Assoclation. 

At a recent meeting of the executive 
committee of the National Electric Light 
Association the matter of offices in the 
United Engineering Building was form- 
ally decided. The association will change 
its headquarters as soon as practicable 
after the new building is ready for occu- 
pancy. There was an unusually full at- 
tendance at the meeting, and several im- 
portant measures were set in motion. 


TABLE II. 
DATA RELATIVE TO CURVES IN FIGS. 5-13. 

Curve 

No. 0 I Y 

5 0° sn o° * ane 1.006 0.8890 
6 2° 0.122 16° 5A 17° 1.007 0.8832 
T 5° 0.135 92° 48 23° 1.009 0. 8833 
8 20° 0.172 29° 29° 30 1.015 0.9250 
9 30° 0.193 29° 33 30° 1.019 0.9624 
10 45° 0.220 98° 38 29° 22 1.024 0.9868 
11 90° 0.283 19° 36 20° 30 1.039 1.1850 
12 135° 0.321 10° 12 10° 45 1.050 1.2950 
13 180° 0.333 0° 0° 1.053 1.3330 


0 is the phase relation of the third harmonic to the fundamental at the origin. 
8 is the ratio of the maximum ordinates of the fundamental and third harmonic 


(critical value). 


ý is the phase difference between the maxima of the distorted and fundamental 


curves. 


90 — y is lag of fundamental component of current behind electromotive force. 


30 — a is lag of equivalent sine current behind electromotive force. 
I and I’ are the maxima of the equivalent sine curve and distorted curve. respectively, 


the maximum value of the fundamental being unity. 


amplitude of the harmonic being in all 
cases the greatest possible according to 
The data 


values for 8 shown in Fig. 4. 


Among the new applications for mem- 
hership passed upon and approved were 


the following: 


more! 
odede? 


CLASS A. 
North Georgia Electric Company, 
Gainesville, Ga. 

Millville Electric Light Company, Mill- 
ville, N. d. 

McCall Ferry Power Company, New 
York, N. Y. 

The Miami Light, Heat and Power 
Company, Piqua, Ohio. 

Laramie Light and Power Company, 
Laramie, Wyo. 

Albany Power and Manufacturing 
(Company, Albany, Ga. 

Toledo Gas, Electric and Heating Com- 
pany, Toledo, Ohio. 

Escambia County Electric Light and 
Power Company, Pensacola, Fla. 

CLASS B. 

E. J. Fowler, Chicago Edison Com- 
pany, Chicago, Ill. 

J. W. Murray, Allegheny County Light 
Company, Pittsburg, Pa. 

A. S. Allen, Tonawanda Power Com- 
pany, Tonawanda, N. Y. 

G. II. Patten, Chattanooga Electric 
Company, Chattanooga, ‘Tenn. 

Arthur L. Linn, Rochester Railway and 
Light Company, Rochester, N. Y. 

E. A. Phinney, Ouray Electric Power 
and Light Company, Ouray, Ohio. 

Henry Stephenson, New York Edison 
Company, New York, N. Y. 

J. W. Young, McCall Ferry Power 
Company, New York, N. Y. 

H. M. Edwards, New York Edison 
Company, New York, N. Y. 

Charles S. Shepard, New York Edison 
Company, New York, N. Y. 

Wilham S. Dupont, Public Service 
Corporation of New Jersey, Newark, N. J. 

James T. Whittlesey, Public Service 
Corporation of New Jersey, Montclair, 
N. J. 

J. Kennedy, Public Service Corporation 
of New Jersey, Weehawken Heights. 
N.J. 

Edward J. O’Beirne, Gainesville Elec- 
tric Railway and Light Company, Gaines- 
ville, Tex. 

CLASS D. 

Michaelis & Ellsworth, New York, 
AX 

Roderick J. Parke, Toronto, Canada. 

The Lundin Electric and Machine 
Company, Boston, Mass. 

Condit Electrical Manufacturing Com- 
pany, Boston, Mass. 

The Shelby Electrice Company, Phila- 
delphia, Pa. 

CLASS E. 

James D. Ellsworth, Michaelis & Bls- 

worth, New York, N. Y. 
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English Overhead Trans- 
mission Lines and Dis- 
tribution Mains. 


While the methods of installing elec- 
trical apparatus in Great Britain are care- 
fully supervised by the Board of Trade, 
this body has not yet adopted any special 
regulations for high-tension transmission 
systems, and work of this character there- 
fore conforms to the rules for ordinary 
voltages, though extra precautions are 
taken. The electrical engineer contends 
with a good many difficulties in England, 
one of these being that of obtaining the 
right of way. The transmission line is 
seldom straight, but twists and turns ac- 
cording to the fancy of the owners of the 
property across which it passes. As an 
example of the character of work now be- 
ing done in transmission line construction 
the line of the Lancashire company is 
described. This company has a consider- 
able length of 11,000-volt overhead con- 
ductors in service, carried on wooden 
poles. In erecting the wire it is drawn 
up so that there is a factor of safety of 
five at a temperature of twenty-five de- 
grees. This includes also an allowance for 
wind pressure equivalent to fifty miles 
per hour. The average span is fifty 
yards, and the poles are of the A type— 
that is, two poles bolted together at the 
top, but separated slightly at the bottom. 
The average height is thirty-two feet, six 
feet of this being in the ground, and the 
average diameter five feet from the butt is 
about twelve inches. The cross-arms are 
of oak, five inches by four inches, and a 
brace eight by eight inches and six feet 
long is fastened to the bottom of the pole. 
Where a road is to be crossed, a wire 
netting is placed below as a protection. 
No line is allowed to cross a road at an 
angle of less than sixty degrees, and in 
many cases the crossing-inust be by means 
of underground cables. On straight lines 
strain poles are erected every half mile. 
For turning angles two poles are em- 
ployed, carefully braced and guyed. Each 
conductor is attached to the strain poles 
by three insulating shackles. The two 
ends of each line are cross-connected, the 
connecting wire being bound to an ordi- 
nary insulator. The insulator is of the 
triple petticoat type, made in two parts. 
For taking off branches four poles are 
erected, braced together, and the con- 
ductors are attached in the same manner 
as for strain poles. The branch is taken 
off from a higher set of cross-arms, con- 
nection being made by vertical drops to 
the main wires. For changing from over- 
head to underground work, or the reverse, 
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a three-headed box is employed, into 
which the cable is brought through a 
lower opening. It is spread out and at- 
tached to the three overhead conductors, 
and the box is then filled with an insulat- 
ing compound. The three heads are pro- 
tected by special porcelain insulators and 


caps, and a copper hood soldered to the 
conductor. The conductors themselves 
are about thirty inches apart. The entire 
construction is very solid and has been so 
satisfactory that it will probably be em- 
ployed for still higher voltages.—Elec- 
trical Engineer (London), September 14. 


Standard Symbols for Wiring 
Plans. 

At the July meeting of the Nation- 
al Electrical Contractors’ Association a 
set of standard symbols for wiring 
plans was adopted and recommended. 
This set of symbols was devised after 
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SYMBOLS ADOPTED BY THE NATIONAL ELEC- 
TRICAL CONTRACTORS’ ASSOCIATION, 


numerous conferences with the archi- 
tectural and engineering interests of the 
country. The fact is appreciated that 
these symbols will conflict with some of 
those now in use. The committee under 
whose direction these symbols were de- 


vised considers, however, that the particu- 
lar shape of the svmbol is not an import- 
ant factor so long as it is reasonably 
simple. In designing the system this 
point was carefully considered, and the 
symbols most used will be found easy of 
execution, those generally in use having 
been adopted as far as possible. 


- -0 be -—— 


An Electrolytic Rectifier. 

A United States patent was granted on 
September 11 to Franz Pawlowski for an 
electrolytic rectifier. The novelty of the 
rectifier lies in the use of a solid electro- 
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lyte which is conducting while cold. This 
material is hemisulphide of copper 
(CuS). To bring the substance into a 
suitable state it must be carefully pre- 
pared, which is done by melting a mix- 
ture of sulphur and copper, or by subject- 
ing sheet copper to the action of sulphur- 
ous vapors without admission of air. This 
produces a hard crystalline hemisulphide 
which resists the action of the air and 
water and melts only at about 1,000 de- 
grees centigrade. 'The sulphide is equally 
conductive for all directions at ordinary 
temperatures. The rectifier consists in 
placing a sheet of copper coated in this 
way in contact with a sheet of aluminum. 
The surface of the latter must be brought 
into intimate contact with the sulphide, 
for transfer of current takes place only 
where such contact exists. Before the 
rectifier is ready for use it must be 
formed, which is done by passing an alter- 
nating current through it so as to produce 
rather violent sparking. As the forma- 
tion of the aluminum plate takes place, 
the insulating coating in this case being a 
sulphide, the sparking decreases and 
finally stops. Such a device acts as an 
electric valve, allowing the current to pass 
through only from the aluminum to the 
sulphide of copper, though combinations _ 
of cells may be employed for rectifying 
both half-waves. The action is electro- 
lytic, the products being dusts of copper 
and aluminum. This, if formed in large 
quantities, would be prejudicial to the 
working of the device, but it is said that, 
under ordinary conditions, the formation 
of dust is negligible. 
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Boston & New York Electric 
Raiiroad Company. 

Announcement is made that the Boston 
& New York Electrie Railroad Company 
intends to build a high-speed electrie line 
between Boston and New York. The road 
will be built first as far as Providence, and 
it will then be continued on to New York. 
The entire road will be double-tracked on 
a private right of wav completely fenced 
in. It is expected that the line will be 
entirely without grade crossings. 

The application for a charter in Mas- 
sachusetts is made by the following: A. 
B. Leach, James G. Campbell, William 
O. Blanev, Elwyn G. Preston, S. W. Rey- 
nolds, Harry M. Howard, Edward C. 
Sherburne, J. Walter Sanborn, Daniel 
W. Howland, John F. Crocker, Leroy S. 
Brown, Charles H. Adams, I. Staples 
Potter, James M. W. Hall, F. A. Ken- 
nedy, Theodore N. Vail, B. P. Cheney, 
Frank B. Priest, Charles D. Sias, Robert 
J. Edwards, James Duane Livingstone, 
Edward F. Woods and George N. Talbot. 


October 6, 1906 
NOTES ON COLLODS.' 
BY ALFRED LOTTERMOSER. 


The essence of a solution is that the 
dissolved substance should be evenly dis- 
tributed throughout the entire volume of 
the solvent. The dissolved substance ex- 
erts a pressure, in consequence of which it 
diffuses itself throughout the solvent in 
opposition to the force of gravity; conse- 
quently, the dissolved substance behaves 
like a gas, which also fills any space quite 
evenly, but the rate of diffusion of a gas is 
immensely greater than that of a dis- 
solved substance. Consequently, the laws 
which relate to the behavior of gases, 
which have been chiefly discovered by the 
work of van’t Hoff, apply equally to dis- 
solved substances. But soluble substances 
are known which possess a very small, 
and, indeed, almost negligible, power of 
diffusion; and for these substances the 
laws relating to gases would seem to be 
no longer valid. Graham first studied 
this matter, and he called substances of 
the first kind “crystalloids,” since on re- 
moval of the solvent they remain behind 
in the crystalline state; whereas he called 
the substances with small power of diffu- 
sion “colloids,” since glue may be con- 
sidered to be a typical instance of this 
class. Substances of this latter class re- 
main behind in the amorphous condition 
after removal of the solvent, and conse- 
quently the words “colloidal” and “amor- 
phous” are to some extent identical. 
Still, a sharp line of distinction can not 
be drawn between colloidal and crystalloid 
Substances, seeing that multitudinous sub- 
stances are on the horder line. 

Assuming that the laws for gases hold 
good, it is possible from the diffusion- 
capacity, or osmotic pressure, to de- 
termine the molecular weight. According 
to this, the molecular weight in the case 
of colloids would be of the order of 104, 
and even much greater than this. Sup- 
posing that the laws for gases are assumed 
to hold good, we must suppose that we are 
dealing not with single but with complex 
molecules. The only other alternative is 
to give up the idea of solution and to in- 
troduce a new conception, as Graham did 
—viz., that of the “hydrosol,” according 
to which the colloid is evenly distributed 
throughout the solvent in an extremely 
fine state of division. Then the question 
arises as to whether it is possible to see 
these small particles. This question may 
be regarded as settled, and answered in 
_ Appendix to an article by Dr. C R. Boh on modern 


forms of electric ineandescent lamps which appeared in 
Elektrotechnischer, Anzeiger, abstracted from the Elec- 


trician, London. 
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the affirmative. It is, however, impossi- 
ble to see the slightest sign of any want of 
homogeneity in hydrosols, even under the 
most powerful microscope; but Tyndall's 
experiment provides us with another op- 
tical method. If a beam of light, ofter 
being concentrated by a lens, is allowed to 
pass into a fluid and is then observed by 
the eye in a direction at right angles to 
the direction of the light, the beam will 
only appear to he invisible in that case in 
which the fluid is homogeneous—i. e., 
when nothing is present which is capable 
of diverting the rays in any way from 
their path. Most solutions are of this 
nature, and are optically “empty.” In 
hydrosols, however, the path of the rays 
is at once visible in a more or less brightly 
illuminated streak. This shows that small 
particles are present which reflect or di- 
vert a part of the rays, or, in other words, 
rays are diverted from: their path and 
directed into the eve, which is looking in 
a direction at right angles to the path 
of the beam. If dust is sprinkled in a 
fluid, it is at once noticeable in the shape 
of bright particles, but these particles are 
a million times greater than those of a 
hvdrosol, and consequently the latter can 
not be recognized in this way as separate 
entities. But if the above experiment is 
repeated under the microscope, in the way 
that Zsigmondy and Siedentopf sug- 
gested, it is possible to see separate par- 
ticles, though it is not possible to define 
their shape. The metal hydrosols, which 
are interesting to us at the moment, were 
examined with great care under the ultra- 
microscope, as the instrument. constructed 
by Zsigmondy was called. In most cases 
the particles can be scen to be in a state 
of lively motion, and form a picture of 
the greatest beauty. It is. possible to de- 
termine the size of the particles, which 
can be seen in the brightest sunlight 
down to linear dimensions of dup (luu = 
0.000001 millimeter). And obviously it 
is possible to see particles which are be- 
low this limit, seeing that Nature makes 
no leaps; such particles are no longer 
visible in the ultra-microscope as separate 
particles but give the impression of an 
evenly but weakly illuminated field of 
vision. On the other hand, solutions are 
known which are not optically “empty,” 
and show the Tyndall phenomenon; and 
this shows, as I have already said, that 
no sharp distinction can be drawn between 
hivdrosols and true solutions. Similarly 
it is not possible to define hydrosols in a 
purely mechanical way and to limit them 
to oozes, or suspended particles, which can 
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be distinguished under the microscope. 
It is true that these oozes of clay or 
ultramarine possess none of the prop- 
erties of true solutions; they do not 
possess the property of diffusing them- 
selves, but then it is possible gradually 
to increase the size of the particles 
of a hydrosol until we can micro- 
scopically perceive their magnitude, in 
which cąse this hydrosol has completely 
lost all the properties of solutions. 

It can, therefore, cause no surprise 
when we find that hydrosols and suspen- 
sions have many properties in common. 
If an electric current is passed through a 
suspension or a hydrosol, and even if the 
resistance is very great, the particles will 
be seen to be displaced with regard to the 
fluid ; they are electrically opposed to the 
solution carrving a charge, and the direc- 
tion of their displacement depends in 
general on the chemical nature of the par- 
ticles. Therefore it is natural that the 
direction of their migration should be 
influenced by the addition of various sub- 
stances, and in this respect electrolytes 
produce a very marked effect. (According 
to the electrolytic dissociation theory of 
Arrhenius, electrolytes are understood to 
be substances which cause the solution to 
conduct by splitting up into electrically 
charged particles called ions—i. e., the 
wanderers— which give up their charges 
at the anode and cathode.) The effect 
on the direction of migration of the ions 
is most clearly seen in the case of very 
dilute solutions; but it is not possible to 
go minutely into this aspect of the prob- 
lem. In more concentrated solutions the 
electrolytes produce such an effect on sus- 
pensions and hydrosols that the minute 
particles coagulate together and form 
more complex structures. The most im- 
portant point to be noticed is that the 
effect of an electrolyte is made up of those 
of the two classes of ions: that ion which 
has an opposite charge to that of the par- 
ticle in suspension, or to that of the hy- 
drosol, exerts a precipitating influence, the 
extent of which depends on the nature of 
the ion; whereas the ion which has a 
similar charge tends to prevent the pre- 
cipitation partially or entirely. 

Although, indeed, the particles move 
with the electric current, as has been al- 
ready mentioned, vet the hydrosols, and 
more particularly the metals, show only 
a very slight power of conductivity. This 
is probably due to the presence of ions. 
A precipated gel, which has been obtained 
by drying or by electrolytic action, is a 
non-conductor, or at any rate a very poor 
conductor, as Barus and Schneider have 
found in the case of silver. This is not 
surprising, seeing that thev consist of 
small disconnected particles, even al- 
though they are immensely larger than 
hydrosols. 
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Friction and Lubrication. 

Some interesting and valuable experi- 
ments, conducted some years ago by B. 
Tower for a research committee of the 
Institution of Mechanical Engineers, of 
(treat Britain, but which have not been 
widely published, are described here by 
Professor G. F. Charnock. The work was 
carried out with a belt-driven shaft of 
steel, provided with a journal four inches 
in diameter and six inches long. Upon 
the upper side of the journal was fitted 
a gun-mcetal step, the arc of contact being 
rather less than half the circumference. 
Various means of lubrication were pro- 
vided, the best being a bath of oil. The 
results of the experiments were that the 
friction is nearly constant under all loads, 
within ordinary hmits, and it does not 
increase in direct proportion to the load, 
according to the ordinary Jaws of fric- 
tion. The coefficient of friction with bath 
lubrication varies inversely as the press- 
ure; or, in other words, the friction of 
the bearing is altogether independent of 
the pressure upon it. This is provided 
the pressure docs not exceed 400 to 600 
pounds per square inch. The coefficient 
of friction is inversely proportional to the 
temperature. The friction inereases with 
the velocity apparently nearly as the 1.5 
power. The coefficient of friction varics 
with the lubrication used, and was found 
by Tower to be least for olive oil and lard 
oil. Sperm oil comes next, followed by 
mineral oil and mineral grease.—Ab- 
stracted from the Mechanical Engineer 
(London), September 1. 


< 

Oerlikon Single-Phase Locomotives. 

A new locomotive equipped with single- 
phase commutator motors has been con- 
structed by the Maschinenfabrik Oerlikon., 
of Zurich, Switzerland, for experimenta] 
trials on the Seebach-Wettingen line. The 
locomotive is carried on two four-wheel 
trucks, one motor being mounted on each 
truck, and geared with a ratio of one to 
3.1 toan intermediate shaft, which shaft is 
coupled to both axles by means of a side 
bar. Thus, all four axles are driven. The 
beating of the crank pin of the intermedi- 
ate shalt is allowed a certain amount of 
vertical motion, The current-colleeting ap- 
paratus is that recently brought out by the 
consists of a 
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curved tubular rod of steel, on which brass 
rubbers are placed. These rods are 
mounted on a swinging frame, there be- 
ing two collectors on each locomotive, en- 
abling them to be placed in contact with 
the wire when it is on either side of the 
track or at any point over the locomotive. 
The locomotive is lighted by twenty-volt 
lamps having thick filaments, which give 
a fairly steady light on the low frequency 
of fifteen cycles. The locomotive weighs 
forty-three tons, of which 23.5 represent 
the weight of the mechanical part. Fach 
motor weighs 3.4 tons, and is rated at 200 
horse-power at 650 revolutions. It can 
start a train of 250 tons up a gradient of 
one in twelve and one-half, and attains a 
speed of twenty-eight miles an hour with- 
out any sparking at the brushes. It con- 
sists of a laminated ficld with an arma- 
ture of the ordinary direct-current type. 
The field is provided with main salient 
poles as well as auxiliary poles. The ex- 
citing current for the auxiliary poles is 
connected through a non-inductive resist- 
ance to a series transformer. The main 
poles are provided with compensating 
windings in grooves, which may be short- 
circuited on themselves or placed in series 
with the main circuit. The motor has 
eight main poles, and its normal speed is 
about three times that of synchronism. 
It operates equally well at a frequency of 
twenty-five cycles.—Abstracted from the 
Electrical Review (London), September 
14. 
. d 
Accurate Speed, Frequency and 
Acceleration Measurements. 

The various methods which have been 
used for measuring speed are discussed 
here by Dr. C. B. Drysdale. The older 
methods are held to be crude, and were 
discarded some time ago for an electrical 
method emploving a Faraday dise. In 
this a magnetic field was set up by two 
circular iron cheeks attached to the poles 
of a permanent magnet, thus forming a 
circular within which a 
Contact was made 
with the outer surface of the dise by means 
of a few drops of mercury placed in the 
lower part of the circular opening. A 
voltmeter gave indications of the speed. 
Although simple, this apparatus was un- 
satisfactory, due to the uncertainty of the 
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contact resistance. An improved form 
using an inductor generator with a hot- 
wire instrument has been suggested, but 
such instruments are generally not alto- 
gether satisfactory. After having tried 
a number of electrical and mechanical 
methods, Dr. Drysdale has returned to the 
use of the electrically driven tuning fork. 
He believes that apparatus of this kind 
is, on the whole, the most satisfactory. 
The chief objection is the difficulty of 
calibration. When vibrating rods are used 
each rod must be independently checked. 
He describes a method which he has em- 
ploved for measuring speeds. A tuning 
fork of known piteh has attached to its 
prongs two slotted screens, which alter- 
nately open and close as it vibrates. This 
is mounted opposite the shaft of a small 
motor, upon the end of which is attached 
a black and white dise having a gvo- 
metrical design, and the inner design is 
a white square surrounded by a_ black 
pentagon, which is in turn surrounded by 
a white hexagon. Without the latter is 
a circle of thirty triangular white po'nts 
on a black Viewing this disc 
through the slits of the tuning fork the 
square appears single for speeds of 1,500 
and 3,000 revolutions: double for 750 and 
2,250; triple for 500, 1,000, 2,000 and 
2.500. The pentagon is seen single for, 
1,200, 2.400 and 3,600 revolutions; dou- 
ble for 600, 1.800 and 3,000 and triple 
for £00, 800, 1,600, 2,000, 2,800 and 3,200. 
The hexagon appears single for 1,000, 
2.000 and 3.000 revolutions; double for 
500, 1,500 and 2,500 and triple for 333.3. 
666.7, 1,333, 1,667, 2,333 and 2,667. Each 
100 revolutions is checked by the thirty- 
pointed figure. For the calibration of 
speed indicators this device is the most 
perfect and convenient that can be em- 
ploved. It is possible to maintain its 
speed steady during the test and there is 
no need for using an electrically driven 
tuning fork. In this way speeds may be 
determined to an accuracy of one part in 
10,000. Tf it be desired to determine inter- 
mediate speeds a conical roller may be 
attached to the motor and the dise caused 
to rol} upon this. This device enables 
speeds to be read off directly with an ac- 
curacy of one-tenth per cent.—A bstracted 
from the Electrical Review (London), 
Seplember 7. 
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Notes on Glow-Lamp. Standards and 
Glow-Lamp Photometry. 

It is advisable in photometric work to 
use a iame standard when measuring 
flames, and an incandescent lamp as a 
standard for work with such lamps. The 
latter practice has a number of useful ad- 
vantages, one of these being the fact that 
by connecting both standard and test 
lamp to the same circuit, the effect of 
variations in voltage is, to some extent, 
compensated for. But J. S. Dow points 
out here that this method of compensation 
is not perfect, since, as a rule, two in- 
candescent lamps, even of a similar class, 
are not affected in exactly the same way 
by a given change in pressure. To illus- 
trate this, a comparison is given between 
two 100-volt lamps at voltages from 
eighty-seven up, and it is shown that a 
change of one per cent in the difference 
of potential causes a change of about one- 
quarter per cent in the ratio of the two 
lumps. When comparing Nernst, tanta- 
lum or osmium lamps with an incandes- 
cent lamp, the exact regulation of the 
pressure is much more essential. It is 
shown that a change of one per cent in the 
voltage will make a difference of as much 
as two and one-half per cent in the ratio 
of a tantalum and a carbon incandescent 
lamp. Another source of error is due to 
the fact that the filaments are frequently 
not placed symmetrically within the bulb, 
so that the centre of illumination is not 
the centre of the lamp. For this reason 
it is advisable to use as standard lamps 
those having a horseshoe type of filament, 
and to place these with the plane of the 
filament at right angles to the photo- 
metric bench. The fact that the centre 
of illumination and the centre of the lamp 
may not agree makes it desirable to adopt 
a certain distance between the lamps when 
comparing them. One point requiring at- 
tention in the photometry of incandes- 
cent lamps is accurate measurement of the 
voltage, for the candle-power varies about 
as the seventh power of the voltage. For 
this reason, in tests made at the Reich- 
sanstalt, the current is measured, and not 
the voltage, the candle-power varying only 
as the fourth power of the current. An- 
other effect which should be guarded 
against Is a sort of hysteresis. If the 
lamp be burned for a time at a voltage 
higher than the normal, the candle-power 
is increased temporarily, and returns to 
its original value only after a considerable 
time. It was found that two 100-volt, 
fiftv-candle-power lamps with large bulbs, 
which had been tested at ninety-five volts 
and had been run accidentally at about 
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twice this value for a few seconds, showed 
an increase of four and one-half and 
seven per cent in their candle-powers, re- 
spectively, when burned at the normal 
working potential of ninety-five. This 
increase in candle-power was maintained 
for two or three hundred hours, and then 
began to die away. At the end of a month 
they were still about 2.2 and 4.2 per cent 
above their former values. This hysteresis 
cect is of importance in aging lamps in- 
tended for secondary standards. If 
burned at a voltage above that for which 
they are intended they should not be cali- 
brated for some time after. Another fac- 
tor affecting the candle-power of incan- 
descent lamps is the temperature of the 
photometer room. Fleming found that a 
change of nine degrees centigrade might 
produce a change of one per cent in the 
candle-power of an incandescent lamp. 
It is thought that a study of the new 
metallic-filament lamps may lead to some 
improvements in the construction of in- 
candescent standards. The tantalum 
lamp, for example, varies in candle- 
power only as the fourth power of the 
voltage. For this reason it is distinctly 
hetter as a standard than the carbon lamp. 
—-bslracted from the Electrician (Lon- 
don), September 14. 
< 


The Advantages and Disadvantages 
of Different Systems of 
Tramway Brakes. 

A translation is given here of two re- 
ports submitted by M. Scholtes, director 
of the Nuremburg-Für h Tramways, and 
E. R. Bjorkegren, chief engineer of the 
Grosse Berliner Strassenbahn, to the Con- 
gress of the Union Internationale de Tram- 
ways et de Chemins de Fer d'Intérêt Local. 
These gentlemen constituted a committee, 
but were unable to come to similar con- 
clusions, and therefore submitted inde- 
pendent reports. That of M. Seholtes is 
rather statistical and shows that out of 
7.500 equipments 3,673 were electric 
brakes, 2,316 hand-brakes, the remainder 
being air-brakes. Examining the cost of 
operation of compressed air and electric 
brakes, the advantage is found to be in 
favor of the latter. The cost of installa- 
tion and maintenance is also in favor of 
the electric brake. M. “eholtes therefore 
concludes as follows: In the choice of a 
braking system all the particular cireum- 
stances of the service should be taken 
inito account. The application of the 
three svstems—the hand-brake, the elec- 
tric brake and the air-brake—should be 


earefully studied. Braking should take 


place without shocks. The equipment of 
the car should include two systems of 
brakes completely independent of one 
another. The brakes in general use should 
be such as not to cause fatigue to the 
driver. When, on account of the weight 
of the cars, on account of trailers, or on 
account of the difficulties of the route, the 
hand-brake can not rationally be em- 
ployed, a mechanical brake should be used, 
preferably an electric brake. If the use 
of an electric brake for gencral purposes 
necessitates certain inconveniences, such 
as, for example, choice of too large a mo- 
tor or too much graduation in the start- 
Ing resistances, in such a case it would 
be well to employ a compressed-air brake. 
The use of the latter system would be a 
necessity in the case of the cars being 
heavy or running at a high speed, or in 
the event of trains including more than 
two trailers. M. Bjorkegren, while com- 
ing to the same determinations as M. 
Scholtes so far ag the cost is concerned, 
holds that statistical studies are of minor 
importance in such questions. The main 
thing is to obtain a brake which will be 
the most reliable under all possible condi- 
tions. The disadvantage of the electric 
brake is that it does not act instantane- 
ously, as does the air-brake, and it, there- 
fore, does not give the driver the same 
confidence. Although the electric brake 
is cheaper to install and costs less to oper- 
ate and maintain, when it 1s a question 
of running cars or trains consisting of 
heavy vehicles, he believes that air-brakes | 
are to be preferred. He modifies the con- 
clusions of M. Scholtcs’s report as fol- 
lows: in the choice of a system of brakes 
all the particular circumstances of the 
case should be considered. The applica- 
tion of each of the three systems—the 
hand-brake, the electrice brake and the air- 
brake—should be carefully studied. The 
brake for general use should allow for 
braking without shock, and should not 
cause fatigue to the driver. It should, 
at the same time, be suitable for use in 
case of emergency, and as such should 
work sufficiently rapid and with certainty. 
In addition to this brake for general use 
the equipment of the car should include 
a second auxiliary brake. When, on ac- 
count of the weight of the cars, the use 
of trailers, or on account of the route, 
the hand-brake can no longer be ration- 
ally used as a service brake, a mechanical 
hrake should be used, preferably an air- 
brake.—Abstracted from the Electrician 
(London), September 7. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service - 


ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 50,- 
000 POPULATION AND UNDER.? 


BY W. BANDOLPH SWEANY. 


The foundation of a new-business de- 
partment, like everything else, depends 
upon its setting. The public expects to 
have its patronage appreciated, therefore 
it is necessary to be in a position to 
handle in a business-like manner any re- 
quest coming from the consumer. Com- 
plaints should receive the same polite at- 
tention as orders for service. The great- 
est advertisement is a satisfied consumer. 
Except in rare cases, the operating man of 
the central station company is not quali- 
fied to treat with the consumer. In some 
instances they feel antagonistic owing to 
frequent reflections on the quality of serv- 
ice furnished. For companies of the size 
this paper concerns, it is not always found 
practicable for the head of the new-busi- 
ness department, generally known as the 
contract agent, to devote his time to the 
office, in which case for the convenience 
of the consumer and the public, an office 
presided over by one with a thorough 
knowledge of the business, together with 
keen commercial instincts, should be es- 
. tablished for handling orders, complaints, 


etc. It is not advisable to associate the ~ 


title complaint department with this 
office, as it is too suggestively inviting. 
As the business grows this office should be 
brought under the control of the person 
in charge of the new-business department, 
as it is necessary that this officer should be 
thoroughly in touch with the established 
business in order to intelligently prose- 
cute a successful business-getting cam- 
paign. 

The sale of electricity should be con- 
ducted along the same lines as any other 
staple, manufactured product. The num- 
ber of solicitors employed in the new-busi- 
ness department, theoretically, should be 
governed by the greatest number that can 
individually earn a profit on themselves. 
This can be readily figured out. 

Herewith is set forth a diagram show- 
ing a practical organization, with the line 
of connection and intercommunication. 


! In the prize contest inaugurated by the Cooperative 
Electrical Development Association, this paper received 
an honorable mention. 


The organization as shown on the dia- 
gram is composed of eight men, all of 
whom are productive. The contract agent 
is responsible for the growth of the busi- 
ness. He is assisted by seven others: 
one gencral office and publicity man, two 
special, and four district solicitors. 

In cities with a population of 40,000, 
drop out two district solicitors from the 
number shown in the above diagram. 
Where the population is 30,000, drop out 
two district solicitors and the contract 
agent, the manager or superintendent as- 
suming the contract agent’s duties. With 
a population of 20,000, drop out two dis- 
trict solicitors, the contract agent, and 
combine the duties of the power and new- 


disciplinary ability, and extraordinary 
business capacity, combined with a strong 
personality; he must be able to inspire 
confidence, not only in the prospective 
consumer, but in the men under him. It 
is through this latter channel that he will 
obtain the best results. His duty is to 
keep himself and the solicitors abreast 
of the latest developments in the applica- 
tion of electricity. The entire contract 
department should assemble at least two 
evenings a month, to bring out talking 
points, review business secured, and talk 
over new plans. Interest must not be al- 
lowed to lag. He should as far as possi- 
ble become acquainted with the company’s 
consumers, keep in touch with all civic 
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DIAGRAM SHOWING ORGANIZATION OF NEw BusiNEss DEPARTMENT. 


building agent with that of the sign and 
heating, etc., agent. For cities with a pop- 
ulation of less than 20,000, the manager 
or superintendent can assume the duties 
of the contract agent and office man, and 
the soliciting force be composed of a 
special power and sign, etc., agent, and 
two district solicitors. If found neces- 
sary to further reduce the force owing to 
limited territory, one or both district 
solicitors can be dropped, retaining the 
special power, etc., agent. | 

The possibilities of a central station 
company’s business are too great to 
neglect, by curtailing in the soliciting de- 
partment. If economies must be prac- 
ticed, first look elsewhere. 

The qualifications of a successful con- 
tract agent are too numerous. He should 
have a technical and practical knowledge 
of electricity and mechanics in general, 


organizations, new developments and im- 
provements. In addition to supervising 
the work of the solicitors and the pub- 
licity department, he should personally 
handle all the large contracts, or what 
might be termed the wholesale end of 
the business. 

The position of office man, in charge of 
orders and advertising, should be filled 
by one conversant with the requirements 
of a general mercantile business: he 
should have at least an elementary knowl- 
edge of electricity and should be posted 
on the class of service furnished and the 
location of the company’s lines. On him 
will fall the clerical work of the depart- 
ment, keeping records, compiling data, 
issuance of orders, and last but not least, 
the publicity or advertising work. 

The power and new-building agent, 
shown in the diagram, should be selected 


October 6, 1906 


with great care and be of the highest 
grade obtainable. His qualifications are 
set forth in the following diagram: 
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heating and cooking appliances; this 
will greatly assist in making popu- 
lar devices that improve the day load. 


Technical training. 
Practical shop experience. 


Ability to estimate cost of operation under all conditions. 
Ability to draw up general specitications. 


Qualifications 
of 
Special Power aa age. 
d ) Good judgment. . 


oe Sal shi 
New-building Agent. E 


Good character. 


Attention to detail. 


| Persistence. 


The duty of this special agent is com- 
batting isolated plants, and handling all 
power propositions on installations of five 
horse-power and over; also close acquaint- 
ance with architects and builders, 
draughting of specifications on wiring, in- 
stalling of light, power and heat; in 
general, soliciting all power business, to- 
gether with contingent lighting. This 
agent starts with the building permit. 

Should the city in question be a manu- 
facturing centre, a district solicitor should 
be dropped and an extra special power, 
ete., agent employed. 

The sign and heating, etc., agent, shown 
in the diagram, should have all the quali- 
fications of a good salesman; no tech- 
nical knowledge is necessary, yet he 
should understand the elements of elec- 
tricity, appreciate the advantages of ad- 
vertising, and be able to exploit same; his 
best education is experience, and if he 
is of the right sort his value grows with it. 
He should understand and be able to 
make mechanical drawings and have 
ability in free-hand sketching. The 
plain electric sign letter is not suitable 
in all cases; the majority of merchants 
prefer original and individual design in 
their signs. In addition to his duties as 
sign agent, he should introduce small 
motor-driven exhaust fans, coffce mills, 
meat choppers, etc.; also electric irons, 
coffee percolators, urns, griddles, etc. 

The four district solicitors should have 
all the qualifications of the sign agent 
and, in addition, possess a_ practical 
knowledge of illumination. The lack of 
this knowledge will retard the sale of elec- 
tric lights and generate the dissatisfied 
customer quicker than anything else. 
Each of these solicitors should be placed 
in a fixed territory and should be selected 
so that he is suited to the class of people 
he comes in contact with. It is better 
not to change territories if the solicitors 
meet all the requirements. 

IN GENERAL. 

A space in the general office, and the 
show-windows, should be devoted to dis- 
play, demonstrating the different appli- 
cations of lighting, small motors, and 


The central station, to enjoy the business 
that belongs to it, should advertise. This 
is frequently done ineffectually and much 
money wasted. At a moderate expense 
a very effective, productive publicity can 
be maintained. A follow-up system of 
letters, interspersed with attractive folders 
with cuts and descriptions, will reach 
people not seen by the solicitors. Such 
things are bound to create a desire. When 
this is accomplished the consummation of 
the trade is left to the solicitors. These 
letters and folders can be bought from ad- 
vertising concerns engaged in this line of 
business at less cost than if designed by 
the central station company and turned 
out by local engravers and printers. Such 
of these that go to consumers can be en- 
closed with the monthly bill, saving post- 
age. It is best not to be too general in 
advertising; drive one thing at a time. 
The consumer using electricity for light- 
ing only presents a good opportunity for 
the advertising department; signs, small 
motors, heating and cooking devices can 
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ness arrangement with one or a number of 
electric sign manufacturers is preferable. 
It pays to sell signs, heating and cooking 
appliances, sewing-machine motors, etc., 
from samples shown in the display room. 

Only by sticking to system can the 
best results be obtained. A great many 
solicitors are prone to hit only the high 
places. Make a directory for the office, 
of consumers and prospective consumers, 
classify the business, see that all are ap- 
proached, not once, but many times. 
Keep a card file of calls and results. Call 
on the old consumers; find out if they are 
satisfied ; if not, suggest some appropriate 
change. 

For the convenience of solicitors, loose- 
leaf -books that can be carried in -the 
pocket should be provided. These books 
should contain rules, formulas and data 
on all subjects pertaining to their busi- 
ness, such as the average consumption of 
lamps, motors, etc. Percentage of average 
load to connected load in different busi- 
nesses, cost of all current-consuming de- ° 
vices, cuts showing the proper distribu- 
tion of light, etc. 

Regarding the necessary forms in the 
new-business department, a check on the 
solicitors, their calls and appointments is 
hest kept by the card-file system. For the. 
solicitor, a calendar is used for appoint- 
ments. The following is a form for calls 
and results from which is taken a monthly 
or bi-monthly summary, showing busi- 
ness secured, business lost, its cause and 
prospective business: 
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be constantly brought to his attention, 
their application and usefulness shown. 
In connection with the display part of 
the business, the central station company 
should be able to demonstrate the uses of 
each device it exploits. Although the sign 
business presents many difficulties, a busi- 


CALL REPORT NO.................-.. 


ne ELECTRIC CO. 


DONE ice cee dicen be er er ee 190... 
Address 
Heard of from......... Seen at..... 
Business 


eee eereer sn ewe ee ee ee eee E E 


eosoewseeveeerneeeevsee ee eee e eve 


oseoevreenee eevee vee see see eee ee we we Be eee eee 8 


eres ee eeeee ese se ee we we ee ee Hh Om Ol he Oh hh Ohh Oh Oh HH 


oereeteoeevrweere ee see eo ewe ee em we ee wee ee Bw ewe we 


eoeeevreeevr ee eevee wee ew see eee ee ee ew ew ee ee 


eesveseeesees eee ee eee ees ee em ew eee ee ee 8 


oeeteseeveeen eee ees eee e eer ee ee ee ee ee He ow © 


eoees ee ewr ee te ee ee ew eee eee ee meee E 


Ce O S S O E O E E E E E E S r E E E S E E S a 


seeeveverteeeee see eevee ee wee wee ee ee ew ew eww 


Collections 
Checked OY cc05 6 en bes Wee ene eae 


eere es 2s se eo we eee ew ww eee ewww 


The remuneration of solicitors should 
be on a fixed-salary basis and not salary 
and commission. The right sort needs 
no extra incentive. If he is entitled to 
an increase and the business justifies it, 
give it to him; if not, drop him if he is 
dissatisfied. Either the company or the 
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solicitor gets the worst of it on a commis- 
sion basis. The interest must be mutual. 
- RATES, 

li is not meant in this paper to refer to 
‘rates other than to say they are, of course, 
the largest factor concerned in regulating 
the amount of new business secured. 
They should be as simple as possible, pub- 
lished, not concealed, and with the excep- 
tion of sign and show lighting. which 

can be placed on a swit¢ hing circuit under 
control of the company, should be en- 
tirely on a meter basis. 

Electricity is a mysterious force, and, 
as the steady-going public dislikes un- 
known quantities, a campaign of educa- 
tion is necessary, which, if properly and 
systematically carried out, will surely 
bring the desired results. The publie is 
simply waiting to be taught the advan- 
tages the use of electricity ‘offers. With it 

can be supplied light. power and heat, in 
innumerable ways. This the general pub- 
lie understands only in a vague manner. 
At least one of the three commodities is 
indispensable to every human being. The 
desire being created owing to the neces- 
sity, the adv antages can be readily shown. 
Believe in it vourself, and you will inspire 
confidence; present it properly, and busi- 
ness must follow. Advertise! Solicit! 


ages 
Rules for Wireless Telegra- 
phy in Time of War. 

At the closing session of the Institute 
of International Law, held recently in 
Ghent, Belgium, the following articles 
relative to wireless telegraphy were voted: 

The regulations governing wireless teleg- 


raphy in time of peace are applicable in 
principle in time of war. Belligerents 
may prevent tle transmission of Hert- 
zian waves by a neutral state over the high 
seas within the sphere of their military 
operations. 

All persons taken prisoners while receiv- 
ing or transmitting wireless messages from 
belligerent territory or between different 
sections of a belligerent army are not to 
he considered spies, but are to be treated 
as prisoners of war, unless their opera- 
tions were carried on under false pre- 
tenses. 

Carriers of dispatches received by wire- 
less who make use of concealinent or ruse 
m their work will be regarded as spies. 

Neutral ships and balloons proved to 
have been used to furnish an adversary 
with information helpful in the conduct 
of hostilities may be removed from the 
zone of hostilities and the wireless appa- 
ratus on board seized and sequestrated. 

A neutral state is not obliged to prevent 
the passage across its territory of Hert- 
zian waves destined to a country at war. 
A neutral state has the right to close or 
take over the wireless telegraphy station 
of a belligerent operated in its territory. 
Every prohibition in the matter of wire- 
less communication made by belligerents 
must at once be commiumeated to neutral 
governments. 


in water. 
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“Wood Preservation.” 


To THE EDITOR OF THE ELECTRICAL REVIEW 

In your issue of August 25 last, a very 
interesting notice . appears, abstracted 
from the Transit of Towa, on the subject 
of wood preservation. We venture to 
think that some of the conclusions arrived 
at are open to criticism, particularly the 
advantages which are supposed to accrue 
from steaming or the seasoning of wood 
In regard to the former, 
the steaming process may usefully co- 
agulate the albuminous matter in the sap 
it also decomposes many of the natural 
juices of the timber, thereby injuriously 
affecting its strength as well as providing 
nourishment for fungal attack. Wood 
thus treated is “dead.” and although rapid 
drying is accomplished the wood is neither 
seasoned nor preserved. In regard to sea- 
soning by immersion in water, there are 
sume advantages in connection with this 
method, but at the best it is incomplete, 
and in addition to seriously discoloring the 
wood, shakes are often developed, and, as 
the pores of the wood remain open, dry 
rot afterwards easily sets in. 

The methods for preserving wood, after- 
wards referred to in this notice, have been 
more or Jess largely used and they certain- 
lv have some merit. 

As it has been long recognized that 
effective wood preservation can only be 
accomplished by thoroughly impregnating 
the wood, the substance to be utilized 
must be antiseptic, 


while 


fairly liquid or soluble, 
and imexpensive. 

A process has recently been introdueed 
into this country which to meet 
the basis of the solu- 
Professor G. S. Boul- 


ete., whose name is well 


scems 
these requirements ; 
tion used is sugar. 

Scr, Fy ee 
known in the States through his manual 
“Wood,” savs of this process: “Nugar, es- 


pecially beet sugar, is a simple, tablet ‘ar- 


hohvdrate, incapable, in the absence of 
soluble nitrogenous matter, of nourish- 


When in solution 
it has a high boiling point, and has been 


ing septic organisms. 


shown experimentally to have a greater 
power of diffusion through the wood than 
water has. Some of the sugar is so ab- 
sorbed by the tissues of the wood 
to be readily parted from them; 
at the same time it is not visible under 
the microscope in the interior of the 
wood, either as crystals or as drops of 
syrup, it is probably in some such loose 
molecular combination with the walls of 


as not 
and, as 


the histological elements of the wood 
water is in the walls of living cells. Its 
hich boiling point gives it a penetrating 


power which enables the pressure em- 
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ployed in so many other processes to be 
dispensed with; and, while to some ex- 
tent mechanically filling up the pores of 
the wood, it produces no grittiness, and 
even improves the surface of the wood 
for paint or polish.” 

This process is being adopted in this 
country for the treatment of all kinds of 
woods from paving blocks to the finest 
furniture woods. By it timber can be 
seasoned in a few days from being cut 
down and rendered equal, if not superior 
to that which has been “naturally” 
soned for years. 

Ture POWELL Woop-Procerss 
SYNDICATE, LTD., 
E. R. ScAMMELL, Secretary. 
London, England, September 26. 
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Annuai Report of the New 
York, New Haven & Hart- 
ford Railroad. 

The annual report of the New York, 
New Haven & Hartford Railroad for the 
year ending June 30, 1906, has been is- 
sued. The gross earnings from operation 
were $52,984,322; the operating expenses, 
$35,222,586; net earnings, $17,761,735; 


income from other sources, $2,175,757; 
total income, $19,937,493 ; net income, 


after deducting taxes, rentals of leased 
lines and interest, $10,186,377. After pay- 
ing dividends there was a surplus of 
$3,713,288. 

President Mellen announces, concern- 
ing the work of electrifying the Harlem 
end of the New York division, that the 
actual initiation of electrical operation 
will be delayed on account of slow deliver- 
ies of material, but the electrical opera- 
tion should begin before the close of the 
present year. 

Concerning the reduction of fares, 
President Mellen is quoted as follows: 
“On January 13, 1906, the directors 
authorized a reduction of local passenger 
fares to a maximum of two cents per mile, 
figured in multiples of five. We are justi- 
fied, from the returns at hand, in stating 
that the business has been stimulated to 
such an extent that an increased income, 
both gross and net, is assured as a result 
of the policy.” 

Concerning the opposition in Massa- 
chusetts to the ownership by the company 
of the securities of certain street railway 
companies in that state, President Mellen 
states that a sale was made on June 25 
of such securities to the New England In- 
vesiment and Security, Company. Mr. 
Mellen declares that “it was useless to 
continue the investments and be a tareet 
of attack and misrepreseniation thal 
would have been the result.” 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Goulds Electric Mine-Sinking 
Pump. 

In many applications to mine sinking 
the electrically driven pump has been util- 
ized to great advantage. Where the serv- 
ice required calls for pumping from the 
mine bottom to the mine pump or to the 
station pump the flexibility of the elec- 
trical control, the compact arrangement of 
the motor-driven pump and the exposure 
to which the apparatus can be subjected 


Front View, Goutpvs ELECTRIC MINE- 
SINKING PUMP. 


have made these devices of exceptional 
utility. 

The accompanying illustrations show a 
front and a rear view of an electric mine- 
sinking pump made by the Goulds Man- 
ufacturing Company, Seneca Falls, N. Y. 
This is an electric double-acting sinking 
pump, outside packed. The motor gearing 
and all working parts are protected 
by a strong casing, so that the motor can 


not be injured by abrasion or falling 
rocks. All parts of the pump and motor 
are easily accessible through ample hand- 
hole plates. The working pressure is 130 
pounds or 300 feet elevation. The ca- 


“pacity is 5,640 gallons to 10,320 gallons 


per hour. With plungers of four and one- 
half inches diameter and six inches stroke, 
at sixty revolutions, the capacity is gener- 
ally ninety-four gallons per minute. This 
perp, with a four-inch suction and three- 


REAR View, Gourps ELECTRIC MINE- 
WINKING POMP. 


inch discharge, requires a fifteen-horsc- 
power motor for a 300-foot elevation. 
With plungers of six inches diameter and 
six inches stroke, at a speed of sixty rev- 
olutions per minute, the capacity is gener- 
ally 172 gallons per minute. With a 
suction of five inches and a discharge of 
four inches the motor required for a 800- 
foot elevation is rated at 
horse-power. 


twenty-five 


The Multiple-Voltage System 
of Motor Control in New 
England Cloth-Printing 
Establishments. 


The accompanying illustration shows 
the multiple-voltage halancing set as in- 
stalled by the Allis-Chahners Company, 
Milwaukee, Wis.. in several New England 
The suc- 
cessful operation of these installations has 


cloth-printing establishments. 


developed a wide field for the application 
of electric motors in this industry, instal- 
lations having been made in the United 
States Finishing Company, Norwich, Ct. ; 
the Algonquin Printing Company, Fall 
River, Mass.; Glenlvon Dye Works, Phil- 
lipsdale, R. I., and the Arnold Print 
Works, North Adams, Mass. 

The business of cloth-printing is an ex- 


mort egses is done 


tensive one, and in 


MULTI-VoOLTAGE BALANCER SET AND SWITCH- 
BOARD. 


under contract, the mill supplying the 
cloth as it comes from the looms to the 
finishing company, which does the print- 
ing and puts it in proper condition for 
the market. The cloth-printing machine 
consists of a large revolving cylinder, 
around which the cloth passes; and, bear- 
ing against the cylinder, with the cloth 
between, are one or more—sometimes as 
many as ten—copper rolls, called print- 
ing rolls, upon which the design has been 
engraved, the number of rolls being de- 
pendent upon the number of colors used. 
These rolls, in revolving, take up from a 
trough certain colors which are impressed 
in design upon the cloth. From the 
printing machine the cloth passes through 
drying rooms heated by steam to a high 
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temperature, emerging with the ink en- 
tirely dry. 

Previous to the adoption of the electric 
motor the printing machines were usually 
driven by twin-cylinder engines direct- 
coupled to a main driving shaft. The 
variation in speed was obtained by hand- 
throttling the engine. The printing room 
was encumbered with line shafting and 
belting, with its accompaniment of dust 
and dirt-carrying possibilities. With the 
old system of operation the exhaust steam 
from the engines was used for heating 
water for the dye works and for other 
purposes, but it is said that the gain has 
been so great that live steam may now be 
used economically for these purposes. 

The usual method of equipping a print- 
ing machine is to install the motor on the 
floor below the printing room and belt it 


up to a driving pulley on the main shaft 
of the machine. 
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A New Capstan Cable Jack. 


The accompanying illustration shows a 
new form of structural steel screw cap- 
stan cable jack which has recently been 
placed upon the market. Much trouble 
has been experienced in utilizing cable 
jacks for handling heavy drums, because 
of the cumbersome nature of the appara- 
tus and the great weight generally at- 
tached to these machines. The device 
illustrated herewith is claimed by the 
makers to serve every purpose for which 
it is designed, and while strong and capa- 
ble of handling the heaviest drums, it 
is readily portable, weighing but sixty 
pounds. When the drum is revolving no 
vibration is noticed. 

The stand is formed from strongly 
braced steel angles. The jacks are used 


A NEw CapsTAN CABLE JACK. 


On account of the very slow speeds re- 
quired at different times the four-wire 
multiple-voltage system is selected in 
preference to the three-wire system. To 
obtain the slowest speeds a few steps of 
armature resistance are used, and this has 
necessitated the development of a special 
type of controller. This controller will 
give eighteen speeds, the very slow speeds 
being obtained through the use of arma- 
ture resistance. | 

The power necessary to drive the print- 
ing machine depends upon the number of 
colors for which it is built, and, in addi- 
tion, the pressure necessary to force the 
ink into the cloth being printed. Experi- 
ence has demonstrated that for a machine 


built for three colors or less a seventeen . 


and one-half-horse-power motor is well 
adapted, and for any greater number of 
colors a thirty-horse-power motor is 
recommended. 


in pairs, one on each side of the drum, 
which revolves on an axle. The illustra- 
tion shows a jack ready for the drum. 
The side that faces in the direct fore- 
ground is the side that stands next to the 


drum. This is referred to as the inner 


support, the opposite side being referred 
to as the outer support. The inner sup- 
port is constructed to take up as little 
room as possible. There is but little slope 
—about one and one-half inches from the 
perpendicular. This feature adds strength, 
as it allows the drum to revolve very 
close to the supporting jacks. The spread 
of the jacks covers fourteen inches, which 
does not. interfere with the man operat- 
ing the drum. This enables the placing of 
the drum nearly over the manhole or 
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aperture into which the cable is being 
laid. 


The supporting feature is vested in the 
outer support. The slope of the outer 
support from the drum is five and one- 
half inches from the perpendicular. Its 
spread is thirty-six inches, assuring a con- 
dition of stability and equilibrium. 

The screw is of heavy pitch and will 
elevate the drum rapidly with little effort. 

The apparatus is manufactured by Ped- 
rick & Smith, Church Lane and Phila- 
delphia & Reading Railway, Germantown, 
Philadelphia, Pa. 


A 250-Volt, Double-Pole 
Rotary Flush Switch. 

In response to a demand from a number 
of prominent engineers and architects, the 
Marshall Electric Manufacturing Com- 
pany, Boston, Mass., has designed, and for 
some time has had on the market, a 
rotary flush switch which, it claims, is 
meeting the latest requirements. 

The first peculiarity of this design 18 
the fastening of the face-plate solidly to 
the back of the switch by screws, doing 
away with the arrangement of having the 
plate fastened by the handle, which, it 18 
said, strains the mechanism and allows 
the plate to become lopsided after a short 
period of use. These face-plates are made 
from cast metal somewhat thicker than 
the usual custom. 


TeEN-AMPERE, 250-VOLT, DouBLE-POLE 
RoTraRY FLUSH SWITCH. 


The switches are furnished with 
handles, the ends of which are exactly 
even with the face-plate, so that nothing 
can be hung or fastened to the handles 
when the switch is in position. When an 
ordinary type of extending handle 18 de- 
sired, this can be furnished for this 
switch. 

Another feature is the use of & fibre 
false plate, which is attached to the switch 
when it is sent out, and which securely 
seals the mechanism from plaster and dirt 
between the time of installation and the 
attachment of the finishing plate. These 
switches are now carried in stock at the 
New York office, 227 Fulton street; the 
Chicago office, 169 Adams street, as well 
as at the Boston works. 
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The Manufacture of Storage- 
Battery Plates. 

The accompanying illustrations are in- 

teresting as showing the mechanical con- 
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metal left as a central conductor, and also 
the diamond-shaped cross-conductors and 
current-distributing bars. 

Fig. 3 is a perspective drawing of a 


pene pier HH 
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Fia 1.—FRAGMENT OF PLATE SHOWING MANNER IN WHICH CONTACT 
SURFACE I8 FORMED. 


struction of the plate used in the well- 
known Gould storage battery. 

The Gould plate is of the Planté type, 
in which the active material is formed 
electrochemically out of the lead compos- 


small fragment of finished plate, and 
clearly indicates the character of the con- 
struction. The active material is formed 
out of the lead composing the contact sur- 
face between the ribs, filling the spaces 


Fig. 2 —LONGITUDINAL SECTION OF PLATE, SHOWING WEB OF METAL 
LEFT AFTER SPINNING. 


ing the supporting plate of contact sur- 
face. Fig. 1 is a fragment of a Gould 
plate, illustrating the manner in which 
the large contact surface for the active 
material is developed out of a sheet of 
rolled lead cut to the size and shape of the 


Fig. 3.—PERSPECTIVE OF FRAGMENT OF FIN- 
ISHED PLATE. 


plate. This blank is placed between two 
shafts, on .which are mounted sets of 
rapidly revolving stcel dises with spacing 


washers. These washers are pressed 


Fic. 4.—OvuTLINE OF PLATE SHOWING DOUBLE 
CONDUCTING Lua. 


against the plate and moved to and fro, 
working into the lead further and further, 
and spinning the metal up between the 
discs into thin parallel ribs. 

Fig. 2 is a longitudinal section of a 
fragment of a plate and shows the web of 


with closely compacted but highly porous 
active material. 

Fig. 4 shows the double conducting lug, 
by means of which a large aire outing 
surface is secured. 
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A San Francisco “ Branch 
Office.” 
The accompanying illustration shows 
the establishment of the John R. Cole 


563 
bell, Inc.; George F. Brunt Porcelain 
Company; New York Insulated Wire 


Company; Bossert Electric Construction 
Company; Cutter Electrical and Manu- 
facturing Company, and the Chase-Shaw- 
mut Company. A special consignment 
of building material’ was obtained, and 
the galvanized sheet iron which was used 
enabled the construction to be rapidly ac- 
complished. The absence of show-win- 
dows and other superfluous paraphernalia 
as generally observed by commercial es- 
tablishments is a conspicuous feature. 
This company is practically a branch of 
the several manufacturers which it repre- 
sents, consequently it carries large stocks 
of each of their products, and as soon as 
the building was constructed new con- 
signments were on hand, so that the 
actual interruption of the company’s busi- 
ness was something less than six weeks. 
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A Large Instailation of Gas- 
Engine-Driven Generators 
for Traction Purposes. 


The Allis-Chalmers Company, Milwau- 
kee, Wis., has secured a contract for gas- 
engine-driven electric power equipment 
for the Milwaukee Northern Railway, the 
southern terminal of which will be located 
at Milwaukee, Wis. The engineer and 
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Company, 766-770 Folsom street, San 
Francisco, Cal., which was constructed 
and occupied in six weeks after the earth- 
quake and general disaster. The company 
is one of the progressive manufacturers’ 
agencies on the Pacific coast and repre- 
sents the following interests: American 
Circular Loom Company; Harvey Hub- 


contractor for this new interurban line 
is the Comstock-Haigh-Walker Company, 
Detroit, Mich. The equipment ordered 
from the Allis-Chalmers Company com- 
prises three twin-tandem gas engines, 
1,500 horse-power, direct-connected to 
three 1,000-kilowatt, three-phase, twenty- 
five-cycle alternators, together with gas- 
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driven exciter sets and complete equip- 
ments for eight substations. 

The present northern terminal of the 
system will be at Port Washington, Wis. 
It is expected that cars will be in opera- 
tion by June, 1907. The main power- 
house is at Port Washington, and sites 
for substations have been provided at 
Burleigh, Cedarburg, Georgia avenue, 
Marblehead, Brown Deer, Cedar Grove, 
West Bend and Campbellsport. As soon 
as grading and construction work between 
Milwaukee and Port Washington is com- 
pleted, work will be begun from Cedar- 
burg to Fond du Lac. The route from 
Port Washington to Milwaukee is over a 
private right of way for almost the entire 
distance. 


— 


o> 


Gasolene-Electric Apparatus 
for Moving a Drawbridge. 


A year ago, when the lake traffic was 
resumed, the cities of Houghton and 
Hancock, Mich., experienced an unlooked- 
for accident by being suddenly deprived of 
their bridge connection. This not only 
inconvenienced the public in general, but 
blocked one of Uncle Sam’s highways of 
commerce, prevented street car companies 
from making through connections, and 
compelled a steam railroad company to 
change its schedule and transfer its passen- 
gers and freight by ferry for a whole year. 
-The cause of this unlooked-for and costly 
event in the history of a busy centre was 
“lack of steam pressure” when the bridge 
operator wished to open the draw. The 
usual whistle was given him by a large 
freighter, but the operator, who was busy 
with his “getting-up-steam proposition,” 
failed to give his danger signal, and the 
result was that the freighter struck the 
draw, and the bridge was thrown across 
the channel, a wreck. 

The county commissioners and repre- 
sentative enginecrs of the steam and elec- 
tric railroad companies, having placed the 
contracts for the removal of the wreckage 
and reconstruction of the bridge, were not 
desirous of another such experience with 
a steam outfit, and after deliberation over 
a number of bids and schemes the contract 
for motive power was awarded to Fair- 
banks, Morse & Company, of Chicago, for 
gasolene engines, electrical cquipment and 
scheme of operation. 

The new bridge structure is a double- 
deck draw, having the steam railroad 
tracks on the lower deck and the street car 
track and foot passenger walk on the upper 
deck. It measures 290 feet over all and 
weighs 800 tons. The operating house is 
placed at the top of the centre tower above 
the highway. A Fairbanks-Morse motor 
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operates the end-lifts on each end of the 
draw, and two larger motors connected by 
gearing to the rack constitute the power for 
turning purposes. The power for operat- 
ing these motors is obtained from one of 
several sources which have been arranged 
for in the operating house. The motors 
on the lower deck are operated by a series- 
parallel controller, placed centrally in the 
operating house. 

Two twenty-five-horse-power gasolene 
engines direct-connected to dynamos are 
installed in this operating house, and a 
storage battery has been placed on the 
balcony of the room. 

A white Italian marble switchboard has 
been furnished, and by a specially designed 
switch it is possible to obtain power from 
any one of six sources, as follows: 

Battery only (which is capable of turn- 
ing the bridge thirty times on one charge). 
No. 1 generator and battery together. 

No. 1 generator. 

No. 2 generator and battery together. 

No. 2 generator. 

Both generators in parallel. 

As a seventh and last resource, provision 
has been made to charge the battery from 
the trolley circuit, which is directly under 
the operating room. 

The special switch is so arranged that 
only one combination can possibly be made 
at a time, and therefore no fear of dis- 
aster need be entertained through inex- 
perienced handling. 

The contract called for the bridge to 
be opened in one minute, whereas it is 
possible to open it in one-half minute if 
the emergency should arise. The engines 
can be started up from rest, dynamos 
brought up to voltage, and motors operat- 
ing in less than three minutes, which ie 
more than ample time required for general 
operation. 


e.e ——— 


Electrical Developments in 
Japan. 


We have from time to time noticed the 
prominent place which the electrical and 
cognate industries occupy in the rapid de- 
velopment of Japan, and a report on the 
trade of the consular district of Yoko- 
hama. issued by the foreign office, truly 
reflects the activities indicated in our pre- 
vious notices. A feature of the report 
is the increased imports of tools and ma- 
chinery, which is suggestive of several 
items in Japan's industrial expansion. 
Particularly noticeable, however, are the 
increases in electric motors (from #475,- 
995 to $838,995) and electric heht ap- 
paratus, gas engines, ete. Among the prin- 
cipal items of import at the port of Yoko- 
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hama during the year 1905 were 7.365 
tons of telegraph wire, valuing $374,340. 
The value of the electric light apparatus 
imported was $195,910, as against $147,- 
645, an increase of $48,265. This increase 
eclipses even the steady average—$36,285 
—maintained between the vears 1900-4. 
As we have already pointed out, the im- 
ports of electrice motors show a noticeable 
increase of $363,000; gas engines were im- 
ported to the value of $43,435, an increase 
of no less than $22,035 within one year: 
while steam engines and boilers maintain 
a steady advance, without, however, at- 
taining the high average increase regis- 
tered between the vears 1900-41. $334,850 
worth of electric light wire was imported 
at Yokohama during 1905, comparing 
with $325,385 for the previous year; sub- 
marine and underground telegraph cables, 
however, show a decrease in the value of 
import to the amount of $249,925. One 
of the disquicting features about the fig- 
ures contained in the report is that, with 
the exception of submarine cables, nearly 
all the imports of electrical machinery and 
apparatus came from the United States or 
Germany. Of course, it may seem in the 
nature of a truism to observe that such a 
state of affairs must be dependent upon 
many factors. Yet we can not repress the 
thought which suggests that one of the 
most important factors—that of enter- 
prise and “go,” as our American friends 
would term it—is not sufficiently applied 
by our manufacturers. With our home 
inarket cut up by competition, fostered 
by the absence of a tariff wall, our hope 
lics abroad, and what Sir Wilham Mather 
last week told the shareholders of Mather 
& Platt about his firm’s entry into the 
highly protected markets of terror-stricken 
Russia, can surely be copied in an en- 
lightened and sympathetic country as 
Japan. We also learn from a French 
source that hydroelectric works are well 
under way in that empire. At the present 
moment a station is being constructed 
with a power of 19,500 kilowatts to serve 
the town of Tokio. Five Pelton turbines 
are being installed of 3,000 kilowatts each, 
driving direct 6,000-volt, twenty-five-cycle 
alternators. Current at 40,000 volts will 
be transmitted from the falls to Tokio. 
a distance of forty kilometres, and later it 
is intended to increase the voltage to 
60,000. Japanese capitalists have ap- 
proached the minister of agriculture for 
the concession to utilize two waterfalls im 
Korea for the generation of electricity. 
A thirtv-vear concession is sought for. 
after which the works will revert to the 


Korean government.—FElectrical Engineer 
(London). 
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DOMESTIC AND EXPORT. 


NORTH GEORGIA ELECTRIC COMPANY TO INCREASE 
STOCK—The capital stock of the North Georgia Electric Company 
will kte increased from $5,000.000 to $7,500,000. The company has 
obtained a franchise to distribute current in Atlanta. 

ELECTRIC CONSTRUCTION CONCERN FORMED—The Elec- 
tric Operating Construction Company of New York City has been 
incorporated with a capital of $1,000,000. The directors are: A. D. 
Bowen, San Francisco; Maurice A. Viele, George C. Hutchinson, of 
New York; R. S. Masson, Los Angeles, and W. D. Beardsley, of 
Nyack. 

RIO DE JANEIRO TRAMWAY LIGHT AND POWER COM- 
PAN Y—The Rio de Janeiro Tramway, Light and Power Company 
is ready to deliver 3,500 horse-power from a temporary plant, and 
the big plant under construction from which 48,000 horse-power 
will be secured will be in operation within fifteen months. Con- 
ditions favor an immediate market for all the power the company 
will have available. 

MUNICIPAL OWNERSHIP IN ATLANTA—The agitation for 
municipal ownership of gas and electric plants in Atlanta, Ga., con- 
tinues, led by Alderman Kay and other citizens. A municipal owner- 
ship league is forming. The proposition is for the city to issue 


bonds and begin by building a municipal lighting plant for its own. 


use, to be extended to include a general lighting and gas system. 
There is also a sentiment in favor of taking over the street railway, 
but no definite campaign is made-in this direction. 

MANHATTAN RAILWAY COMPANY TO ISSUE NEW STOCK-—- 
The state railroad commission has granted permission to the Man- 
hattan Railway Company of New York, to issue $4,800,000 new stock 
for construction and equipment. A good part of the money to te 
received from the sale of stock has already been expended on the 
elevated lines. The commission has granted permission to the New 
York & Queens County Railway Company to issue a mortgage for 
$10,000,000. Under the order of the commission only $8,000,000 can 
be issued by the road at this time. All but $2,000,000, which is for 
the refunding of existing mortgages, is for new power-houses and 
equipment and the reconstruction of a portion of the road. 

SOUTHERN PACIFIC TO INSTALL AN ELECTRIC SYSTEM— 
The Southern Pacific has begun the work of installing an electric 
system on its line over the Sierra Nevada Mountains for the purpose 
of helping the heavy freight trains up the steep mountain grades 
by means of electric motors. Details have not yet been given out, 
but it is said that the engineers will settle upon the third-rail sys- 
tem. The installation of this system is a radical change in railroad 
operation in the West. At present freight trains are divided into 
several sections, and then require two and three engines, with cor- 
responding large crews to haul them up the steep mountain grades. 
Powerful electric motors will take the place of the engines under the 
electric system. 

STREET RAILWAY CONSOLIDATION—John G. Webb, presi- 
dent and owner of the Columbus, Delaware & Marion Street Railway, 
which operates street car lines to Marion, Ohio, and which is build- 
ing an extension from Marion to Bucyrus, Ohio, has been in conference 
with E. W. Moore, of the Everett-Moore syndicate, with the object 
of arranging a consolidation in order to establish a through line 
with Columbus and lake points. The new link contemplated will also 
connect the Everett-Moore system and the Schoepf system of street 
railways in Ohio. The street railroads directly involved are the Lake 
Shore Electric, with $7,500,000 of stock and $7,500.000 bonds; San- 
dusky, Fremont & Southern, with $2,000,000 of stock and $2,000,000 
of bonds; and the Columbus, Delaware & Marion, with $3,000,000 
of stock and $3.000,000 of bonds, representing a total of $25,000,000 
of securities. i 

RAILWAY CONCESSION GRANTED IN BOGOTA TO AMERI- 
CAN CAPITALISTS—The government of the capital district of 
Bogota has granted an important and valuable concession, extending 
over a period of sixty years, for an electric tramway or street car 
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franchise, with exclusive rights, to the streets of Bogota and the 


rcads cf the district. This company, incorporated under the laws 
of New Jersey, and known as the Bogota Street Railway Company, 
has held a franchise for some years in Bogota which would expire 
in the comparatively near future. The service is now with mules, 
but the new franchise calls for electric or other means of more 
rapid transit. In view of the large amount of money that must 
te invested to make the necessary changes and improvements, the 
company sought a new franchise covering a long period, which has 
been granted. 

MERGER OF MEXICAN PROPERTIES DOUBTFUL—According 
to Alfonso O'Kelard, manager of the Compañia Industrial de Guada- 
lajara, the French Light and Power company of Guadalajara, Mexico, 
interests identified with La Electra, S. A., the Spanish company, have 
raised their offer for the French light and power business in that city 
nearly $1,000,000 since the offer of $1.600,000 was made. It is under- 
stood that the exact amount of the last offer made by the Spaniards 
was $2,500,000. This offer has been likewise refused. Mr. O'Kelard 
said: “An offer more than fifty per cent in excess of $1,600,000 has 
been made by interests identified with La Electra, S. A., for the 
plants and business of the Compañia Industrial de Guadalajara. 
This offer we have refused.” It is said that the Spanish interests 
are unwilling at this time to pay more for the French holdings, and 
a consolidation of the light and power interests of Guadalajara now 
seems doubtful. 

PHILADELPHIA COMPANY STOCK ISSUE—The proceeds of 
the sale of the $3,240,000 of the common stock of the Philade:phia 
Company made recently at par to the stockholders, are to be used 
in part to pay $800,000 of notes given for the purchase of the capital 
stock of the Beaver Valley Traction Company, and also to pay for 
the capital stock of the Washington & Canonsburg Railway, to the 
amount of $475,000. The remainder of the proceeds of the issue is 
to ke applied in payment of extensions to gas lines and in advances 
to other companies controlled by the Philadelphia Company for 
extensions and improvements as needed, and for corporate purposes. 
The Beaver Valley Traction Company is a Pennsylvania corporation 
having a capital stock authorized of $1,500,000 and issued of $1.075,- 
000. Its authorized funded debt is $4,250,000, while the amount out- 
standing is $1,500,000. The Beaver Valley Traction Company owns 
and operates thirty-two miles of track connecting various towns 
and boroughs in the Beaver valley, Beaver county, Pa. The Wash- 
ington & Canonsburg Railway Company is a Pennsylvania corpora- 
tion with a capital stock of $1,000,000, of which all is issued. Its 
funded debt amounts to $650,000. It is a consolidation of the Wash- 
ington Electric Street Railway Company, and the Canonsburg Street 
Railway Company, and owns and operates thirteen miles of track. 

EXTENSIVE PITTSBURG TRACTION SCHEME—The same 
men who are backing the Carnegie, Oakdale & McDonald Street 
Railway Company, which intends to enter Pittsburg in the near 
future, crossing the Monongahela river, are back of a gigantic scheme 
to give the people of Pittsburg a new system of street railways, with 
elevated line and tunnel connections, in opposition to the Pittsburg 
Railways Company. The lines will cover most of the unoccupied 
streets of Pittsburg and Wilkinsburg, crossing some streets for 
which the Pittsburg Railways Company now hold right, considerable 
private property, and territory now covered by the plans of the 
Pittsburg Elevated Company. Some of the routes selected are in 
line with the old Mellon franchises, which were sold to the Pitts- 
burg Railways Company several years ago. Most of the companies 
follow the names of the main streets or location, which it is pro- 
posed to traverse, such as Forbes and Halkett, Harriett, Glenwood, 
Glenwood avenue, Squirrel Hill, Hale street, Frankstown avenue, 
Portland street, Coral street. These will be applied for at Harris- 
burg on October 11. The following are the names of the elevated 
lines to be applied for on October 24: Water street, Wilkinsburg 
loop, Glenwood. Forbes connecting, City, Oakland, Lawrenceville, 
Pittsburg, and Wilkinsburg and Beatty street elevated railway 
companies. 
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NEW PUBLICATIONS. 


SPECIAL REPORTS OF THE CENSUS OFFICE—ELECTRICAL 
INDUSTRIES, 1902—The Bureau of the Census, Department of 
Commerce and Labor, has issued, in one volume, the special reports 
showing the conditions of the electrical industries up to the com- 
pletion of the census for 1902. This includes reports on the centrai 
electric-light and power-stations, street and electric railways, and 
telephones and telegraphs. Much of this information has already 
appeared in pamphlet form, the present volume being illuminated by 
numerous half-tone illustrations of power-stations, station interiors 
and physical applications of electrical apparatus. The volume is a 
very valuable compendium upon the present state of electrical de- 
velopment. 


THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES—The 
prospectus for 1906-1907 of the Brooklyn Institute.of Arts and Sci- 
ences, Brooklyn, N. Y., is ready for distribution. This prospectus 
contains the preliminary announcement of the anniversary meet- 
ings, addresses, lectures, exhibitions, department meetings, con- 
certs, dramatic readings, courses of instruction, schools and other 
educational work which will be conducted by the institute and its 
departments during the year 1906-1907. The season of active work 
begins on Thursday, September 27, 1906, and closes on Saturday, 
June 1, 1907. The number of anniversary addresses, lectures and 
department meetings open to every member is 475, or about four- 
teen for each of the thirty-six weeks of the season. In the depart- 
ment of electricity there will be ten lectures on electrical subjects, 
a course of illustrated lectures on physical chemistry, six illustrated 
lectures on “The Use of the Electric Current in Chemical Analysis 
and in the Preparation of Organic and Inorganic Substances,” six 
illustrated lectures on “‘Supersensible Radiations or Forms of Mo- 
tion That Do Not Affect the Senses,” and fourteen illustrated lec- 
tures on electricity. In the department of engineering there will 
be a series of illustrated lectures at the regular monthly meetings 
of the department, held on the third Thursday of each month. 


DATES AHEAD. 

American Electrochemical Society. New York city, October 8 
and 9. f 

American Society of Mechanical Engineers. New York, N. Y., 
December 4-7. 

American Street and Interurban Railway Engineering Associa- 
tion; American Street and Interurban Railway Association. 
bus, Ohio, October 15-19. 

Empire State Gas and Electrical Association. New York city, 
October 12. 

Illuminating Engineering Society. 44 West Twenty-seventh street, 
New York city, October 12. 

Kansas Gas, Water and Electric Light Association. 
Kan., October 16-17. 

Michigan State Electric Association. 
ber 10-12. 

National Machine Tool Builders’ Association. 
October 23-24. 

Old Time Telegraphers’ and Historical Society. Washington, 
D. C., October 9, 10 and 11. 

Railway Signal Association. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


Colum. 


Lawrence, 
Grand Rapids, Mich., Octo- 


New York city, 


NEW INCORPORATIONS. 
HARRISBURG, PA.—Stoever Electric Light Company, Mount 
Joy. $5,000. 


WAUSAU, WIS.—Wausau Electric Company. Capital increased 
from $75,000 to $150,000. 


ALICE, TEX.—Alice & Rio Grande Telephone Company. $10,000. 
Incorporators: Felix Hobbs, J. S. Turner and Phil Hobbs. 


DOVER, DEL.—People’s Car and Electric Company, Mason City, 
Towa. To own and direct electrical work of all kinds. $800,000. 
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CLEO, TEX.—Cleo Telephone Company. $5,000. Incorporators: 
C. R. Wiliams, Philip Herald, Charles E. Walker, E. E. Christie 
and others. 


HARRISBURG, PA.—Brady's Bend & Butler Street Railway 
Company. To build a line from East Brady to Chicora, and from 
Chicora to Butler. President, John Daly. 


OLYMPIA, WASH.—Missoula Light and Water Power Company, 
of Spokane. $400,000. Incorporators: A. H. Wethey, W. M. Bick- 
ford, J. K. Heslet, of Butte, and C. E. McBroom, of Spokane. 


BELLEVILLE, ILL.—East St. Louis, Granite City, Alton & 
Suburban Railway Company. $2,500. Incorporators: L. C. Haynes, 
George V. Pierce, T. W. Gregory, F. H. Thomas and F. E. Allen. 


MOUNTAIN VIEW, CAL.—Mountain View Gas and Electric Com- 
pany. $50,000. Directors: William Neuroth, George Jagels, Fred 
Dreischmeyer, Jr., and Charles Buschinch, of Mountain View, and 
Angus McLeod, of San Francisco, Cal. 


OKLAHOMA, OKLA.—The Lawton Interurban & Street Railway 
Company, of Lawton. $100,000. To build an interurban road between 
Lawton and Fort Sill, and to other points in Comanche county. 
Incorporators: Frank Broadwe 1, Frank McMasters, Phil McGrory, 
B. F. Bowman and George Short. 


SPRINGFIELD, ILL.—Moline, Rock Island & Eastern Traction 
Company, of Rock Island. To construct an electric interurban road 
from Carbon Cliff to Rock Island, and from Rock Island to Gales- 
burg. $5,000. Incorporators and the first board of directors: James 
F. Lardner, Frank G. Young, Joseph F. Porter, Herbert E. Casteel 
and Burton F. Peek. 


PERSONAL MENTION. 


MR. RALPH BACHE, superintendent at Bound Brook, N. J., for 
the Public Service Corporation will resign to take charge as manager 
of the Colorado Springs Electric Company, at Colorado Springs, 
Colo. 


MR. JOHN SMITH, for the past two and one-half years manager 
of the Jacksonville, Mich., exchange of the Citizen’s Telephone Com- 
pany will retire and his place will be taken by Mr. C. R. Kehoe, 
formerly wire chief. 


MR. E. T. PENROSE has resigned as superintendent and com- 
mercial agent of the West Penn Electric Company, and will leave 
Connellsville, Pa. Under his direction the company has recently 
been very successful. 


MR. JAMES H. FOSTER, secretary-treasurer of the Evansville 
(Ind.) Gas and Electric Light Company, died at Evansville, on 
September, 19, aged sixty-two years. He was a graduate of Indiana 
University, class of ’68. 


MR. P. W. GREEN, who has been since December last cashier 
in the Augusta, Ga., exchange of the Southern Bell Telephone and 
Telegraph Company has been promoted to the post of cashier at the 
company's Jacksonville, Fla., office. 


MR. R. S. LEBEAUX has been appointed manager of the New 
York office of the Marshal] Electric Manufacturing Company, Boston, 
Mass., taking the place of A. F. Wilson, who has resigned to become 
associated with the Manhattan Electrical Supply Company. 


MR. L. P. ANDREWS, president of the Sedaiia (Mo.) Water and 
Light Company, the Sedalia Waterworks Company and the United 
Water, Gas and Electric Company, has been appointed receiver of 
the three companies by Judge John F. Phillips, of the United States 
Circuit Court. 


MR. GEORGE W. WOOD, of Syracuse, N. Y., has been appointed 
construction engineer of the Central New York and Empire State 
Telephone and Telegraph companies. The position of superintendent 
of construction has been abolished and all employés of the con- 


struction department have been placed under the direction of Mr. 
Wood. 


MR. R. D. HOLABIRD, of the Holabird-Reynolds Electric Com- 
pany, Los Angeles, Cal., and the Holabird, Reynolds & Sayles Com- 
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pany, San Francisco, Cal., has been making a trip through the 
eastern states, visiting last week the Franklin Electric Manufac- 
turing Company, of Hartford, Ct., for which company Mr. Holland 
acts as San Francisco representative. 


MR. ALFRED S. BROWN, for many years an electrical engineer 
for the Western Union Telegraph Company, died at his home in New 
York city, on September 26. He began as an operator and worked 
his way through various positions until he became superintendent 
of the Eastern District. He held this position for ten years, until 
he was made chief electrician for the company. He is survived by 
a widow and two daughters. 


MR. CYRUS O. BAKER and MR. JOHN J. CARTY and their 
families have returned to New York from a six weeks’ sojourn at 
the country place of Miss Annie Russell, sister of Mrs. Carty, on 
the Maine coast. Both Mr. Baker, who is known as the “Platinum 
King” of the United States, and Mr. Carty, who is one of the 
leading telephone engineers of the world; greatly enjoyed their 
rest from the strenuous life of the metropolis. 


MR. A. A. MILLER, the representative of the Westinghouse 
Electric and Manufacturing Company at Seattle, Wash., was a visitor 
to New York city last week. Mr. Miller was for a short time con- 
nected with the sales office of the Westinghouse company in New 
York city, and found much pleasure in renewing old acquaintances. 
He reports a very brisk demand for supplies of all kinds on the 
Pacific coast, and speaks enthusiastically of the outlook for business 
in his territory. 


MR. HORATIO A. FOSTER, the well-known consulting electrical 
and mechanical engineer, has become associated with Mr. Lewis B. 
Stillwell, consulting electrical engineer, of New York city, and will 
remove his office from the Bullitt Building, Philadelphia, to Balti- 
more, where he will become resident engineer in charge of the office 
which Mr. Stillwell has recently opened in the Continental Building. 
Mr. Foster is the well-known author of Foster’s “Electrical Engineer’s 
Pocketbook,” and he has also published a useful book relative to cen- 
tral-station accounting, of which subject he has made a special study. 
Mr. Stillwell has effected a contract with the United Rallways and 
Electric Company, of Baltimore, under which he has assumed the 
responsibility for electrical and mechanical work in reconstruction 
and new construction, and will also take entire charge of training 
a competent force for the proper operation of the plant. Mr. Stillwell 
regards the organization and training of the force as a very essen- 
tial feature in connection with the construction of power-plants. 
The Baltimore work Mr. Stillwell expects to complete within one 
year. 


PROFESSOR DUGALD CALEB JACKSON, of the University of 
Wisconsin, has been called to the Massachusetts Institute of Tech- 
nology to become head of the course in physics and electrical en- 
gineering left vacant by the resignation of Professor Louis Duncan 
two years ago. This post has since been occupied ‘temporarily by 
Professor Clifford. The arrangement will continue until the begin- 
ning of the second term, when Professor Jackson will take up 
active work. Professor Jackson was born in Kennett Square, Pa., 
in 1865. In 1885 he graduated from the Pennsylvania State College 
and went to Cornell University for a two-year graduate course in 
electrical engineering. For two years he was vice-president of the 
Western Engineering Company, of Lincoln, Neb., and then became 
affiliated with the Edison interests as assistant chief engineer of 
the Sprague Electric Railway and Motor Company. Later he became 
chief engineer of the central district of the Edison Genera] Electric 
Company. During this period he designed, built and operated many 
of the largest electric railway and lighting plants, and is now ad- 
vising engineer for several large corporations. He was a member of 
the International Jury of the World's Columbian Exposition in 1893, 
and of the Association of Scientists at the Pan-American Exposition 
in 1901. He is a member of the American Society of Mechanical 
Engineers, the American Society of Civil Engineers, the American 
Institute of Electrical Engineers, and of the Société Internationale 
des Electriciens. 
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ELECTRICAL SECURITIES. 

For the past week the tendency of the stock market has been 
steadily downward. While the movement has been irregular, with 
periods of good recovery, the sentiment has been unsettled, with a 
growing bearishness, resulting in considerable short selling. As 
compared with a week ago, prices show general declines. The 
monetary outlook as a stock market factor was practically a sec- 
ondary consideration in the concern which was evident concern- 
ing the nominations for governor in New York state. The high 
level for call rates was only 7 per cent last week, against 10 per 
cent the previous week and 12 per cent and 40 per cent in other 
weeks of the month. There has been no change in news reflecting 
widespread industrial activity. The iron and steel demand is 
almost as unprecedented as is the demand for copper. Railroad 
earnings are on a record level, and the officials predict a general 
shortage in equipment, despite recent large additions. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 29. 


New York: Closing. 
Allis-Chalmers common..................... 17% 
Allis-Chalmers preferred.................05. 41% 
Brooklyn Rapid Transit..................... T6% 
Consolidated Gas...................cccc eee 138 
General Electric................ccccecec cess 164% 
Interborough-Metropolitan common.......... 36% 
Interborough-Metropolitan preferred......... 7614 
Kings County Electric...................... 155 


Mackay Companies (Postal Telegraph and 


Cables) common....................005. 71% 
Mackay Companies (Postal Telegraph and 

Cables) preferred................0.0cc00- 71% 
Manhattan Elevated.................cc0ceee 145 
Metropolitan Street Railway................ 105% 
New York & New Jersey Telephone....... 127 


Western Union............ 0... cece cc cee ee 86 
155 
Directors of the New York & New Jersey Telephone Company 


have declared the regular quarterly dividend of 14% per cent, paya- 
ble October 15 to stockholders of record on October 5. 


Boston: Closing. 
American Telephone and Telegraph......... 13914 
Edison Electric Illuminating................ 234 
Massachusetts Electric...................... 70%, 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 85 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 68% 
Electric Storage Battery preferred........... 68% 
Philadelphia Electric....................... Bik 
Philadelphia Rapid Transit................. 283% 
United Gas Improvement................... 85% 


An Official of the Philadelphia Rapid’ Transit Company estimates 
the increase in gross earnings in September at $50,000. 


Chicago: Closing 
Chicago Telephone.......................... 116 
Chicago Edison Light....................... 146 
Metropolitan Elevated preferred............. 661%, 


National Carbon common................... 85 
National Carbon preferred.................. 
Union Traction common.................... — 


ENGINEERING SOCIETY. 

WESTERN SOCIETY OF ENGINEERS—The Western Society 
of Engineers has announced the following tentative programme: 
Wednesday, October 17, “Smoke Prevention and Suppression,” A. Be- 
ment; Wednesday, November 7, “Notes on Road Resistance,” C. H. 
Hudson; Wednesday, November 21, “Waterproofing, Particularly 
as Applicable to Masonry and Concrete Structures,” Edward W. De 
Knight; Wednesday, December 5, “Concrete Pipe Culverts,” O. P. 
Chamberlain; Wednesday, December 19, “Gravity Switching Yards 
for Freight Traffic,” M. H. North; Tuesday, January 8, 1907, annual 
meeting and annual dinner. 


ELECTRIC RAILWAYS. 


' JAMESTOWN, N. Y.—The Chautauqua Traction line has been 
opened through to Westfield from Mayville. 


NIAGARA FALLS, ONTARIO—An electric railway is to be built 
between St. Catherines and Niagara-on-the-Lake. 


LOCKPORT, N. Y.—The grading work of the Buffalo, Lockport 
& Rochester trolley line has been completed from Medina to Middle- 
port, and also in sections from Middleport to this city. 


BUZZARD’S BAY, MASS.—It is stated that the proposed electric 
road between this place, Bournesdale, Sagamore and Sandwich will 
be constructed during the coming winter, and that the line will be 
in fyll operation early next summer. 


COLUMBIA, S. C.—Work on the new electric line from Columbia 
college through the property of the North Columbia Land Company 
has been commenced. The line will extend two miles from the 
terminus of the Columbia college line. 


DALLAS, TEX.—J. F. Strickland, president of the Texas Trac- 
tion Company, which is to build the Sherman-Dallas interurban line, 
states that work will begin on the road within thirty days, all papers 
for the construction having been signed. 


PITTSBURG, PA.—It is reported in Homestead that the Pitts- 
burg Railways Company is back of a proposition to build a trolley 
line to Whittaker, on the hilltops near Homestead, by way of 
Duquesne Junction, Bellwood and Munhall. 


SAN JOSE, CAL.—The Peninsular Electric Railroad Company 
has been active in Redwood City securing needed rights of way. 
As soon as a few remaining property holders sign the agreement 
the company will begin the work of construction. 


CONNELLSVILLE, PA.—The West Penn Railways Company has 
opened its new line from Mount Pleasant to Greensburg, via Hecla, 
a distance of fourteen miles. A regular schedule has been placed 
in operation and passenger cars will be run every half hour. 


ST. LOUIS, MO.—The preliminary survey on the proposed electric 
line from Mexico, Mo., to Perry, Ralls county, has been started. The 
line will run due north through a section from which much stock 
is shipped every week. The line may later be extended to Hannibal. 


INDEPENDENCE, KAN.—Work has been begun on the Inde- 
pendence-Coffeyville interurban line. It is the intention to build 
to Cherryvale without delay and to have the entire line in operation 
in eight or nine months. The power-house will be located at Inde- 
pendence. 


BIRMINGHAM, ALA.—The Tidewater Development Company, 
which proposes the construction of an electric railway from Gadsden 
to Tuscaloosa, has been granted a franchise through the city of 
Bessemer. It already holds franchises in most of the other munici- 
palities of Jefferson county. 


DAVENPORT, IOWA—A new interurban company headed by 
J. F. Porter, president of the merger company, and J. F. Lardner, 
general manager of the Tri-City Railway Company, has been formed 
which has for its purpose the building of an interurban line which 
will extend from the tri-cities to Galesburg, Ill. 


WINCHESTER, KY.—The council has granted to the Central 
Kentucky Traction Company right of way through Winchester for 
its electric line to Lexington, and sold the city street-car franchise 
for twenty years to the company. The traction company has bought 
the present street-car system and will reorganize and improve the 
service. 


ST. LOUIS, MO.—The Hillsboro, Kimmswick & Northern Rail- 
road Company has filed its acceptance of the terms of the franchise 
as granted by the St. Louis county court from the southern city 
limits to Jefferson county, and deposited its bond for $5,000 re- 
quired to hold the county harmless from damages in the construc- 
tion of the road. 


MONTGOMERY, ALA.—A meeting of the stockholders of the 
Alabama City, Gadsden & Attalla Street Railway has been called for 
October 15, in Birmingham, at which time a proposition will be 
entertained to issue $300,000 of first mortgage five per cent bonds to 
make addition to the road and equipment. A line is contemplated 
to Noccalula Falls, several miles from Gadsden. 
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MIDDLEPORT, PA.—At a meeting of the Middleport borough 
council the right of way was given the Eastern Pennsylvania Rail- 
way Company to construct a trolley line through. the town. This 
line is to connect with the present line which has its terminus at 
Pottsville. The new branch will be six miles in length and will 
give a through trolley connection from Mauch Chunk to Orwigsburg. 


LOUISVILLE, KY.—At the meeting of the board of commis- 
sioners of Floyd county at New Albany, rights of way were granted 
over roads of that county to the Louisville, New Albany, French 
Lick & West Baden Traction Company and to the Louisville & North- 
ern Railway and Lighting Company, the intention of those com- 
panies being to build electric lines to Paoli, French Lick Springs 
and West Kaden. 


COLUMBUS, OHIO—Two petitions with 146 signers have been 
presented the county commissioners by citizens of Worthington and 
Clintonville, asking that the franchise of the Columbus, Delaware 
& Marion Traction Company be revoked unless it establishes a half- 
hour schedule between the former city and Columbus. The peti- 
tioners assert that under the terms of the franchise cars must be 
operated every half hour. 


ST. LOUIS, MO.—R. D. Smith, president of the McKinley system 
of interurban railroads, says arrangements have been completed 
whereby the McKinley system, which operates in ten counties of 
Illinois and has 400 miles of trackage, will enter St. Louis within 
sixty days. The cars will enter the city by ferryboats from Illinois. 
Terminal facilities will be constructed on property of the McKinley 
system on the river front. 


BOONVILLE, IND.—The Evansville & Cannelton Electric Rail- 
way Company has been organized to build a traction line connecting 
Evansville and Cannelton, both on the Ohio river. The officers of 
the new company are as follows: president, F. W. Cook; vice- 
president, W. H. McCurdy; secretary and treasurer, Marcus Sontag; 
directors, F. W. Cook, W. H. McCurdy, George A. Cunningham, 
Marcus Sontag, Gus Mubhlhausen, C. C. Tennis and C. H. Battin. 


BLOOMSBURG, PA.—Arrangements are being completed for the 
sale by the Delaware, Lackawanna & Western Railroad of the tow- 
path recently acquired from the Pennsylvania Canal Company be- 
tween Catawissa and Northumberland. It is understood that the 
purchaser is to be the Danville & Sunbury Electric Railway, which 
has acquired the privilege of extending its tracks between North- 
umberland and Danville. It is expected that the towpath will be 
used for the further extension from Northumberland to Catawissa. 


VALDOSTA, GA.—Charles J. Peeler, president of the Georgia 
Land and Industrial Company, of Milltown, Ga., announces that his 
company has purchased the water power of the famous Banks mills 
at Milltown, and will begin soon the exploitation of the same. The 
company will develop the power for electrical purposes, furnishing 
lights for the town and power for manufacturers. By far the most 
important feature of the enterprise will be the building of an 
interurban trolley line from Milltown to Valdosta, which it is an- 
nounced will be commenced in a short while. 


WILMINGTON, DEL.—A trolley line from Wilmington to Chesa- 
peake Haven, a resort in Cecil county, Maryland, on the Chesapeake 
bay, is proposed. The resort will be established midway between the 
Elk and Sassafras rivers, the trip by trolley from this city occupying 
one hour and twenty minutes. The Delaware Interurban Railway 
Company has a charter to build a road from Wilmington to Elkton 
and Chesapeake City, which is expected to be soon in operation. 
It is probable this line will be extended to Chesapeake Haven. The 
Chesapeake Land Improvement Company will establish the resort. 


AUGUSTA, ME.—The board of railroad commissioners has ap- 
proved the articles of the Rumford Falls & Bethel Street Railway 
Company, which is to be formed for the purpose of constructing 
and operating a street railroad in and through Mexico, Rumford, 
Hanover, Newry and Bethel, the same to be operated by electricity 
or compressed air. The length of the line will be thirty miles. The 
amount of capital stock is $120,000 and the subscribers to the 
capital stock are: Elliott W. Howe, Everett K. Day, Orville J. Gonya, 
William H. Raye and Dennis J. McCoy, of Rumford. The commis- 
sioners also approved the articles of association of the Augusta, 
Oakland & Waterville Street Railway Company. The proposed road 
will begin at Oakland, skirt each side of Messalonskee Pond to the 
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highway of West Sidney. Then it practically will follow the high- 
way to the Bond Brook road in this city, except that it will make 
one small detour. The distance will be eighteen miles. The directors 
of the proposed road are Amos F. Gerald and Edwin J. Lawrence, 
of Fairfield; A. B. Page, of Shawmut, and Cyrus W. Davis, of Water- 
ville. 


PROVIDENCE, R. I.—The Norwich-Westerly road has been 
opened, the first car coming to Westerly from Norwich with Rail- 
road Commissioner Seymour; President E. E. Kernon, of the Con- 
struction Company; Electrical Engineer J. N. Long, of the Westing- 
house Electric and Manufacturing Company; Treasurer R. W. 
Perkins; President H. H. Gallup and Secretary C. D. Noyes. The 
trip was made in an hour and a half, which is twice the time ar- 
ranged for the regular schedule. The cars will come to Westerly 
only as far as the West street bridge, which yet remains to be built. 
The orders for the iron work for the bridge have been in some time, 
but on account of the big demand for bridge structures some delay 
is being met with. 


SPRINGFIELD, OHIO.—At a meeting of the Springfield Street 
Railway Company stockholders, W. H. Stackhouse was elected a 
director to succeed I. Ward Frey, who has moved to Joplin, Mo. 
Outside of this change the same board was elected that was in 
control of the company last year. Those elected are as follows: 
Oscar T. Martin, W. F. Foos, Charles L. Bauer, John H. Miller, H. J. 
Crowley and C, L. S. Tingley, the last two being from Philadelphia. 
The officers elected are: president, Oscar T. Martin; vice-president, 
H. J. Crowley; secretary and treasurer, C. L. S. Tingeley; general 
manager, John H. Miller. The report submitted by Mr. Miller was 
most pleasing, showing that the business of the company had in- 
creased greatly the past year. 


TELEPHONE AND TELEGRAPH. 


UTICA, N. Y.—The Bell Telephone Company has erected a new 
line from Lee Center to Rome. 


FLORENCE, S. C.—The Southern Bell Telephone Company has 
begun the work of rebuilding the local telephone system. 


ANAHEIM, CAL.—The Home Telephone Company has received 
five carloads of poles for its local system, and work will sooh be 
commenced. 


SAN FRANCISCO, CAL.—It is reported that a complete reorgani- 
zation of the Pacific States Telephone and Telegraph Company will 
take place in the near future. 


MOSHEIM, TENN.—The Mosheim & Little Chucky Telephone 
Company has been incorporated by L. B. Harrison, J. M. Hendry, 
C. F. Hartman, J. M. Cobble and A. J. Johnson. 


COHOCTON, N. Y.—E. W. Sutfin, for many years lessee and 
manager of the local office of the Bell Telephone Company, has given 
up his lease and the business has reverted to the Bell system. 


DAVENPORT, WASH.—At the meeting of the city council the 
matter of a franchise for a new telephone system in town was up 
for consideration, and it was decided not to grant another franchise. 


BRIDGEPORT, W. VA.—The Belmont and National Telephone 
companies are laying a cable across the river at Bellaire that will 
improve the Belmont service from Bridgeport to Wheeling and from 
Martins Ferry to Wheeling. 


DOLGEVILLE, N. Y.—The work of the Bell telephone in estab- 
lishing its system in this village has been started. The exchange is 
already in such condition that the only work necessary there will 
be the installation of the mechanical appliances. 


BURLINGTON, VT.—The board of aldermen of the city of Rut- 
land has granted to the Home Telephone Company, of Albany, a 
franchise to locate and operate a plant in Rutland. It is the con- 
cern’s first franchise in Vermont, but it proposes to try to get 
franchises in other cities at once. An office building will be erected 
in Rutland. 


GAINESVILLE, GA.—The Southern Bell Telephone Company is 
preparing to extend its line from this point to Athens. The line will 
be a double circuit, one circuit being used by the public and the 
other exclusively by the Gainesville Midland Road. The circuit to 
be used by the railroad will give a combination telephone and tele- 
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graph service with telegraph offices at Gainesville, Belmont, Jeffer- 
son and Athens. The right of way of the Gainesville Midland road 
will be used on which to construct the line. 


WEBSTER, N. Y.—The Bell Telephone Company has completed 
twenty-five miles of new construction and is adding seventy-five 
new subscribers to its list. A new switchboard has also been installed, 
and many other improvements made. A year ago Webster had 
only a little over two hundred subscribers, to-day there are over 
five hundred. 


LAUREL, MISS.—The Cumberland Telephone and Telegraph 
Company has announced its intention to extend the line south to 
Richton, a distance of twenty-five miles, and north to Bay Springs, 
about the same distance. At Bay Springs, the line will connect 
with a local line, which will give the people of Laurel direct com- 
munication with Lake Como, Newton, and points north. 


TRENTON, N. J.—Plans are being prepared for a handsome new 
building for the headquarters of the Trenton district of the Bell 
Telephone Company. The details of the building are not known at 
this time, but the plans will be completed in time to permit starting 
the work early next spring. The new building will occupy the site 
of the present office on East State street, together with the lot 
adjoining. . 


NEW HAVEN, CT.—It is expected that within a short time the 
directors of the Southern New England Telephone Company will 
announce a new issue of stock to the extent of $500,000. This will 
bring the capitalization of the company up to $5,000,000, an increase 
of $1,000,000 within a year. The money, it is stated, will be used for 
improving the service and making further extensions of the lines 
in the state. 


GUEYDAN, LA.—A meeting of farmers and business men was 
held at Fisher’s Hall recently, the object being to form an in- 
dependent telephone company. The following officers were elected: 
H. L. Gueydan, chairman; W. M. Cowan, secretary. It was decided 
to organize a $5,000 stock company, to be called the Farmers’ Mutual 
Telephone Company, Limited, for the purpose of building a line to 
Lake Arthur, Shell Beach and Klondike; another to Relief, about 
seven miles east of Gueydan; also a third line to a point five miles 
south of Gueydan. A large share of stock was subscribed. 


HORNELL, N. Y.—At a special session of the common council 
a franchise was granted the Bell Telephone Company, which permits 
it to construct a system of conduits fcr its wires throughout the 
city. The franchise, as originally presented has been so amended 
as to allow the Hornellsville company to occupy the same trenches 
as the Bell, and it is provided that in such case they shall jointly 
defray the cost of excavation, refilling and replacing the streets. 
It is also provided that either company shall give the other sixty 
days’ notice in case of a decision to build conduits, and that the 
company so notified shall, before the expiration of thirty days, give 
notification of its intention to occupy the conduits jointly. The 
franchise is for fifty years from January 1, 1907. 


PHILADELPHIA, PA.—On property recently purchased at the 
southeast corner of Broad and Spruce streets the Bell Telephone 
Company will erect a ten or twelve-story office building and ex- 
change, the estimated cost of which, including equipment, will be 
$1,500,000. The lot has frontages of ninety-five feet on Broad street 
and ninety feet on Spruce, and was purchased to relieve the strair 
on the exchanges at Seventeenth and Filbert streets and Eleventh and 
Filbert streets, and to provide for the expected heavy growth in 
telephone business. A new exchange at No. 1705 South Broad street, 
to be known as Dickinson office, will be completed early in the 
year and will take care of the business down-down. It can take care 
of 18,000 telephones. The Eleventh street office can handle 25,000, 
the Seventeenth street office 20,000, and the proposed new exchange at 
Broad and Spruce streets will have a capacity of 36.000. This will 
give the company practically 100,000 telephones between Eighth 
street and the Schuylkill south of Spring Garden street. A hand- 
some two-story central office building has been completed this 
month at Chestnut Hill, at which 12,000 telephones can be operated. 
Besides these buildings the company has built in the suburbs of 
Philadelphia within the last two years a number of buildings to pro- 
vide for future growth of the suburban telephone business on a most 
liberal scale and designed to give the best service. 
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ELECTRIC LIGHTING. 


ALBANY, N. Y.—The town board of Whitesboro has granted a 
franchise to the Hudson River Electric Power Company to distribute 
light, heat and power in the town. 


GRAND FORKS, N. D.—A permit has been issued for the con- 
struction of the Grand Forks Gas and Electric Company’s power- 
building. It places the value of the structure at $28,000. 


GREENFIELD, MASS.—The Massachusetts gas commissioners 
have authorized the Greenfield Electric Light and Power Company to 
issue $65,000 additional capital stock at par, the proceeds being tq 
take up floating debt incurred by additions. 


ELKTON, MD.—The county commissioners of Cecil county have 
granted a franchise to the Rising Sun Electric Light and Power 
Company to erect poles along the county roads. The new company 
which was recently formed proposes to light the town of Rising 
Sun by electricity. 


ORILLA, CANADA—The municipal electric plant of Orilla, is 
reported to be a success. The power is developed twenty miles distant 
at Ragged Rapids, and is sold to the factories at $16 per horse- 
power per annum, and two cents per week per 16-candle-power lamp 
for incandescent lights. 


NORFOLK, VA.—The Retail Merchants’ Association, of Ports- 
mouth, has agreed that in the event that its complaint of the in- 
efficient service of the present lighting plant is not attended to 
promptly it will immediately take measures to establish a neW 
lighting and power enterprise there. 


VICTORIA, B. C.—The Dawson Electric Light and Power Com- 
pany, recently sold under foreclosure of mortgage, has been taken 
over by N. A. Fuller, a Tanana and Dawson capitalist, and Dr. A. S. 
Grant, who are preparing to furnish power by a fifty-mile of trans- 
mission line from the Coal creek coal mines. 


MANHATTAN, KAN.—A committee from the Manhattan Com- 
mercial Club has been appointed to investigate the possibilities of 
damming the Blue river at Rocky Ford, four miles north of Man- 
hattan for the purpose of creating power to be utilized in operating 
an electric plant to furnish electric power in the city. 


COVINGTON, IND.—The Covington Electric Light and Water- 
works power-house was entirely destroyed by fire September 13. 
The loss is estimated at $20,000, with $5,000 insurance. A majority 
of the stock of the company was owned by ex-United States Treas- 
urer E. H. Nebeker and H. C. Yount, of this city. They will rebuild 
at once. 


SCRANTON, PA.—The Dunmore Electric Light Company has 
entered into a contract with the borough of Dunmore to furnish 
light to the borough for the next six years beginning October 1, ata 
cost of $72.50 a light. This is a reduction of $10 in the cost of each 
light annually, and will save the borough about $700 this year or 
about $7,000 during the life of the contract. 


HART, MICH.—A trust deed in the sum of $200,000 has been 
filed with the register of deeds to enable the Pere Marquette Light 
and Power Company to procure cash to complete its dam and power 
plant now in the course of construction on the Pere Marquette river 
in Mason county. The mortgage is filed to the American Trust and 
Savings bank and Frank H. Jones, of Chicago. 


EAST McKEESPORT, PA.—The United Electric Light Company, 
of Wilmerding, an independent company of the Turtle Creek valley, 
has closed a contract with the borough of East McKeesport for 
furnishing arc lights for the town at $60 per light per year. The 
contract is for five years. The price is the lowest in the county, with 
the exception of that granted Turtle Creek and East Pittsburg by the 
Rose Hill Electric Light Company, of Turtle Creek. 


SALT LAKE CITY, UTAH—An application has been filed by A. 
M. Hill, A. P. Hanson and L. H. Gray, all of Salt Lake, for a flow. 
of 110 cubic feet per second, to be diverted from the Blacksmith 
fork of Bear river, in Cache county. The diverting work will consist 
of a dam, headgate, and a pipe line. The diverting channel will be 
8,000 feet long and one and one-half feet in diameter, and the flow 
will run two water-wheels, size yet to be determined, and will give 
power to operate machinery for an electrical plant on Blacksmith 
fork. 
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SALT LAKE CITY, UTAH—Benjamin E. Rich, of Centerville, 
has plans to furnish light and power in Davis county, and has filed 
in the office of the state engineer an application for a water right 
that will enable him to carry out his plans. Mr. Rich wishes to 


_ divert four second-feet of water from Farmington creek, and convey 


it by means of a channel, 600 feet long to the point where the power 
plant will be erected. One twenty-four-inch wheel is to be used, 
operating under a head of 480 feet and producing a total of 180 horse- 
power, 


MANCHESTER, N. H.—At the annual meeting of the stockhold- 
ers of the Manchester Traction Heat and Power Company, the 
following directors were elected: William A. Tucker, S. Reed An- 
thony, W. M. Parker, P. L. Saltonstall, J. Brodie Smith, George H. 
Hood, R. G. Sullivan, Charles M. Floyd, Stillman F. Kelley, B. P. 
Larned, R. H. Hallowell and W. Parker Straw. W. Parker Straw 
succeeded to the vacancy caused by the death of Harry E. Parker. 
The directors elected Mr. Tucker president, Mr. Smith vice-presi- 
dent, and Mr. Anthony treasurer. 


SOUTHBRIDGE, MASS.—In connection with a plan of buying 
in heat and power plants in this section of the state the Boston 
Heat and Power Company has announced the purchase of the 
Southbridge Gas and Electric Light Company, of this town. The 
former company has already taken over several other companies. 
The plan is to increase and extend the lighting service in Southbridge, 
and to have all-night service. The small stockholders have been 
notified by the purchaser of the controlling interest, that they can 
dispose of their stock at $62.50 per share. The par value of the 
stock is $50. 


ONEIDA, N. Y.—The board of public works has entered into a 
contract with the Empire State Power Company for lighting the 
streets and public places of the city for a term of five years, the 
contract bearing date of January 1, 1907. The company is to give 
a bond of $10,000. Under the new contract the Empire State Power 
Company will light the city for $3,650 a year, furnishing about 
ninety lights to burn until 1 o’clock and forty lights to burn all 
night. Aside from the street lights about seventy-five free incan- 
descent lights are to be furnished for lighting the city offices, police 
and fire stations, etc. 


GOUVERNEUR, N. Y.—Under the terms of the contract made by 
the village in September, 1904, with the Oswegatchie Light and 
Power Company to furnish light for the streets of Gouverneur, an 
all-night service was to be provided after October, 1906. The com- 
pany now announces that it will be unable to do more than continue 
the present midnight service, claiming inability at this time to secure 
the equipment necessary to increase the efficiency of the plant at 
Hailesboro to the point where all-night service can be given. The 
request of the Oswegatchie people that the date for furnishing all- 
night service be extended one year has been granted by the board of 
village trustees. l 

DILLSBORO, N. C.—H. S. Harkins has sold to G. W. Reagan and 
associates a valuable water power on the Tuckaseegee river, near 
Dillsboro. The purchasers of the water power are Gastonia cotton 
mill men and it is said to be their intention to develop the water 


.power for the manufacture and distribution of electricity, and also 


to establish a large cotton mill to be operated by electricity. The 
water power that has been transferred by Mr. Harkins to Mr. Reagan 
and others is said to be one of the finest in this section of the state 
and easily developed. The site of the proposed power plant is 
scarcely fifteen miles from Bryson City and, if the development plans 
are carried out, Bryson City will be enabled to obtain electricity 
for light and power purposes. 


TRENTON, N. J.—There has been incorporated at the State 
House the Portland (Pa.) Power Company with a capital of $500,000. 
the object of which is believed to be to tap the Delaware river a 
short distance above Belvidere and divert the water for electrical 
purposes, carrying it through a canal about four miles to Foul Rift, 
at which point a power-house will be erected for trolley and electric 
light and power purposes. The charter of the new company gives the 
following facts: Registered office, Belvidere; agent in charge, 
William H. Morrow; capital stock, $500,000; incorporators, Henry 
D. McDonald, Lewis H. Nickolos, Jennie Killian, Jacob V. Carter 
and Dayton Brugler. The charter gives the corporation the right to 
erect dams, build power-houses, generate electricity for light and 
power, deal in electric power and ice. 
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INDUSTRIAL ITEMS. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a catalogue and price list of specialties covering every con- 
ceivable item necessary for general wiring. 


THE NORTHERN ELECTRIC AND MACHINE COMPANY, 
22 Brooklyn avenue, Brooklyn, N. Y., has opened an office in Buffalo, 
N. Y., with William R. Gibson in charge. 


THE REED ELECTRICAL CORDAGE COMPANY, Syracuse, 
N. Y., advises that it is about to increase its manufacturing facilities 
and to greatly enlarge its quantity of production of insulated wires. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has produced 
a very attractive September bulletin describing and illustrating 
“P.-K.” rosettes, baby knife switches, taplets and waterproof socket 
plugs. 


KENDRICK & DAVIS, Lebanon, N. H., manufacturers of high- 
grade battery motors and electrical novelties, have completed and 
moved into a large addition to their factory, nearly doubling their 
capacity. 


THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., reports a very brisk demand for its new rotary flush 
switch, which is carried in stock in Boston, New York and Chicago 
for immediate delivery. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis- 
tributing a new hanger bearing calendars for October, November 
and December, and the 300 words which have been recommended by 
the simplified spelling board. 


THE MOORE ELECTRICAL COMPANY, 52 Lawrence street, New- 
ark, N. J., has ready for distribution a new pamphlet describing 
several features of the Moore electric tube light. This pamphlet 
will be sent to any one interested upon request. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is dis- 
tributing a very attractive folder entitled “Have You Struck the 
Keynote?” This folder calls attention to a special line of porce- 
lain sign receptacles which this company is producing. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 


New York city, is distributing some new literature describing the > 


“J-M”. electric car heaters. The company will be pleased to send 
full information concerning various classes of car heaters upon ap- 
plication. 


THE AJAX LINE MATERIAL COMPANY, 12 and 14 South Jef- 
ferson street, Chicago, Ill., will be pleased to send its October bul- 
letin, showing some new outdoor lighting specialties, including pole 
tops, rainproof rope, galvanized chain, insulators, swivel pulleys, 
break arms, cleats and mast arms. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has prepared a neat pamphlet illustrating and making 
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brief references to its complete line of products. This is intended 
merely as a ready reference to the company’s material, and suggests 
in each case where additional information may be secured concerning 
the product described. 


KEOUGH BROTHERS & COMPANY, Boston, Mass., announce 
that on September 14 the firm was dissolved by mutual consent. All 
outstanding accounts and contracts have been assumed by Augustus 
Keough and James E. Keough, who will carry on the business of 
electrical contractors at 41 North street, Boston, under the firm 
name of Keough Electric Company. 


THE LOWELL INSULATED WIRE COMPANY, Lowell, Mass., 
is about ready to enlarge its present facilities and is searching for a 
site upon which to build a much larger works. The plant is under 
the management of R. Dunsford, and he estimates that a plant with 
a floor area of from 40,000 to 50,000 square feet will be necessary 
to meet the demands for the company’s product. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is sending 
to the trade a catalogue descriptive of condulets, and calling atten- 
tion to the fact that it is carrying a complete stock of all styles and 
sizes up to and including one inch. These condulets have been on 
the market for a comparatively short time, but have already made a 
place for themselves and are becoming popular among contractors 
and wiremen. 


THE STANDARD ELECTRIC LAMP COMPANY, of Newark, 
N. J., is now established at Van Buren and Ferry streets. The com- 
pany has recently been reorganized, F. B. Flinn being elected presi- 
dent. The other officers have not been fully chosen, but the names 
will be announced later. The company has a capacity for refilling 
5,000 lamps weekly at the present time. It is announced that this 
capacity will be enlarged, and that in the near future the company 
will enter into the manufacture of standard types of lamps. 


THE LOMBARD-REPLOGLE ENGINEERING COMPANY, 
Akron, Ohio, has ready for distribution a new bulletin describing and 
illustrating Lombard-Replogle water-wheel governors. Nathaniel 
Lombard and Mark A. Replogle have joined forces, and in addi- 
tion to their experience, the services of other practical engineers 
have been secured. The company is getting ready to occupy its 
new quarters in a commodious building in the centre of Akron, 
where it will have seven stories with over 100,000 square feet of 
floor space. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces the contract for a new twenty-two-inch by forty-two-inch 
Reynolds Reliance Corliss engine for direct-connection with a 300- 
kilowatt, direct-current generator for the Eastman Kodak Company, 
Rochester, N. Y. A contract has also been made with the Mauch 
Chunk Heat, Power and Electric Light Company, Mauch Chunk, 
Pa., for a twenty-inch by thirty-six-inch Reynolds Reliance Corliss 
engine of the belted type. This engine is to be installed for driving 
an electrical generating apparatus. 


Record of Electrical Patents. 


Week of September 25. 


831,530. TROLLEY-POLE CONTROLLER. James F. Boggs, Needles, 
Cal. Filed September 21, 1905. A pneumatic trolley-catcher. 
831,548. JOINT FOR ELECTRIC CONDUCTORS AND OTHER 


WIRES. Austin Fleeger, Chicora, Pa. Filed August 18, 1905. 
A sleeve with tapering ends containing angular gripping bodies. 


831,599. INDUCTIVE SYSTEM. Ralph C. Browne, Salem, Mass. 
Filed August 19, 1904. A therapeutic device making use of an 
intermittently charged and discharged condenser. 


831,609. ELECTRICAL MEASURING INSTRUMENT. Carl Hering, 
Philadelphia, Pa. Filed August 3, 1905. The current through 
two coils in unstable equilibrium reacts so as to limit its vari- 
ations. 


831,624. ELECTRIC RAILROAD. Jeremiah Murphy, Chicago, Il. 
Filed February 9, 1906. An inverted grooved third rail and 
supports. 


831,625. VENTILATED ARMATURE. James F. McElroy, Albany, 
N. Y., assignor to Consolidated Car Heating Company, Albany, 
N. Y. Filed April 18, 1905. Ventilating ducts are secured by 
means of punched spacing discs. 


831,628. SHADE-HOLDER COUPLING. Edwin F. Pierce, 
waukee, Wis. Filed October 18, 1905. 
A holder for incandescent lamp shades. 


831,634. ALARM-SYSTEM APPARATUS. Richard F. Spamer, 
Chicago, Ill., assignor to Consolidated Fire Alarm Company, 
New York, N. Y. Filed September 23, 1905. An electro-mag- 
netic device for setting off a distant alarm. 


Mil- 
Renewed June 11, 1906. 


831,685. VARIABLE-SPEED DEVICE. Grant B. Rossman, New 
York, N. Y. Filed September 29, 1903. A frictional device, the 
parts being held together magnetically. 


831,687. SELECTING AND SIGNALING SYSTEM. Robert J. 
Sheehy, New York, N. Y. Filed October 9, 1902. An electro- 
magnetic step-by-step mechanism enabling any one of a number 
of local circuits to be connected into the main circuit. 


831,724. METHOD OF FIXING INCANDESCENT LAMPS. Josef 
Levin, Munich, Germany. Filed November 16, 1905. A method 
of attaching a socket to the conduit. 


831,740. ARMATURE-WINDING MACHINE. Paul E. Oswald, Los 
Angeles, Cal. Filed October 23, 1905. The armature is rotated 
about an axis perpendicularly to the shaft, enabling the wire 
to be laid easily in the slots. 


831,776. RAIL BOND. Fred H. Daniels, Worcester, Mass. Filed 
June 8, 1903. A flat stranded conductor is looped through slots 
in the bond head. 


831,059. AUTOMATIC ELECTRIC SWITCH. 

831,779. MAGNETIC SOUND RECORD. Victor H. Emerson, New- 
ark, N. J., assignor to American Graphophone Company, Wash- 
ington, D. C. Filed January 14, 1904. Renewed March 2, 1906. 
The crumbling of a magnetic needle leaves a magnetic record 
on a non-magnetic surface. 


831,792. TROLLEY WHEEL. William Livingstone, New York, N. Y., 
assignor of three-eighths to himself and five-eighths to Empire 
State Engineering Company, New York, N. Y. Filed March 27, 
1905. A wheel formed of sheet metal with a seamless rim. 


831,815. CONNECTOR FOR ELECTRICAL CONDUCTORS. Paul 
F. Williams, Chicago, lll. Filed May 23, 1905. A pair of in- 
sulating members protecting the electrical coupling. 


$31,819. TELEPHONE SYSTEM. Francis G. Bell, London, Eng- 
land, assignor of one-half to Isidore Bernard Birnbaum, London, 
England. Filed October 9, 1905. A modified form of common 
battery system. 


831,821, ILLUMINATING DEVICE. Alfred W. Beuttell, London, 
England. Filed October 17, 1902. A reflector for double-ended 
incandescent lamps. . 


831,740. 


ARMATURE-WINDING MACHINE. 


831,830. RAIL BOND. 
27, 1905. 


831,843. PROCESS FOR THE ELECTROLYTIC PRODUCTION OF 
ZINC. Victor Engelhardt, Vienna, Austria-Hungry, assignor to 
Siemens & Halske Aktiengesellschaft, Berlin, Germany. Filed 
September 14, 1904. The current density in a sulphate solution 
is from twenty to fifty times as great at the anode as at the 
cathode, 


John P. Clark, Ypsilanti, Mich. 
The terminal is wrapped with wire cloth. 


Filed May 
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831,846. AUTOMATIC TELEPHONE SYSTEM. John Erickson, 
Chicago, Ill., assignor to Automatic Electric Company, Chicago, 
Ill. Filed December 30, 1904. Makes use of a selector switch 
controlled by a differential relay. 


831,847. ELECTROTHERMAL SWITCH. John Erickson, Chicago, 
Ill., assignor to Automatic Electric Company, Chicago, Ill. 
Filed December 31, 1904. Contact is made or broken by the 
expansion or contraction of a hard rubber rod. 


$31,685. VARIABLE-SPEED DEVICE. 

831,848. ADJUSTABLE HARMONIC RINGER FOR SELECTIVE 
SIGNALING SYSTEMS. John Erickson, Chicago, Ill., assignor 
to Automatic Electric Company, Chicago, Ill. Filed September 


18, 1905. Means are provided for adjusting the fulcrum of the 
‘clapper. 
831,855. TELEPHONE TRANSMITTER ARM. Harry J. Guttman, 


Chicago, Ill., assignor to Automatic Electric Company, Chicago, 
Ill. Filed November 25, 1905. A method of construction. 


831,875. INTERRUPTER FOR AUTOMATIC TELEPHONE OR 
OTHER SWITCHES. Alexander E. Keith, Chicago, Ill., assignor 
to Automatic Electric Company, Chicago, Ill. Filed February 
17, 1905. A device for automatically selecting an idle trunk. 


831,876. SWITCHING OR TELEPHONE SYSTEM. Alexander E. 
Keith, Chicago, Ill, assignor to Automatic Electric Company, 
Chicago, Ill. Filed March 9, 1905. A method of arranging the 
plurality of trunk lines and groups of terminals. 


831,889. TELEPHONE ATTACHMENT. William A. Patterson, 
Pittsburg, Pa. Filed October 20, 1905. The transmitter mouth- 
piece is closed with a perforated cover on which is a shutter. 


831,847. ELECTROTHERMAL SWITCH. 


$31,916. ELECTROSTATIC APPARATUS. Millard Woodsome, 
Boston, Mass., assignor by mesne assignments, to Huff Electro- 
static Separator Company. Filed August 2, 1904. Electrostatic 
ore separator. 


831,959. AUTOMATIC ELECTRIC SWITCH, PARTICULARLY FOR 
USE IN CHARGING ELECTRIC ACCUMULATORS. Henry 
Leitner, Woking; Richard N. Lucas, Byfleet, and Harry Hill, 
Woking, England; said Hill assignor to said Leitner and Lucas. 
Filed February 10, 1995. The switch is controlled by a com- 
pound-wound magnet. 


831,996. LAMP SUPPORT. Adolph Rydquist, 
Filed September 14, 1905. 
justable support. 


832,024. PROCESS FOR THE ELECTRODEPOSITION OF MET- 
ALS. Josef A. Nussbaum, Charlottenburg, Germany, assignor 
to Siemens & Halske Aktiengesellschaft, Berlin, Germany. Filed 
November 28, 1905. A colloidal diaphragm is formed over the 
surface to be coated. 


Rochester, N. Y. 
A three-armed frame holding an ad- 
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THE AMERICAN ELECTROCHEMICAL SOCIETY. 


The American Electrochemical Society held, during the 
present week, a short meeting in New York city. Heretofore 
semi-annual meetings have been held, but a large number of the 
members have been in favor of but one meeting, and the present 
plan has been adopted as a sort of compromise. As an experi- 
ment this can hardly be called a success, for the attendance was 
slight and the interest shown in the papers small. For some 
reason or other the interest in this society seems to be on the 
wane. The attendance at the meetings grows smaller, and except 
for the work of a few members, the papers presented have be- 
come less interesting to the greater number. Whatever may be the 
reason for this, the trouble should be found and remedied. 

The society started out a few years ago with a broad field be- 
fore it, and apparently with unbounded enthusiasm ; to-day it can 
not draw twoscore people to one of its meetings, even when held 
in New York city, and to those who intend attending it can not 
give definite information regarding the plans of the meeting 
and the papers to be read a week in advance. Conditions can not 
go on as they are at present. If the society wishes to carry out 
the purpose for which it was organized it would seem about 
time to bring about a general stirring-up. Nobody can be ex- 
pected to attend meetings unless papers of general interest can 
be looked for; and no one with the material for a good paper will 
care to read it before the society if he can not at least be sure of 
an interested audience. 


PHASE DISPLACEMENT IN ALTERNATING-CURRENT 
ELECTROLYSIS. 


When an alternating current is passed through an electro- 
lytic cell, several phenomena appear. The actual result accom- 
plished will depend upon several factors. If the construction of 
the cell be such that a direct current may cause electrolysis, a 
similar reaction will undoubtedly take place, due to the alter- 
nating current; but since this is periodically reversed, the 
action occurring at the two electrodes will also be reversed, and, 
neglecting other influences, there will be no resultant decompo- 
sition, for whatever of one electrode is dissolved during one 
half wave will be redeposited upon the electrode during the 
next half. This is undoubtedly mainly what takes place under 
the conditions generally met, but if an exceedingly low fre- 
quency were employed there might be sufficient time for the 
compound formed by the current to diffuse throughout the solu- 
tion, and not all the metal dissolved at one instant would im- 
mediately be replated. The result would be that the electrolyte 
would itself suffer decomposition to make good the deficiency 
due to the diffusion, and the electrodes would become corroded. 
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A similar result might be accomplished if a sufficiently violent 
circulatién of the electrolyte were caused to take place at the 
surface of the electrodes. Under normal conditions, however, 
but little or no corrosion takes place, provided, of course, there 
be no purely chemical action. But, under some conditions, 
disintegration may be brought about, which appears to be partly 
a mechanical action. This is noticeable principally in using 
carbon electrodes, and is due either to the effect of gases set 
free within the pores of the electrode or to a dissolving away 
of the binding material. Probably both actions occur. 

But although no resultant dissolving away of the electrodes 
may take place in an electrolytic cell, the electrolytic action 
does occur during every half wave, and this, of course, gives rise 
to those phenomena noticed in direct-current electrolysis. These, 
for convenience, may be grouped together under the term “polar- 
ization,” a term which has been so useful and so much discussed 
in the study of electrolysis. For the present purpose it is 
sufficient to consider this polarization as setting up a counter- 
electromotive force opposing the flow of current which gives rise 
to it. In addition, there are the electromotive forces due to each 
electrode, but these under normal conditions are equal and 
opposite. 

Another action, or, better, a rather different action, in 
alternating-current electrolysis is noticed when the products of 
the reaction are not soluble in the electrolyte. A notable in- 
stance of this kind is that met with when using aluminum as an 
electrode. The current may pass freely from the solution into 
the aluminum, but a passage in the opposite direction causes 
an oxidation of the electrode which acts as an insulating coating 
This effect is 


entirely different from the one mentioned above, although the 


and in this way opposes the flow of current. 
results of the two are, in a way, similar. It is this insulating 
effect that has been made use of in the so-called electrolytic 
In the latter case both 
electrodes are made of aluminum and both become coated with 


rectifiers and electrolytic condensers. 
the insulating layer. No new phenomena are involved in this 
device, and it may be considered as a leaky or somewhat defective 
condenser of large capacity—defective because the insulating 
coating is liable to break down, necessitating reforming, though 
imperfections of this kind do not destroy the condenser, as would 
They 
have large capacity because of the extremely thin dielectric. 


be the case with an ordinary electrostatic condenser. 


They have the disadvantage that a loss of energy takes place, 
heating the device. The arrangement is nevertheless a true 
condenser and causes a displacement of current in advance of 
the applied electromotive force. 

But a similar displacement of current may be caused by a 
true electrolytic cell—that is to say, a cell in which electrolytic 
action takes place normally, due to direct current. The polar- 
ization which takes place during one half cycle opposes the flow 
of current, and it will reverse this current as soon as the voltage 
of the applied electromotive force is less than that of polariza- 
tion. If, then, the applied electromotive force be but slightly 


greater than that of polarization, the current will be reversed 
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almost immediately after the electromotive force has reached its 
maximum value, and, as a consequence, there will be a phase 
displacement of current nearly ninety degrees in advance of the 
This is the result obtained with a 


true condenser, though in one case the opposing electromotive 


applied electromotive force. 


force is due to a chemical change, and in the other case to an 
electrical charge. Practically, the former has no value for con- 
structing a condenser, since the capacity would be relatively 
small and the efficiency would be low. Heating will take place 
due to the passage of the current through the electrolyte, and 
in some cascs due also to chemical action which would be set 
up as a secondary result of the electrolytic decomposition caused 
by the current. 

But although this effect is not of value for constructing con- 
densers it may become a disadvantage. Probably the most usual 
method of constructing a non-inductive resistance of large cur- 
rent-carrying capacity is to make use of an electrolytic cell, it 
being assumed that there is no inductance or capacity in such a 
device. But, as has been shown, there is a capacity action in such 
arrangements which, under certain conditions, would vitiate the 
test. 
values of the electromotive force of polarization and the fall of 
Usually the 


latter is by far the greater; in fact, when testing electrical 


The importance of this factor depends upon the relative 
potential through the cell due to ohmic resistance. 


machinery the condenser effect is not only negligible, but 
probably could not be detected, so that the assumption that the 
resistance is non-inductive is justified. This has been demon- 
strated by recent experiments conducted by Herr Karl Wallin, 
of the Stockholm Technical High School, who took oscillograph 
records of the current and electromotive force at the terminals 
of an electrolytic resistance. These show that the current and 
pressure were in phase. It should be noted, however, that in 
these experiments, when the voltage was low, the current was 
also small, so that polarization was necessarily slight; and that 
when large currents were employed the voltages were also high, 
so that the fall of potential due to ohmic resistance made up 
practically the whole difference of potential between the elec- 
trodes. If, however, a high resistance had been obtained by 
connecting a number of such cells in series, so as to build up a 
high counter-electromotive force, phase displacement would un- 
doubtedly have been found; in fact, when such effects are 
sought there is no difficulty in observing them. Oscillograph 
curves have been published from time to time, showing large 
phase differences between the currents and applied voltages 
of electrolytic cells. 

Although, in engineering work, the effect of this counter- 
electromotive force may be neglected, it is possible that in other 
fields it may cause trouble. It is customary to measure the 
resistance of solutions by means of alternating currents, and in 
such cases, unless precautions be taken, Ohm’s law can not be 
applied directly to the readings of current and voltage. If 
ihe ohmic resistance be small, or the polarization great, such an 


assumption might give rise to considerable error. 


October 13, 1906 


A SUCCESSFUL USE OF ELECTRIC, ROCK DRILLS. 

In the issue of the ELECTRICAL Review for September 1 
attention was called to an article which discussed rather briefly 
the relative merits of the electric and compressed-air rock drill, 
the conclusion being reached that the former type has not been at 
all successful, due to a lack of ruggedness, which is the saving 
virtue of the compressed-air drill, as the latter type of drill has 
little else to be said in its favor. As these conclusions were 
reached after what seemed to be a rather limited experience 
with the electric drills, the opinion was expressed that it was 
Situa- 
tions, no doubt, exist in which the advantages of the less rugged 


hardly fair to the latter to condemn them altogether. 
electric drill are greater than its disadvantages. It was pointed 
out that there are several types of electric drill, one type being 
mentioned in which the efficiency of the electric system is com- 
bined with the ruggedness of the compressed-air mechanism. 

The issue of the Engineering and Mining Journal for Sep- 
tember 22 contains a reply to the previous article appearing 
in that journal. In this reply Mr. Charles A. Chase gives, 
somewhat in detail, his experiences with several electric drills 
of the combination type. The results obtained with these as 
compared with those of air drills at the same point were 
decidedly in favor of the former. 

The company with which Mr. Chase is associated had had 
some unfavorable experience with the simple electric drills, and 
had discarded them, replacing them with compressed-air drills 
In 1904 several 
compressed-air-electric drills were installed, and, after very 
thorough tests, were adopted. 
competition with the simple compressed-air drills, the former 


supplied from a motor-driven air-compressor. 
It was found that, working in 


worked considerably faster; and after two years of service 
they are still in excellent condition. The electric machine 
drilled from fifty to sixty feet of hole in eight to nine hours, 
leaving time for the holes to be loaded and shot; while the air 
drills were merely capable of drilling the same length of hole in 
the same time. But the advantage of the electric drill which is 
most marked is its great power economy as compared with the 
other. This is the strong feature of this type of machine, and in 
the case here under consideration, the difference is very marked. 
It was found that the power consumption for one electric drill 
was only five horse-power, while the motor input at the com- 
pressor of the air drill was fifty horse-power; and, as the com- 
pany purchases its power, the saving effected by the use of the 
electric drill is a very considerable item. Mr. Chase states that 
he is not an advocate either of electric power or air power, since 
each has its advantages; but, to his mind, there is a place for 
electric drills in many mines, and his company has certainly 
found one drill that fits this place. 

These conclusions are entirely in accord with the opinions 
expressed in the ELrcrricaL Review. There can be no doubt 
that, in some places, the ruggedness of the air drill is a feature 
of the greatest value; but the low efficiency of this device makes 
it incumbent upon mining engineers to investigate the merits 
of more efficient machines and to adopt the latter when this 
gain more than offsets a greater liability to breakdowns. 
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THE AMERICAN STREET AND INTERURBAN 
RAILWAY ASSOCIATION. 

The American Street and Interurban Railway Association, 
which meets in Columbus, Ohio, during the week beginning 
In addi- 
tion to the reading and discussion of papers, the work of the 
Certain of the 
committees which are to report at this meeting have been 


October 15, has a good deal of important work to do. 
association’s committees is not less valuable. 
engaged on matters of interest not only to the members of the 


This 
applies particularly to the standardization committees, which 


association, but to the public and to other industries. 


are endeavoring to bring about certain standard practices in 
construction work, such as car-building and track work. These 
committees have been gathering a large amount of data dealing 
with the present practice, a considerable part of which, no doubt, 
will be in shape for consideration. It will remain, however, 
for the association to take such steps as may seem advisable in 
completing the work of these committees, and in this it should 
not lose sight of both sides of the question. Standardization 
is very desirable, so long as it does not bring about cures which 
It is possible to go too far in these 
It is very well to have a set of general specifications 


are worse than the ills. 
matters. 
which will guide builders and engineers and thus prevent what 
On the other 
hand, it is not wise to attempt to bind down the experienced 
engineer and to force him to use a method when he knows it 
will not, in the end, be the best. There seems to be a tendency 


would frequently result in freak construction. 


for a standardization committee to recommend rather rigid 
rules, as recent experience has shown. After having made an 
elaborate study of current practice it decides upon what, to it, 
scems to be best, and wishes this to be adopted; yet, in nearly 
all cases, the work of such a committee should be suggestive, 
rather than compulsory, particularly when engineering prin- 
ciples are involved. It should point out what seems to be the 
Upon the other hand, 


there are certain features in practice involving no elements 


plan best suited for average conditions. 


of particular importance, such as the height of car steps and 
other minor details, but which, to the public, are frequently of 
much concern. In such matters definite action can very properly 
be taken and a standard strongly insisted upon. As part of the 
work of the association’s standardization committees deals with 
such details, it is to be hoped that the work of these committees 
will be given careful consideration, and, if possible, some definite 
action taken. 

This convention, which follows a year of working under the 
new system of organization, will undoubtedly be one of the 
most successful which the affiliated associations have ever held. 
Present indications are that the attendance will be large. Reser- 
vations on the special trains leaving New York are numerous 
and the representation of eastern interests will be strong. 

The exhibit, this year, promises to be full of interest. Ample 
space is available for complete demonstrations of apparatus, both 
large and small. The list of exhibitors is extensive, and as each 
has a pride of membership in the organization the high standard 
set at Philadelphia last year well be maintained if not excelled. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW, F. I. C. 


V—THE SOURCES OF NATURAL WATER 
= SUPPLY AND THE PHYSICAL AND CHEM- 
- ICAL CHARACTERISTICS OF THE SAME. 


The water supply is only second in im- 
portance: to that of fuel for the efficient 
working of steam boilers, and an adequate 
supply of pure water is an essential con- 
dition of cheap steam-generation. 

' The dissolved impurities, present in 
varying amounts in all natural waters, 
separate as sludge or as a scale inside the 
boiler, and the greater the amount of these 
impurities, the more often will cleaning 
and scaling of the boiler be necessary. 
` The water intended for use in boilers 
for steam-raising purposes can not, there- 
fore, be too free from impurity, and the 
generally held opinion that rain-water or 
condenser water is too pure is fallacious. 
The corrosive action observed with rain- 
water is due, not to its purity, but to the 
impurities present in the form of dissolved 
gases. On heating the water these dis- 
solved gases (oxygen and carbon dioxide) 
escape, and the pitting and corrosion found 
round the feed-water supply-pipe of 
boilers fed with rain-water is due to the 
chemical activity of these gases at the 
moment of their liberation. The best 
method of expelling these gases before the 
water enters the boiler will be dealt with 
in Article VII. 

Jn addition to the gaseous impurities 
found in natural water, there are present 
varying amounts of dissolved salts, and 
in some cases suspended impurities. The 
carbonates and sulphates of lime and mag- 
nesia are the most common dissolved 
salts, but chlorides and nitrates are also 
found in some waters. The waters that 
are free from suspended impurities and 
appear the most clear and sparkling to the 
eye are not as a rule the most suitable for 
use in steam boilers. Chemical examina- 
tion is always necessary before we can 
be certain that it will be safe or advisable 
to use a particular water for steam-raising 
purposes, without some preliminary treat- 
ment for removal of its impurities. 

The source from which the water is 
drawn has much influence uvon the char- 
acter and amount of its impurity. Below, 
the general characteristics and composi- 
tion of rain, river and well waters are 
given so far as these have any bearing 
upon the use of such waters for steam- 
raising purposes. 

Rain-W ater—This is the purest natural 
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water, for it contains only the impurities 
taken up by the water during its passage 
from the clouds to the earth, namely oxy- 
gen, carbon dioxide, sulphur dioxide, soot 
and dust. In countrv districts rain-water 
is often entirely free from the three last- 
named impurities, and contains only 
comparatively small amounts of oxygen 
and carbonic acid gas. To obtain an ade- 
quate supply of such water for boiler-feed 
purposes, however, involves the creation 


of large reservoirs fed by large catchment. 


areas, and in most cascs this is not possible 
for the ordinary works or factory, owing 
to the capital exnenditure involved. Rain- 
water collected in towns or upon the out- 
skirts of industrial districts is, on the 
other hand, so contaminated with sul- 
phurous acid, soot, dust and other im- 
purities that filtration and chemical treat- 
ment are necessary before such water can 
be safely used in steam boilers. For this 
reason rain-water is not often employed 
for feed-water supply except in those 
special cases where these two objections 
lose much of their force and weight. It 
is quite possible, however, that rain-water 
might be used much more extensively than 
at present is the case for steam-raising pur- 
poses, and that some thought and ingenu- 
ity expended by engineers in arranging 
catchment areas and storage reservoirs 
would be well repaid in the greater free- 
dom of the boilers from scale and cor- 
rosion due to the purity of the feed-water 
used. An average rain-water will contain 
less than two parts of dissolved or sus- 
pended matter per 100,000 of water. 
Surface and River Waters—Rain-water, 
after it has traveled any distance over the 
surface of the ground, either in country 
or town districts, becomes further con- 
taminated with suspended and dissolved 
matter, and therefore less suitable for use 
in boilers without some purification treat- 
ment. Here again the appearance of the 
water may be wholly deceptive, and chem- 
ical examination will alone reveal the na- 
ture and amount of the impurities present. 
In mountainous districts the amount of 
impurity taken up from the soil is small, 
and the surface water collected in the 
catchment area of Lake Vyrnwy, in North 
Wales, or in the catchment area of Thirl- 
mere, in the lake district, for supply of the 
cities of Liverpool and Manchester, re- 
spectively, is remarkably pure and free 
from dissolved salts. As one comes down 
to lower levels and approaches the neigh- 
borhood of towns, the amount of dissolved 
and suspended matter in the surface water 
increases considerably. The following 
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tests of the Liverpool water supply are 
interesting in this respect: 


Parts per 100,000 of Water. 
Vyrnwy—Total solids in 

solution. ....... es... 4.46 Hardness.. 1.70 
Rivington—Total solids 

in solution........-... 10.36 Hardness.. 3.90 


Vyrnwy is a mountainous district in 
North Wales, while Rivington is the old 
catchment area near Bolton. The influ- 
ence of the neighborhood of towns upon 
the purity of the supply is shown by the 
increase of dissolved matter from 4.46 tc 
10.36 parts per 100,000. © 

When the catchment area is formed bv 
peaty land a large amount of organic 
matter finds its way into the water, due 
to the gradual decay of the plant life 
which forms the peat. In such cases the 
surface water will be colored brown, and 
may contain large amounts of organic 
acids. Surface waters coming from peat 
or moor-lands, even when colorless, should 
therefore always be examined by a com- 
petent chemist before use in steam boilers, 
for these organic acids are not detected 
by the ordinary reagent, litmus. 

Surface waters collected in chalky dis- 
tricts may contain large amounts of lime 
in solution, either as carbonate or sul- 
phate. In some cases the dissolved impu- 
rities present in such surface waters may 
exceed in amount those found in well 
waters. The impurities present in sur- 
face waters, in fact, vary greatly in dif- 
ferent districts, and the geological forma- 
tion of the surrounding country has much 
influence upon the nature and amount of 
the impurities. As a general rule, surface 
waters collected in country districts are 
purer than river or well waters; and such 
waters may often be used in boilers with- 
out any preliminary purification. 

River water, on the other hand, is usu- 
ally contaminated with the drainage and 
refuse of the villages and towns situated 
along its banks, and the water, except 
when taken from near the river’s source, 
is more impure than the surface drainage 
water which flows into it. The dissolved 
salts may in some exceptional cases be 
less, but the suspended impurities and or- 
ganic matter are nearly always greater 
in amount. . 

As the river grows in width and vol- 
ume, the impurities as a rule increase in 
even greater ratio, and attain a maximum 
at the point where the river meets the 
tidal waters of the sea. Here sodium and 
magnesium chloride are added to the list 
of dissolved salts present in the water. 
It is, therefore, dangerous to use water 
from tidal rivers within five miles of their 
mouth for steam-raising purposes, without 
daily sampling and testing for detection 
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of these impurities. Chlorides are, in fact, 
most dangerous salts to have present inside 
a steam boiler. 

Spring and Well Waters—The water 
that has passed through any considerable 
thickness of the earth’s crust is as a gen- 
eral rule highly charged with dissolved 
gases and salts. The greater the depth 
from which the water flows, or is pumped, 
the larger will. be the amount of these 
impurities. Carbonate of lime with the 
corresponding salt of magnesia is in- 
soluble in pure water, but the presence of 
carbonic acid in the water renders these 
salts soluble. This acid is formed in the 
water by the carbon dioxide dissolved in 
its percolation through the upper soil and 
subsoil of the earth’s crust. Sulphate of 
lime, on the other hand, is slightly soluble 
in pure water; and 1,000 grammes of 
water can dissolve 2.72 grammes of cal- 
cium-sulphate. Carbonates and sulphates 
of lime and magnesia exist in large masses 
in the earth’s crust. The nature and 
amount of the dissolved impurities present 
in well and spring waters therefore varies 
in different districts, and water drawn 
from 300 feet below the surface in some 
districts will be much purer than water 
from a similar depth in other districts. 
Since the percolation through the soil re- 
moves all suspended impurities and 
charges the water with dissolved gases, 
well and spring waters are generally clear 
and sparkling. Owing to the amount of 
gaseous and solid impurities they contain 
these waters are, however, most unsuitable 
for boiler-feed purposes and they should 
never be employed if an alternative supply 
is available. When the local conditions 
are such that well or spring water must 
be used, a treatment by chemicals for re- 
moval of the greater portion of the im- 
purities is essential to the economical 
working of the boiler plant. 

All waters, from whatever source, con- 
taining over fifteen parts of solid matter 
per 100,000 should, in fact, be submitted 
to chemical and mechanical purification 
treatment; and as far as possible the 
boiler should be fed with the purest water 
which can be obtained in this way. The 
formation of scale inside boilers leads to 
so many evils and so diminishes the effi- 
ciency and life of the boiler that in most 
cases the capital outlay upon and cost of 
working a softening plant is a wise ex- 
penditure of money. and is repaid by the 
savings in fuel and repairs. 

The salts found in solution in natural 
waters may, in fact, be divided into two 
classes—scale-forming and non-scale- 
forming. To the first-named class belong 
calcium carbonate, magnesium carbonate, 
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calcium sulphate and magnesium hydrate. 
To the second class belong the following 
salts: calcium nitrate; magnesium sul- 
phate, nitrate and chloride; sodium sul- 
phate, nitrate and chloride. The carbon- 
ates of lime and magnesia produce what 
is known as “temporary hardness,” since 
it can be removed by boiling; while the 
sulphates and hydrates of lime and mag- 
nesia produce what is known as “perma- 
nent hardness.” It is important to note 
that the accumulation of the non-scale- 
forming salts in a boiler produces evils 
nearly as great as those caused by scale. 
Chlorides decompose at temperatures 
which may be attained in the boiler and 
produce free chlorine, a most corrosive 
gas. The sulphates and nitrates, on the 
other hand, when presen as concentrated 


Fia. 22.—ELEVATION OF WATER SAMPLING 
APPARATUS. 


solutions, attack the brass and gun-metal 
fittings of the boiler, and cause mucn 
trouble from leakage. When using fced- 
water containing considerable amounts of 
these non-scale-forming salts, it is there- 
fore necessary to blow off the boiler at 
frequent intervals. This, of course, means 
loss of heat and diminution of its work- 
ing efficiency. For these reasons, in 
nearly every large works, it will be found 
that economy is promoted by the use of 
a purer water, or by the ercction of a 
water-softening plant. 
SAMPLING BOILER FEED-WATER. 


The sampling of water does not present 
such difficulties as the sampling of fuel, 
but some thought and care must be ex- 
pended upon the matter if fair and rep- 
resentative samples are to be obtained. 
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The water in large tanks or reservoirs 
can be adequately sampled by stopping 
the flow: of water from the inlet pipe, 
using a wooden plunger to mix the water, 
and after waiting ten minutes, withdraw- 
ing one or more samples of the water in 
Winchester quart glass bottles provided 
with well-fitting glass stoppers. These 
bottles are rinsed out twice with the water 
to be sampled, and are then held until 
filled in a vertical position, with the 
mouth one inch below the surface of the 
water in the reservoir or tank. In large 
reservoirs it is advisable to take samples 
from more than one position, filling an 
aliquot portion of the bottle from each 
selected point, and a boat is requisite in 
these cases for the work of sampling. 

If the supply of natural water is known 
to be quite constant in character and com- 
position, the sample may be taken either 
at the inlet or exit pipe of the tank or 
reservoir; but in most cases it is ad- 
visable at the same time to sample the 
whole body of water as described above, 
and to compare the test results. © 
- The sampling of water as it flows from 
the reservoir or tanks to the boilers can 
also be carried out by automatic apparatus, 
and below a description is given of an ap- 
paratus which is in use at Joseph Cros- 
field & Sons’ Soap Works, Warrington, 
for this purpose. 

Fig. 22 is a sectional elevation of a por- 
tion of this sampling apparatus. A is an 
iron tank, twenty-four inches in diameter 
by thirty-six inches in height, provided 
with a runoff tap at the bottom. Above 
this tank a three-quarter-inch wrought- 
iron pipe branches from the main supply 
pipe to the boilers, and delivers the water 
into the tank A, by the one-half-inch 
diameter down flow-pipe marked B, and 
cock C. This cock is opened and closed 
by the lever D, formed of solid iron rod, 
and sufficiently heavy to fall into the posi- 
tion shown by the dotted line, when the 
support at the point E is withdrawn. F is 
a wooden float, eight inches in diameter 
and one and one-half inches in thickness, 
which ordinarily rests on the support H. 
and by means of an elbow lever and 
pivoted joint at G, provides a support for 
the cock lever at E. When the tank is 
quite filled with water, the float F rises 
off its support, the lever D is released at 
E and drops into the position of the dotted 
lines, thus automatically closing the cock 
C, and cutting off the supply of water to 
the tank A. 

By arranging that the pressure of water 
in the three-quarter-inch pipe is not too 
creat, and by providing a series of these 
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tanks, each with its float and cock, it is 
possible to collect any number of samples 
of water, each representing the flow from 
the softening apparatus, or to the boilers 
for an equal period of time. 

The supply-pipe must be bent as shown 
in Fig. 22 between each successive tank, 
in order to make these fill in rotation, and 
by aid of a cock on the three-quarter-inch 
pipe where it joins the main to the boilers, 
the flow of water can be regulated so that 
each of the tanks requires any predeter- 
mined period of time for filling. A series 
of twelve tanks may thus be made ‘to 
contain samples of twelve or twenty-four 
hours’ work, and from these twelve tanks 
either a general sample may be prepared 
by putting twelve equal portions into a 
Winchester quart bottle and vigorously 
shaking; or any particular one may be 
sampled and tested as desired. 

This apparatus is of especial use in 
checking the work of softening apparatus 
of the automatic and continuous type, 
since, for the reasons given in the next 
article, one can never be certain that the 
amount of softening chemicals is correct 
unless regular and systematic sampling 
and testing are carried out. 

The sampling of. water from springs 
and artesian wells demands a different 
method of sampling, for here it is im- 
portant that the water should lose none 
of its dissolved gases before testing. In 
this case, therefore, the Winchester quart 
glass bottle is filled directly from the 
spring or well, with as little delay as 
possible. Care must be taken also to 
select a bottle with a particularly closc- 
fitting stopper, which should be tied down 
after the sample is taken. Samples of well 
and spring water should not be exposed to 
sunlight and should not be violently 
shaken before testing, since either of these 
influences may influence considerably the 
amount of gaseous matter retained in solu- 
tion in the water. 


Subway System for Chicago. 


It has been announced that the Chicago 
Union Traction and the Chicago City 
Railway companies have agreed to do 
away with down-town surface lines. The 
initial cost to be paid by the companies 
ig approximately $5,000,000, the Union 
Traction Company paying $3,000,000, 
and the City Railway Company $2,000,- 
000. The route of the tunnel has not 
been fixed, but will be decided by the 
engineers and representatives of the city. 
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Decision in Storage-Battery 
Litigation. 

On October 1, 1906, Judge Hazel, sit- 
ting in the United States Circuit Court 
for the Southern District of New York, 
issued a decision in the suit brought by 
the Electric Storage Battery Company, 
Philadelphia, Pa:, against the Gonld Stor- 
age Battery Company, New York city, al- 
leging infringement of the patent to 
Mailloux, No. 430.868, June 24, 1890, in 
favor of the Gould company. The alleged 
infringement was the system regularly 
employed by the Gould Storage Battery 
Company, in which a battery booster has 
its field automatically regulated by a 
counter machine whose electromotive force 
is, in turn, regulated by the current fluc- 
tuations of the main generator or gen- 
erators. A Gould installation in the 
power plant of the Lexington & Boston 
Street Railway Company, Lexington, 
Mass., was the particular plant upon which 
testimony was taken. 

The complainant claimed infringement 
on claims two and six. The Mailloux 
patent described the regulation of the 
booster by the fluctuations of the working 
circuit, and showed the field winding of 
the booster in the working circuit, so that 
it would be subjected to all the fluctua- 
tions on the trolley line. Judge Hazel 
held that a prior system described by Lane 
Fox in an early patent contained the ele- 
ments of the system, except only the par- 
ticular location of the regulating coil. 

The court held that the regulation of 
the defendant’s counter machine by a field 
winding in the circuit of the generator 
involves a different principle, and pro- 
duces a different kind of regulation and 
distinct results. 

The court sums up as follows: “My 
conclusion is that the claims can not be 
given a scope to embrace a booster auto- 
matically regulated by a coil in the gen- 
erator circuit, when such regulation oc- 
curs by the conditions of such a circuit. 
It follows that the defendant’s system can 
not be included in the scope of the claims 
in suit, and its means of regulation do not 
correspond to those of the complainant. 
nor do they produce the same result.” 
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Manhattan Transit 
Company Sold. 

The Manhattan Transit Company has 
heen sold by Joseph H. Hoadley to John 
C. Sheehan, of New York city. The 
Manhattan Transit Company has a state 
franchise under whieh it has claimed a 
monopoly of the passenger traffic, other 
than on street railway cars and the Fifth 
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avenue omnibus line, on the streets of the 
city of New York. It claims equal rights 
with the Fifth avenue ’bus line on Fifth 
avenue, and exclusive rights other than on 
street railway cars, on all the streets of all 
the cities of New York state. In addi- 
tion, the company owns fifty-one per cent 
of the stock of the New York & Brooklyn 
Railway Company, which claims a fran- 
chise to construct a subway from the Post- 
office in Manhattan to any point in the 
borough of Brooklyn. 

It is also announced that Mr. Sheehan 
has secured control of the Long Acre 
Light and Power Company. This com- 
pany was organized about a year ago by a 
number of theatrical men for the purpose 
of furnishing themselves with electric 
light. Following the transfer of the com- 
pany to Mr. Sheehan, William H. Lam- 
brecht, a Cleveland banker, was made 
chairman of the board. 

The Long Acre Light and Power Com- 
pany claims a franchise permitting it to 
distribute electricity for lighting purposes. 
It is announced that the company pro- 
poses to enter the electric lighting field 
at once and to exercise all its rights under 
its charter. 
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San Francisco’s Progress 
Toward Recovery. 

A bulletin recently issued by the Cali- 
fornia Promotion Committce gives some 
remarkable figures indicating the progress 
of San Francisco, Cal., toward recovery 
from the effects of the recent fire and 
earthquake. Reports from all railroads 
entering California show that traffic has 
increased enormously, both on colonist 
and tourist tickets. All parts of Cali- 
fornia are feeling this infusion of new 
settlers. Labor supply is still inadequate 
to meet the demand, both in city and 
country districts. ‘There is great need of 
ordinary laborers in San Francisco, and 
the demand for skilled artisans in build- 
ing trades is constantly increasing. 

Estimates based on computations of 
military authorities place the present 
population of San Francisco at 370,000. 
The enrollment in the school buildings is 
placed at 29,803. It is estimated that 


with proper facilities there would be at 
least 15,000 more school children ready 
to take up instruction. 

Of $208,000,000 insurance on property 
in San Francisco destroved bv fire, $150,- 
000,000 has been paid policy-holders. 

During September there were 1,050 
building permits issued, with a value of 
$5,902,000. There were 316 building 
contracts recorded, having a value of $3,- 
252.090, The bank clearings were $198,- 
712.503.4%. The bank clearings for Sep- 
tember, 1905, were $168,329,716.22. 
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Electric Railway Engineering Preliminaries—Part II. 


IGH-SPEED Interurban Electric 
H Railways — The primary factor 
which usually governs the engineer- 
ing preliminaries of an interurban, inter- 
city electric railway is its ability to com- 
pete with steam roads already covering 
the same territory. The success of such a 
proposition therefore depends upon offer- 
ing a frequent, high-speed service. 

Using the curves for city traffic, Fig. 5, 
Part I, to determine the most suitable 
service for an interurban proposition, 
would lead to erroneous results. There 
are two population values to be considered 
in an interurban proposition, the popu- 
ulation of the towns through which the 
railway passes and the population of the 
rural districts surrounding the rail- 
way under projection. Considering the 
former population, only about one-third 
are passengers; whereas with the latter, 
rural districts, the amount of traffic is 
very small. As an illustration, statistics 
secured by the Muncie, Hartford & Fort 
Wayne Railway Company show that 82.7 
per cent of its passenger traffic comes from 
towns in intercity traffic, whereas but 
17.3 per cent of the traffic is supplied by 
rural districts, 

Assuming a high-speed service a neces- 
sity, other limiting factors enter into con- 
sideration, such as large energy consump- 
tion at high speeds for cars of few units. 
This tends to eliminate single-car opera- 
tion. In the experiments performed upon 
the Buffalo and Lockport line of the In- 
ternational Railway Company in March, 
1900, the fact was discovered that with 
trains of one or two units operating at 
maximum speeds of seventy-five miles 
per hour, the watt-hour consumption per 
ton-mile was 137, compared with seventy- 
five watt-hours per ton-mile for a train 
of several units. 

Another factor must be considered, 
namely, that the maintenance of high 
speeds calls for very low grades, a maxi- 
Tum of about three per cent, and for the 
A sharp curves and in fact all 
not desirable ee ee 
sufficient = Pi motorman can not see 
If the ee ra ead to prevent accidents. 
this aim 1$ equipped with block signals 

culty disappears. 

DETERMINATION OF MOTOR CAPACITY. 
eae methods are in common use for 
nE the motor capacity required 
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for a given service. These may be desig- 
nated as 
1—The rule-of-thumb method; 
2—Armstrong’s method ; 
3-——Storer’s method; 
4:—Hutchinson’s method. 

The Rule-of-Thumb Method — This 
method consists in having at hand data 
in tabulated form upon all of the prin- 
cipal railway installations throughout the 
country. The problem under consideration 
is compared with this table and from the 
table is selected an installation of some- 
what similar nature. The motor capacity 
of this installation is then noted and con- 
sidered with reference to the problem at 
hand. Care is taken in such cases to 
select a system in which the profile and 
contour of the road are somewhat similar 


this kind may be arranged both alphabet- 
ically and according to total horse-power 
of motor per car installed. Table 1 illus- 
trates in brief form the latter method. 
Referring to this table, it may be noted 
that the motor capacity per unit ranges 
from one single forty-horse-power motor 
to four 550-horse-power motors, or a total 
of 2,200 horse-power. The maximum 
speeds range from about sixteen miles per 
hour to seventy miles per hour. As case 
14 in Table 1 includes locomotive service 
a truer comparison of horse-power would 
be with case 13. The number of motor 
units varies from one to four, depending 
upon the amount of traction desired. 
Where the traffic conditions are severe a 
four-motor equipment is often preferable. 

Referring to Table 1 and to the original 


TABLE I. 


CAR MOTOR EQUIPMENTS USED BY VARIOUS RAILWAY COMPANIES. 


(Estimated.) 
H.-P. 
. of |Rating| Total | Lengthof | Width of 
Company. Ss of $ H.-P. Car, Car. Maximum| Maximum 
Motors. S ” in City 
M. P. H. -~ Limits, 
Case 
1 Atlantic City............... 1 40 BO a E E ET 16 8 
2 Austin, Texas.............. 2 25 50 '30 ft. 7 in.!7 ft. 9 in 16 10 
3 Atlantic City............... 2 40 OF) Sneek’ ile ana 16 8 
4 Chicego & Indiunapolis..... 2 55 110 41 ft. (8ft. 4in 20 12 | 
5 Conneaut & Erie............ 4 35 140 4l ft. meee 20 10 
6 Easton, Pa... ocea. 4 | 40 | 160 40 ft. 1in.8ft.4in.| 2 w 4 
7 Warren & Jamestown....... 4 50 200 (52 ft. 14in.| 9 ft. 50) e ) 
8 North Shore R. R., Cal..... 2 125 250 56 ft. 4in.| ...... 60 he 
9 Chicago & Milwaukee....... 4 65 260 46 ft. 9 in| ...... 40 20 
10 Indianapolis & Northwestern.| 4 75 300 69 ft. 8 ft. Sin 42 s$ 
1t Los Angeles-Pacitic R. R....| 4 80 320 55 ft. | aaa 60 at 
12 Interborough Rapid Transit, Pa ie 
i eee ree x UD, eee ate Ue deca goes High-speed| Interur 
18 Schenectady Railroad. N. Y.' 4 € 500 Sl ft. (8 ft. 9in, 0 ia ce 
14 N. Y.C.& H. R.R. 4 550 | 2,200 Locomo tives 60 


to the problem at hand, and also to note 
that the total weight of the equipment, 
including passenger load, and the schedule 


speed compare favorably. 


The rule-of-thumb method is based up- 
on the assumption that a motor capacity 
which has proved adequate in one service 
will serve equally well in another serv- 
ice which is almost similar. This as- 
sumption is justifiable and in fact is fol- 
lowed almost unconsciously by many en- 
gineers, The data for such a table may 
be readily obtained by reference to the 
technica] journals for past years in which 
descriptions may be found, giving data, 
upon almost every installation of note. 
In addition may be found descriptions of 
new rolling stock, representing improved 
methods, installed on old systems. Data of 


| 
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problem worked out in Part I, in which 
a car has a length of sixteen feet, a total 
weight including passengers of 14,860 
pounds, and operating at a schedule speed 
of 8.5 miles per hour, it is obvious that 
two twenty-five-horse-power motors would 
be ample. The service, in other words, 
would correspond to that of Austin, Tex., 
providing the contour and profile were 
about the same. 

Owing to the lack of available data 
the foregoing method does not meet with 
success, when applied to an original prob- 
lem of widely different nature, such as a 
trunk-line problem. Applying this method 
to such a problem would be expensive and 
would probably result in improper design, 
as the heating of a motor under these con- 
ditions is entirely different from an inter- 
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urban problem. One fortunate factor 
which the practical engineer has at his 
disposal in solving such problems is the 
immense engineering resources of the 
larger manufacturing companies which are 
always placed willingly at his disposal. 
Armstrongs Method—In a paper pre- 
sented by A. H. Armstrong at the twen- 
fieth annual conventon of the American 
Institute of Electrical Engineers at Niag- 
ara Falls, N. Y., June 30, 1903, was 
given a set of curves, Figs. 1, 2 and 3, 
from which could be determined the re- 
quired motor capacity for a given service. 
These curves were plotted for | 
A. Trains of twenty cars or more; 
B. Trains of two cars; 
C. Single cars. | 
These curves are based upon a service 
rating which shows the relation between 
the commercial rated horse-power of a 
motor and the weight of car in tons it can 
propel at any speed without heating more 
than sixty-five degrees above the tempera- 
ture of the air. The curves are plotted for 
a level track, gross acceleration of 120 
pounds per ton; braking, 120 pounds per 
ton; duration of stops, fifteen seconds; 
coasting, ten seconds. To use the curves 
apply the following example: 
Example—Given a forty-ton single car 
moving at thirty miles an hour, to deter- 
mine the required motor capacity for a 
four-motor equipment. Refer to curve 
sheet C, Fig. 3, for single cars. The tons 
per motor would be ten. Referring to the 
curve sheet, note the intersection of the 
thirty-mile-per-hour curve with the ordi- 
nate ten tons per motor. Referring this 
point vertically to the lower scale on the 
abscissa mav be found the required rated 
commercial horse-power per motor, in this 
case fifty-two. If there is considerable lay- 
over at the ends of the lines, the motor of 
the next smaller size manufactured by 
standard companies may be emploved. 
Armstrong’s curves were based upon 
the friction curves plotted from the Davis 
formule. A more recent set of friction 
curves obtained by Armstrong is given in 
Figs. 4 and 5. They are based upon the 
formula, 
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have been plotted in terms of speed in 
miles per hour, and train resistance in 
pounds per ton, for a car weight of forty- 


five tons, and a cross-section of 110 square 


feet. The curves indicate values for trains 
of various numbers of cars. Fig. 5 rep- 
resents locomotive service. 

Storer’s Method of Determining Motor 
Capacity—This method serves in cases 
where a motor has been selected for a given 
service, and it is desirable to determine 
whether or not it has the proper capacity. 
Average speed time and power curves are 
drawn for this motor, and the effective 
current values determined. The average 
motor voltage over a whole cycle is also 
determined. The effective current value 
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value of the motor under similar condi- 
tions and its adaptibility for the service 
determined.? 

Hutchinson’s Method for the Determi- 
nation of Motor Capacity—This method 
affords a means of determining the energy, 
the power, and the losses for any schedule 
speed, over a course of any length, with 
any initial acceleration, tractive resistance 
or braking effort, and with any desired 
use of the “motor curve.” The paper? 
describing this method was presented be- 
fore the American Institute of Electrical 
Engineers in January, 1902. It will be 
found in the transactions, vol. xix, page 
129, and is one of the greatest classics on 
this subject. 
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Commercial H.P. Rating of Motor 
Fie. 1.—SERvVICE CAPACITY CURVES—TRAINS OF TWENTY CARS OR MORE. 


. and this voltage value are referred to the 


characteristic curves of the motor. As the 
average potential will be in the vicinity of 
400 or even 300 volts, the continuous 
capacity in amperes at these two potentials 
must be known. Usually a motor selected 


in this manner will have about twenty-five- 


per cent excess capacity due to the fact 
that the ventilation is much better when 
mounted under a car than when the motor 


0.0025 ., 
R= 4 40.07 V + 200 vea (14 4 (a) ) 


Where R= train resistance in pounds 
per ton, 
T = weight of train in tons, 
A = cross-section of car in 
square feet, 
V = speed in miles per hour, 
n = number of cars in train. 
Referring to Figs. 4 and 5, the curves 
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is mounted on a stand. This excess is 
on the safe side, and is particularly ad- 
vantageous to the motor when operated 
hy an incompetent motorman. Where 
greater accuracy is desired with this meth- 
od, the original I?R losses of the motor 
and its core loss at a particular voltage 
are found, and the total loss calculated. 
This value is compared with the heating 


Discussion of Schedules—The initial 
rate of acceleration deserves great atten- 
tion when selecting a motor equipment for 
a local service. There has been a tendency 
of late to use high initial rates of accel- 
eration with a view to lowering the watt- 
hour consumption per ton-mile for a given 
schedule. The results have not been alto- 
gether satisfactory except where the motors 
were designed with low core losses, as was 
the case with some of the recent installa- 
tions like that of the Interborough Rapid 
Transit Company’s of New York. A rate 
of acceleration of 1.5 miles per hour per 
second seems to be the most satisfactorv. 
This rate of acceleration is the standard 
for many railways throughout the country. 
Referring to Fig. 6, which is reproduced 
from Hutchinson’s paper, this point is at 


1 Street Railway Journa’, January 5, 1901. 


2See ELECTRICAL REVIEW. vol. xl, pages 137 and 165, 
February 1 and & 1902, 


October 13, 1906 


once obvious. For instance, with a through 
acceleration of 0.3 (through acceleration 
= average speed between stations divided 
by the running time between stations) 
the watt-hours per ton-mile are approxi- 
mately 115 for an initial rate of accelera- 
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the motor is overloaded, the armature coils 
will burn out, causing delay and expense. 
Consequently, there should be a reasonable 
proportion of coasting. Unfortunately de- 
lays are caused at stations by loading and 
unloading of passengers, with the result 


19 20 


Fig. 2.—SERVICE CAPACITY CURVES—TRAINS OF Two Cars. 


tion of one. Where the initial rate of ac- 
celeration is 1.5 the watt-hours per ton- 
mile become ninety-eight and, where it 
is two, the watt-hours are approximately 
ninety-two. When it is considered that 
the motor equipment is directly propor- 
tional to the rate of acceleration, or in 
other words the current used while accel- 
erating, taking the one-hour rating as a 
basis, it is obvious that it would be advis- 
able to consider a difference in watt-hour 
consumption of 115 compared with ninety- 
eight. On the other hand it would be 
hardly justifiable to consider a difference 
between ninety-two and ninety-eight. The 
increased motor capacity in the latter case 


Tons per Motor 


that the motorman eliminates the coasting, 
obtains a higher through acceleration, 
consumes more energy than ordinarily, and 
overheats the motors. As brought out by 
Mr. Hutchinson, a motor can dissipate 
about one-quarter of its rated losses con- 
tinuously, on the assumption that the losses 
are about twelve per cent. Consequently, 
in order to produce an equilibrium of 
temperature, a motor should not develop 
twelve per cent of its rating in heat for 
more than twenty-five per cent of the 
time. On long grades there is a tendency 
for a motor to overheat. 

Graphic Time-Table—Having deter- 
mined, as indicated in Part I, the number 
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Fig. 3.—SERVICE CAPACITY CURVE8—SINGLE CARs. 


at two miles per hour per second would 
hardly be economic. 

Another point. Throughout the con- 
sideration of an entire problem the fact 
must be borne in mind that the heating of 
a railway motor determines its capacity. If 


of miles of track, the frequency of traffic 
and the size, type and seating capacity of 
cars for a given service, the motor capac- 
ity may be determined as indicated, by one 
of the methods outlined above. The ques- 
tion of distribution of cars should next 
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be considered in order to calculate power- 
house capacity, size and distribution of 
substations. A proposed time-table is pre- 
pared such as will accommodate the possi- 
ble traffic most economically. A clear con- 
ception of the distribution of trains during 
a day may be formed by means of what is 
termed a graphic time-table. This table or 
chart is plotted in terms of station stops 
or distance and the time values represent- 
ing the various hours of a day. The loca- 
tion of each train during the day at the 
various time intervals is indicated on this 
chart. From such charts, many features 
are obvious, such as the passing of trains, 
location of turnouts on single-track roads, 
variation of speed of trains, changes in 
roadbed due to curves or grades, and many 
other features. 

Energy Curves, Load Diagrams—Grant- 
ing that all preliminary problems relating 
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Fia. 4.—TRAIN FRICTION CURVES - LOCOMOTIVE 
TRAIN. 


to schedule, size of cars, control and motor 
capacity have been considered, the next 
feature of importance is to calculate the 
amount of electrical energy required by 
the cars, and furthermore, to decide upon 
the most economical method of generating 
and distributing this energy. 

Starting with a single car or train unit, 
speed-time and energy curves should be 
plotted, for an entire day, representing 
complete service. From sets of these 
curves corresponding to various cars may 
be determined their average watt-hour 
consumption per ton-mile. This may be 
determined mathematically, as outlined in 
Hutchinson’s method of determining 
motor capacity for a level tangent track, 
but in actual practice the conditions are 
so varied that the former method is pre- 
ferred. 

Having determined the average watt- 
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hour consumption, some idea of the total 
required energy consumption per day may 
be gained. Knowing the car-mileage facili- 
tates this determination. Then the load- 
factor of the proposed service is determined 
and the desired installed capacity be- 
comes apparent. 
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CAR TRAINS. 


In order to determine the load-factor, 
it is necessary to plot graphically on a 
chart the energy consumption of each 
train or single car for a single typical day, 
the abscisse for this chart being time 
and the ordinate kilowatts. The kilowatt 
values are obtained from the energy curves 
plotted in connection with the speed-time 
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curves previously mentioned. The energy 
values may be taken at as frequent inter- 
vals as the character of the service neces- 
sitates. For instance, with trunk-lne serv- 
ice the power is on for a much longer 
period of time than with interurban serv- 
ice and consequently the time intervals 
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may be reasonably long. With trolley 
service the period in which the power is 
on is quite short. When the train energy 


values for an entire day’s service have 


been plotted on this chart the values 
should be summed up and a curve termed 
the load diagram will be the result. Some- 
times it is interesting to pass curves 
through the points representing the energy 
consumption of the individual trains. 
From the load diagram the average load 
value may be quickly determined by means 
of a planimeter, and with the average and 
the maximum values, the load factor is 
at once determined. This method was 
used on a large scale by Bion J. Arnold 
when making a preliminary report upon 
the proposed electrification of the New 
York Central & Hudson River Railroad. 
In the problem treated by Arnold the pur- 
pose was to substitute electricity for steam. 
Dynamometer tests were made upon steam 
locomotives in use and the results com- 
pared with proposed electric service. This 


problem was discussed by Mr. Arnold in 


a paper! presented before the American 
Institute of Electrical Engineers on June 
19, 1902, in which may be found load 
diagrams of the New York Central & 
Hudson River Railroad problem. 
Location of Power-House—It is im- 
possible to give any general solution for 
the location of a power-house of a railway 
proposition, except that it should be 
located as near the load centre of the sys- 
tem as possible. When treating such prob- 
lems it is customary to consider several 
sites near the load centre with reference 
to elements such as cost of real estate, use 
of river water for cooling condensers, 
transportation of coal, ashes, ete., insur- 
ance, and proximity of resident sections. 
The method of generation and distribu- 


tion to be used depends upon the distance 
over which the system extends. 

Location of Substations—The location 
of substations for a railway proposition 
is usually determined by certain fixed cen- 
tres of load which develop with almost 
every proposition. As an example, assume 
that there is under consideration an ele- 
vated railway consisting of several 
branches. If the traffic is heavy it often 
becomes desirable in such cases to locate 
substations near the junctions of the two 
structures, and to use the elevated struc- 
ture for the return circuit. This results 
in great economy of copper, for, if a 
twelve per cent loss in the feeders is allow- 
able, nine per cent of this can be in the 
positive feeders, and three per cent in the 
negative feeders. It is found in practice 
that the carrving capacity of an elevated 
structure. when well bonded. is very great. 
Where tunnels sheathed in metal are used. 


'See Evectricat. Review. vol. xli. page 104. July W. 
12. 
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it is usual to employ the sheathing of the 
tunnel for the negative circuit. 

Where the traffic on a road is light and 
the system is not complicated, Kelvin’s 
law may be used to advantage in the loca- 
tion of substations, as shown by C. W. 
Ricker in a paper! presented before the 
American Institute of Electrical Engi- 
neers, December 15, 1905. 

Conclusion—From the foregoing dis- 
cussion of the engineering preliminaries 
of an electric railway, it is obvious that 
considerable engineering ability is re- 
quired to engineer a new proposition. 
With railway work the conditions are so 
varied in different localities that the only 
thing which can be svstematized is the 
method of treatment. This has been the 
purpose of the writer. In doing this in a 
limited space it has been necessary to omit 
many small working details, and simply 
to refer to prominent engineering papers 
bearing on the subject rather than to ab- 
stract them. 
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September Telephone Gain 
in New York Breaks 
all Records. 


During the month of September, the 
New York Telephone Company and the 
New York & New Jersey Telephone Com- 


pany secured a net gain in New York city 
of 7,584 new telephones, which is over 
1,000 more telephones than were ever 
gained in this territory in any previous 
month. New residence telephones to the 
number of 3,500 were secured, which in- 
dicates the extent to which the telephone 
is being used in the home life of the city. 

Ten years ago, in 1896, the gain for the 
entire year was less than half the number 
of telephones gained during this one 
month of 1906. The total gain in New 
York city for 1905, which was about 50,- 
000 telephones, will be exceeded this year 
about at least 10,000. 

The latest statistics and estimates ob- 
tainable show that. in all probability the 
gain in telephones in New York city dur- 
ing the current year will exceed the tele- 
phone gain for all Great Britain. 

New York is already the best telephoned 
city in the world. not only as regards the 
number of telephones, but also in the 
matter of efficient service. As the tele- 
phone companies point out, the fact that 
every telephone added to the system in- 
creases the value of the service to each 
user has become an important factor in 
this growth. 

Realizing that by’ subscribing to tele- - 
phone service they can reach not only 
all points in the city or suburbs, but 
practically everv city and town of import- 
ance in the United States, business men 
have come to regard the telephone as a 
necessity. Thev find that the use of it 
saves them time. travel and money. It 
would be difficult indeed to estimate the 
value to New York city of the efficient 
telephone service with which it is now 
supplied. 
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American Electrochemical 
Society. 

The tenth general meeting of the 
American Electrochemical Society was 
held in New York city, October 8 and 9. 

The first meeting for the discussion of 
papers was held at Havemeyer Hall, Co- 
lumbia University, at 10 a. M., October S. 
The society was welcomed to Columbia 
University by Professor C. F. Chandler, 
who expressed the pleasure of the uni- 
versity in having one of the youngest 
scientific associations accept its hospital- 
ity. He pointed out the great field open 
to the society, and showed what revolu- 
tionary changes have already been made 
in chemical processes by making use of 
electrolytic reactions. He thought that 
the aid which chemistry would derive 
from electrical methods would be far 
greater in the future than it has been in 
the past. On behalf of the society, Presi- 
dent Hering thanked Professor Chandler, 
and through him the university, for its 
courtesy and good wishes. 

A paper entitled “Formula for the 
Helmholtz Concentration Cell,” submitted 
by. Professor Henry S. Carhart, was read 
by Dr. W. D. Bancroft. The paper starts 
with the well-known Helmholtz equation, 
and shows that when applied to a con- 
centration cell the expression for the elec- 
tromotive force reduces to E = T dT, 
which shows the relation between the 
Helmholtz and the Nernst equations, and 
indicates that the latter may be derived 
entirely from thermoelectric data. The 
values obtained by calculation, using this 
formula, give results of the same order as 
those observed. | 

The paper was discussed by Carl Her- 
ing and Dr. Bancroft, the former asking 
whether the equation, as proposed, was in 
agreement with the second law of thermo- 
dynamics, and the latter calling attention 
to the fact that the relation deduced had 
been pointed out in 1899. 

A paper entitled “Visible Migration of 
Particles between Electrodes,” was read 
by Carl Hering. This described the be- 
havior of minute particles of matter when 
in a fluid placed between two electrodes, 
when observed by means of a microscope. 
It was found that these particles re- 
sponded to the action of the current and 
traveled in one direction or the other. 
Occasionally particles of two kinds were 
found in one mixture, these moving in 
opposite directions. They seemed to exert 
a mutual repulsion, as they deviated from 
their paths in passing one another. No 
attempt to explain this was made, but it 
was thought that the phenomenon might 
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- account for irregularities occurring in 


electrolytic processes, particularly when 
oxidation occurs at the cathode or par- 
ticles of foreign matter are found to be 
contained in the deposited material. The 
speed of these particles was about one foot 
in four hours. 

Dr. Bancroft thought that the phenom- 
enon was merely a reversal of ordinary 
endosmose. In this case the diaphragm, 
being disintegrated, could move, as well 
as the liquid. As there are two kinds of 
diaphragms the particles of one would 
move in one direction and those of the 
other in the opposite direction. He did 
not think it explained oxidation at the 
cathode, but was the more inclined to at- 
tribute this to local chemical action. 

Mr. Hering did not agree with these 
comments, but thought that the disinte- 
grated diaphragm would always move 
with the liquid, and that no other expla- 
nation had been offered for finding inac- 
tive material, such as carbon, in a deposit 
of iron. 

C. A. Acker, of Niagara Falls, called 
attention to a recent patent issued in this 
country which claimed an electrolytic 
process in which foreign particles were 
introduced into the solution, which par- 
ticles all moved in one direction. This 
process, it was explained, contemplates 
the use of gelatine or some gum, and that 
the transferred particles collect upon the 
high points of the plated surface, and in 
this way, by introducing a resistance, as- 
sist in building up the lower parts. 

E. A. Sperry called attention to the 
process employed by Betts in refining lead, 
in which gelatine is used, and wished to 
know what difference there might be be- 
tween the two. 

Dr. Bancroft explained that Betts made 
use of gelatine because he found it effec- 
tive, while the patentee of the new proc- 
ess had found that gelatine, under the 


. action of the current, would move toward 


the cathode, and would therefore be ef- 
fective. 

A paper by J. W. Turrentine, entitled 
“Copper Cathodes in Nitric Acid,” was 
read by Dr. Bancroft. This described 
an investigation of the action taking place 
when copper cathodes are used in nitric 
acid. The action at the anode is the 
formation of copper nitrate; that at the 
cathode the reduction of nitric acid, nitric 
acid or ammonia being set free, according 
as copper is in the solution or not. 

A paper entitled “An Aluminum and 
Magnesium Cell,” presented by G. H. Cole 
and H. T. Barnes, was read by Dr. Ban- 
croft. The cell consists of a solution into 
which a magnesium and an aluminum 


983 


plate are introduced. There is a moment- 
ary flow of current from the aluminum to 
the magnesium, and then the cell reversés 
and current flows in the opposite direc- 
tion through the solution. When hydro- 
gen peroxide is introduced as an oxidizer, 
an electromotive force of 2.14 volts is ob- 
tained. 

Dr. M. Loeb thought the action of the 
cell might be explained by the effect of 
magnesium upon water, which it decom- 
poses. The hydrogen set free might then 
react with the hydrogen peroxide. No 
explanation, however, was given why this 
cell, if it were a hydrogen-oxygen cell, 
should develop such a high electromotive 
force. 

A paper by Francis R. Pyne, entitled 
“Melting Points of Some Cryolite-Alu- 
mina Mixtures,” was read in abstract by 
S. S. Sadtler. Mr. Sadtler also read a 
paper presented by P. B. Sadtler and 
W. H. Walker, entitled “Double Decom- 
position of Zinc Sulphate and Sodium 
Chloride,” and a paper by H. E. Patten, 
entitled “Some Factors Affecting the Dis- 
tribution Law,” this being a study of the 
absorption of liquids by polarized solids. 

The reading and discussion of papers 
was resumed on Tuesday morning at 10.30 
o'clock. It was opened by Dr. E. F. 
Roeber, who discussed the subject of tem- 
perature measurements, showing that tem- 
perature is merely a relative term and all 
methods of measuring are based upon the 
changes taking place in the substance as 
it is heated or cooled. Attention was 
called to the great progress made recently 
in the construction and use of pyrometers, 
and the necessity for international agree- 
ment in the use of fixed points for calibra- 
tion was dwelt upon. 

A paper entitled “A Thermoelectric 
Pyrometer for General Industrial Appli- 
cations” was read by F. F. Schuetz. This 
described the newest forms of Bristol 
pvrometer as developed for industrial use. 
The requisites for a practical pyrometer 
are that it must be accurate and capable 
of being handled by ordinary workmen. 
The Bristol pyrometer was described in 
the issue of the ELECTRICAL Review for 
May 12, 1906. It depends upon thermo- 
electric effects, and the couples are 
mounted in different ways for different 
purposes. The fire tips for these pyrom- 
eters intended for very high temperatures 
may be replaced, while the extension piece 
is permanent. The latter may be twenty 
feet in length or more. For indicating 
instruments Weston millivoltmeters are 
used, and for recording instruments the 
record is made on a smoked dial, the 
recording needle standing normally free 
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from the paper, but being brought in con- 
tact with it by vibrations set up in the 
paper itself. In this way friction is elim- 
inated and a continuous record secured. 
The pyrometer has been developed in vari- 
ous styles, for various purposes, and by 
making use of relays is adapted for auto- 
matically controlling oven temperatures. 
The resistance of the units varies from 
two to ten ohms, so that a fairly large 
actuating torque is secured. The indicat- 
ing instruments may be provided with 
two scales, one reading to 750 and the 
other to 2,000 degrees. With the com- 
bination pyrometers—that is, those suited 
for high temperatures—platinum-rhodi- 
um couples are employed, and these are 
so attached to the leading-in extension 
piece as to neutralize the effect of heating 
at that point. 

F. H. Whipple, of the Cambridge 
Scientific Instrument Company, described 
English practice in the development and 
use of pyrometers, referring particularly 
to those of the resistance type. He showed 
the construction of these by means of a 
number of lantern slides. Other types 
of pyrometer were described by those who 
took part in the discussion. 

Professor F. B. Crocker read a paper 
entitled “The Decker Primary Battery.” 
He reviewed the history of primary bat- 
teries, showing that no improvement in 
the type of cell has been made since 1842, 
with the exception of the Lalande cell, 
which is not a power cell, and the Bunsen. 
No advance in structural features has 
been made since 1850. He had discussed 
this matter before a meeting of the 
American Institute of Electrical Engi- 
neers in 1888. He believed the cell to 
be described to be the first real advance in 
the mechanical design of a primary bat- 
tery that has been made since 1842. This 
cell is of the zinc-carbon-sodium bichrom- 
ate type. The principal feature is the 
method of construction. Porous cups are 
formed by burning together two halves 
of porcelain of considerable thickness, 
ribbed on the inside for strength, and 
then grinding down the outside so as to 
leave a thickness of shell comparable to 
paper. These- cups are mounted perma- 
nently in hard-rubber vessels, and graph- 
ite plates are placed on the sides, also 
mounted permanently, great precautions 
being taken to prevent any corrosion of 
the electrodes. The zine plates are intro- 
duced into the porcelain cups, the con- 
nection being such as to avoid corrosion 
here. All connections, excepting those of 
the zine, are made permanently, and are 
brought through the sides of the rubber 
jar. Three or more of these jars are 
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united together and vulcanized so as to 
form one solid piece. The lower part of 
each cup is provided with an opening into 
which a hard-rubber tube leads, the joint 
being made acid-tight. This tube leads 
down into a conduit which is provided in 
the base of the cell, and which connects 


with a similar conduit to the next cell. 
This provides for circulation of the elec- 
trolyte, and although it allows slight local 
action to take place, this is not serious. 
The cells are charged by replacing the 
old zincs by new, drawing off the old solu- 
tion through epenings provided at the bot- 
tom and introducing fresh. A battery 
made up of three cells, each weighing 
when filled seventeen pounds, the 
total baitery, therefore, weighing fifty- 
one pounds, gives an output of 160 
ampere-hours at a discharge rate of thirty 
amperes, the average voltage being 1.7. 
This corresponds to about one horse- 
power. The zincs will last for three 
charges of electrolyte. As the solution 
makes up about half the weight of the 
entire cell, by providing two reservoirs, 
each containing two charges of solution, 
the output of the cell is increased three 
by simply doubling the total weight. It 
has been figured out that power may be 
obtained from this cell for thirty-five 
cents per horse-power-hour. While, on 
ita face, this could not be compared with 
electrical energy supplied from a dynamo, 
or even from a storage battery, all things 
considered, such as convenience, the 
quickness with which the cells may be re- 
charged and the value of the waste 
product which may possibly be regener- 
ated, there would seem to be a field for 
such sources of electrical energy. This 
applies particularly to vehicles, for train 
lighting and for launches. As an indica- 
tion that the cost of power would not be 
fatal, it was pointed out that the cost of 
energy from a Lalande battery is about 
$5.30 per horse-power-hour, a figure 
which is not prohibitive for certain pur- 
poses. The internal resistance of the bat- 
tery is 0.013 ohm per cell. The leakage 
current is about one-twentieth ampere for 
a thirty-volt battery. These batteries 
have been undergoing tests for the past 
two years, particularly on an electric 
vehicle, and have withstood successfully 
very severe work. The voltage remains 
nearly constant until the end of the dis- 
charge is approached. The leakage cur- 
rent corresponds to a “zinc efficiency” of 
eighty-five per cent, and this does not 
seem to be affected by lower rates of dis- 
charge. 

The social features of the meeting were 
rather informal. On Monday afternoon a 
lecture by Dr. Charles Baskerville, on 
“The Use of Ultra-Violet Light in the 
Laboratory and in Practice,” was given 
at the College of the City of New York. 
In the evening an informal dinner was 
held at Liederkranz Hall, and during the 
afternoons various points of interest were 


visited. The hotel headquarters was at 
the Prince George Hotel, while the 
Chemists’ Club and Liederkranz Hall 


were thrown open to all the members. 
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HOW ELECTRICITY WAS SERVED TO 
CONSUMERS AND STREET CAR 
LINES BY THE SAN FRANCISCO 
GAS AND ELECTRIC COMPANY 
AFTER THE FIRE.: 


BY L. E. REYNOLDS. 


In order to get a clear idea of how 
San Francisco was supplied with light 
and power to consumers and street car 
lines after the fire of April 18, 19 and 
20, it will first be necessary to go over the 
normal condition of its distributing sys- 
tem as if existed previous to this time. It 
is as follows: 

The down-town section was furnished 
by a complete Edison system of three-wire, 
220-volt, direct-current tube for lights 
and power. This was composed of about 
130,000 feet of main on standard Edison 
tube and 95,000 feet of Edison tube 
feeders. The mains were placed on either 
side of the street so that services were 
tapped off direct to the building. These 
mains terminated in fused junction boxes 
at street intersection. The feeders extended 
fan-like from the station to various junc- 
tion boxes, and -did not directly supply 
any consumers. There was also a com- 
plete system of alternating-current mains 
of 220-volt, two-phase, four-wire, supplied 
by subway transformers, which in turn 
were connected to 2,200-volt feeders. The 
alternating-current mains were installed © 
by the Independent Electric Light and 
Power Company, and are. usually parallel 
with the Edison system. This system con- 
tains approximately 160,000 feet of con- 
duit, ranging from four to sixteen ducts. 
There are also 1,050 manholes, which con- 
tain junction boxes, fuse boxes, and sub- 
way transformers. Within this conduit 
system there are installed 102,500 feet of 
11,000-volt, three-conductor, three-phase 
cable, and 10,000 feet of 4,500-volt, three- 
conductor, three-phase cable; 75,000 feet 
of 2,200-volt, four-conductor, two-phase 
cable; 130,000 feet. of 220-volt, two-phase, 
four-conductor cable; 240,000 feet of mis- 
cellaneous cable, supplying service, special 
installation, direct-current cables in con- 
duit system, etc. Outside the fire limits 
the distribution is carried on poles in the 
usual manner, having installed approxi- 
mately 10,000 poles and 1,500 miles of 
wire. 

The steam plant known as Station A 
is Jocated at Twenty-third and Georgia 
streets, and contains about 30,000 horse- 
power of steam plant capacity. This plant 
is also connected by two lines to the 
Martin power-house, which is a gas-engine 

1 Paper read at. the fourteenth annual convention of 


the Pacific Coast Gas Association, San Francisco, 
September. - 
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generating station, having approximately 
16,000 horse-power capacity. Two lines 
extend south from the Martin power-house 
and connect with the water-power system 
of the California Gas and Electric Cor- 
poration. The capacity of the lines be- 
tween the Martin power-house and Station 
A is 12,000 horse-power. The larger por- 
tion of this energy was transmitted 
directly to the central substation on Jessie 
street between Third and Fourth streets, 
having a capacity of 3,800 kilowatts in 
motor-generator sets, 2,000 horse-power 
in steam engines, and 1,500 kilowatts in 
storage batteries, 3,000 horse-power in 
steam-generating apparatus having been 
destroyed February 22, by fire. 
Substation No. 1 was at Fern avenue, 
between Polk and Larkin streets. It con- 
tained 500 kilowatts in motor-generators 
and 250 kilowatts of storage batteries 
feeding directly into the Edison system. 
Substation No. 2 was on Minna street, 
between Eleventh and Twelfth streets, con- 
taining 500 kilowatts in motor-generators 
and 250 kilowatts of storage batteries. 
Substation No. 3 was on Pacific street, 
between Dupont and Stockton streets, 
containing 500 kilowatts in motor-gener- 
ators and 250 kilowatts of storage bat- 
teries, also one fifty-light arc transformer. 
Substation No. 4 was an alternating- 
current station, on Eighth street, between 
Mission and Howard streets. This station 


was used as a switching station between 


Station A and the other alternating-cur- 
rent substation. It contained 2,000 kilo- 
watts capacity of 11,000-volt to 2,200-volt 
step-down transformers, also an arc trans- 
former for taking care of 800 city arcs, 
one 400-kilowatt rotary converter, 550 
volts, direct current, for delivering energy 
to the street railway. Also one 250-kilo- 
watt rotary converter, 220 volts, delivering 
energy into the Edison system. This sub- 
station received its energy from four 
underground 11,000-volt, three-conductor 
cables from Station A. Also one overhead 
line of three-conductor, as far as Seventh 
and Folsom streets, thence underground 
for three blocks, and after passing 
through switches goes directly to central 
substation. There is also an overhead line 
from Station A as far as Seventh and 
Folsom streets, thence underground 
directly to central station. From sub- 
station No. 4 there were two lines to each 
of the other alternating-current stations, 
which were located as follows: 
Substation No. 5, Mission street be- 
tween New Montgomery and Third 
streets, containing 2,000 kilowatts capac- 
ity of 11,000-volt to 2,200-volt step-down 
transformers and 250 kilowatts in motor- 
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generator sets delivering direct-current 
energy into the Edison system. One 400- 
kilowatt, 500-volt rotary converter capable 
of supplying energy to the United Rail- 
roads. This station was supplied from 
two 11,000-volt cables from substation 
No. 4. 

Substation No. 6 was located on Sacra- 
mento street, between Sansome and Mont- 
gomery streets, containing 1,500 kilo- 
watts capacity of 11,000-volt to 2,200-volt 
step-down transformers, and one 250-kilo- 
watt rotary converter, delivering 220-volt 
energy into the Edison system. This sta- 
tion was supplied by two 11,000-volt 
cables from substation No. 4. 

Substation No. 7, on Hyde street, be- 
tween Golden Gate avenue and McAllister 
street, contained 2,500 kilowatts capacity 
of 11,000-volt to 2,200-volt step-down 
transformers, receiving its energy from 
two 11,000-volt cables from substation 
No. 4. 

Substation No. 8 is at Townsend street, 
between Second and Third streets, and 
contains 850 kilowatts capacity in motor- 
generator sets, delivering energy into the 
Edison system. | 

There is also a Kansas street station, 
on Kansas street near Division street, 
which was used as a switching station, re- 
ceiving water-power energy and also steam 
energy, and delivering same to substations 
1, 2, 3 and 8, as these were all fed by 
overhead lines. 


The earthquake and fire did not even 
crack the walls or do any damage at Sta- 
tion A, except one transformer burnout. 
The machine foundations for this station 
were made by blasting out the solid rock, 
and then building up on large masses of 
concrete. The walls were of brick laid in 
cement mortar, and same is as good as 
before the earthquake. 

Central station had its steam plant de- 
stroyed, also all the wiring and switch- 
boards, on February 22 of this year, so 
that the subway with its wires, also switch- 
board, were only temporary, being in- 
stalled as quickly as possible after the 
other fire. The substation portion of this 
building was fireproof, and except for the 
fact that a six-story brick wall fell on the 
roof, caving it in the running motor 
generator room, the station would not have 
suffered much damage. The high tension 
switching apparatus, containing large 
quantities of oil, did not burn. Office 
furniture and records of superintendent 
stations, also locker room and store room 
for supplies, remained intact and did not 
burn, although in this vicinity fire was 
as hot as anywhere in the burned district. 
This substation was composed of brick 
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exterior with wire-glass windows and slate 
roof. ‘The motor generator sets were 
damaged after the roof had been broken 
down with large masses of brick and steel ` 
from the adjoining building, and a crane 
which was used for the installation of 
motor generators was brought down on 
top of them. 

Substations 2, 3, 4, 5, 6 and 7 were 
completely destroyed, so that we had no 
further use for them. 

Substation No. 8 was saved by the ex- 
ceptionally good work done by its oper- 
ator, Mr. Fay. A steam boiler was used 
in the rear of substation No. 8 to pump 
oil from the bay to the central station, also 
for circulating water. A fire pump was 
installed in the basement of B station, 
which was just across the street from sub- 
station No. 8. Mr. Fay kept this fire- 
pump going, pumping salt water on the 
surrounding buildings until B station was 
ready to fall. He then left the pump 
going and worked the hose, keeping his 
own station and several warehouses near- 
by from being destroyed. The station was 
not damaged at all. 

The four underground cables from Sta- 
tion A to substation No. 4 were so badly 
wrecked by the earthquake and gas ex- 
plosion that they were out of commission 
some ten or twelve days. The overhead 
lines were burned down for four blocks. 
The underground extension of these lines 
was so badly damaged that the conduit 
and manholes had to be reconstructed in 
many places. Along Seventh street, from 
Mission to Howard street, the earth was 
displaced from five to eight feet in a di- 
rection lengthwise to conduit. This 
caused some of the manholes to crush like 
eggshells, although they were twelve- 
inch concrete walls. The conduit was 
pulled apart at other places, and cables 
were wrenched and torn from their boxes, 
and in some cases pulled apart between 
manholes, so that these breaks were not 
discovered until after we had tested with 
full voltage. Five different attempts were 
made before we succeeded in establishing 
connections between Station A and the 
central station. The overhead line was 
replaced on Seventh street for four blocks. 
A temporary overhead line was built from 
the Kansas street station to substation 
No. 8. 

The underground Edison system had 
services tapped off into the basements, 
which had been ruined, so that every joint 
had to be dug up and cleared before serv- 
ice could be reestablished on the main it- 
self. Fortunately for the public, it was not 
necessary to wait to clear all of these 
mains, as it will probably be several 
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months before we can open the street be- 
cause of piles of débris over them. Since 
all of our alternating substations with 
their apparatus have been destroyed, and 
also since we could not reestablish connec- 
tion with our Edison mains completely 
for some months, it was decided to 
abandon the alternating-current system 
of distribution for the underground sec- 
tion and use the cables for direct current. 
We therefore had service where same was 
needed before the building stopped smok- 
ing, and light was established in the banks 
and those buildings which were not 
burned, as soon as it was needed. Each 
block of main had to be gone over, how- 
ever, removing all services therefrom and 
tested out carefully before the main could 
be used. 

In addition to the substation mentioned 
above, during heavy load last winter we 
found it necessary to build an overhead 
cross-town line from Station A over 
Mariposa and Seventeenth streets, tap- 
ping Folsom and Mission streets, running 
west as far as Stanyan street, and thence 
north to Fulton street, thence west to 
First avenue, thence north to Washington 
street. The function of this line was to 
boost up the outer end of feeders so as to 
keep a uniform potential at long distances 
from substations. Pole transformers were 
installed on this line, transforming direct- 
ly from 11,000 volts to 2,200 volts as load 
required. Two 750-kilowatt step-down 
transformers were installed at Seven- 
teenth street, near Folsom street, which 
take care of all of the unburned section 
of the Mission for power and light. 
One transformer for 200 city arcs was 
also installed in the temporary station, 
and a fifty-kilowatt light transformer 
which was formerly at substation No. 3 
was repaired and installed here. Thus 
all except about 100 of the street lights 
in the unburned section of the Mission 
were provided for. These had to remain 
out until we could get apparatus for their 
control. 

The Western Addition was supplied by 
two 7%50-kilowatt transformers placed on 
the sidewalk at First avenue near Point 
Lobos. Here, also, was placed a trans- 
former for 200 city ares. This provided 
for all the city arcs in the Western Addi- 
tion with the exception of 100 which were 
purposely scattered. 
= On the morning of the eighteenth, as 
the fire was approaching the storeroom 
where all distribution supplies were main- 
tained, we succeeded in removing one 
bugey-full and one automobile-full of line- 
men’s tools, tape, solder and such small 
supplies as we could get hold of, quickly to 
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a place of safety. As soon as the men had 
taken care of their families temporarily, 
the company established a commissary de- 
partment, setting aside one wagon and two 
soldiers to collect food to provide for the 
men and their families. It was necessary 
in order to keep the men to care for them 
in this way. A mess house was established 
and they were boarded until better ac- 
commodations could be obtained. We thus 
kept a large force of men busy when we 
needed them most. Regular work was or- 
ganized on Saturday, the third day after 
the earthquake, and 100 city arcs were 
ready to burn on Saturday night and 200 
more were ready Sunday night, and so on 
the work progressed. On Monday many 
of the houses were lighted in the Western 
Addition. From then the work was car- 
ried on very rapidly with constantly in- 
creasing speed. We were also very busy 
as soon as we could get teams, picking up 
our copper which had fallen down from 
burned lines. We regained about $60,000 
worth of this metal from the streets. 
Every house in the unburned portion of 
the city which had previously been lighted 
by electricity had to be disconnected from 
the main before current could be turned 
on at all. Then service was established 
one block at a time on the company’s 
mains after the same was inspected very 
carefully. Before each house was con- 
nected it was inspected by the department 
of electricity and also by one of the com- 
pany’s experts, and a careful test was 
made for broken wire and grounds. Serv- 
ice was then restored. 

In order to get service for the street rail- 
way the energy from the water-power plant 
and also the steam plant from Station 
A, which has a frequency of sixty cycles, 
must pass through frequency changers at 
the Martin power house, where it is 
changed to 13,000 volts at twenty-five 
cycles, three-phase. Two lines of 13,000 
volts, three-phase connect the Martin 
power house with the Geneva avenue 
station, which in turn connected with 
the Turk and Fillmore streets station and 
steam plant at North Beach belonging to 
the United Railroads. There are also two 
other 13,000-volt, twenty-five-cycle lines 
from the Martin power house to the 
Bryant street station, which is also con- 
nected by two lines to meet lines between 
the Geneva avenue and Turk and Fillmore 
streets substation. It was possible to run 
the frequency changers as soon as the 
United Railroads had cleared their trolley 
so as to be ready to receive energy. Con- 
nection was reestablished in the usual 
manner and cars were immediately al- 
lowed to run. 
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It may be interesting to note that in 
the substations where lead-covered cables 
extend from the main floor through tu- 
bing to the subway, that the lead was not 
melted off the cable more than six inches 
below the floor line. This was true in 


substations where the second floor con- 


tained oil transformers, which allowed 
their contents to run down the walls and 
burn on the floor. The fire was so hot in 
these stations that one could peel off with 
their fingers from one to one and one-half 
inches of the solid brick wall which had 
been laid in cement. In one case the 
wood trap door into the subway burned 
away, but directly underneath and about 
two feet away was a pile of old rags con- 
taining oil and grease, which did not 
ignite. In another station five gallons of 
gasolene remained in the tunnel with the 
trap door burned away, while the build- 
ing burned down and was also dynamited. 
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Two Cities Left in Darkness 
Because of the Breaking 
of a Canal Bank. 


An accident to the plant of the New 
Milford Power Company, New Milford, 
Ct., on Sunday morning, October 7, left 
the cities of New Britain and Waterbury 
in darkness for several days. In addition 
to this the trolley service in the New Eng- 
land towns between Waterbury and New 
Britain was demoralized. 

The accident was caused by the break- 
ing away of the bank of the canal which 
leads from the company’s dam at Merwins- 
ville to the turbines at Bull’s Bridge, 
where the power-house is located. The 
raceway is built of earth, without mason- 
ry, and a leak in a section of it which runs 
through marshy ground had been disre- 
garded. On Sunday morning 100 feet of 
this embankment gave way and the water 
flowed into the Housatonic river. No 
damage was done except to the embank- 


ment. 


General Electric Company to 
Issue New Stock. 


It is anounced that the directors of the 
General Electric Company will shortly 
issue the $5,000,000 of stock in the com- 
pany’s treasury and make provision for an 
additional stock issue. The matter has 
been under discussion for some time, and 
in all probability the amount of stock to 
be issued, including that now in the treas- 
ury, will be close to $11,000,000, or 
twenty per cent of the outstanding capital- 
ization of $54,000,000. 
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Programme of the American Street and Interurban Railway Association and the Engineering Association; 
the Special Trains; the Exhibits of the Manufacturers’ Association. 


HE annual meeting of the American 
Street and Interurban Railway As- 
sociation, together with that of the 

Engineering Association, the Accountants’ 
Association and the Claim Agents’ Asso- 
ciation, will be held at Columbus, Ohio, 
October 15, 16, 17, 18 and 19. 

A fine programme of papers has been 
prepared, the entertainment features have 
been in capable hands and it is expected 
that the Manufacturers’ exhibit will be 
far ahead of previous years. 

The convention sessions will be held at 
the Ohio State Fair grounds, where the 
Manufacturers’ exhibit will also be held. 

The following programmes have been 
announced: . 

AMERICAN STREET AND INTERURBAN RAIL- 
WAY ASSOCIATION. 

WEDNESDAY, OCTOBER 17, 10 a. M. to 
12.30 P. M.—Convention called to order; 
address of welcome; president’s address ; 
report of executive committee; report of 
secretary and treasurer; addresses by 
presidents of affiliated and allied associa- 
tions announcements; new business. 

WEDNESDAY, OCTOBER 17, 2 P. M to 
4.30 Pp. M—Reports of committees: (a) 
membership; (b) compensation for carry- 
ing mail; (c) subjects; (d) car wiring; 
(e) standardization of equipment; (f) in- 
surance; (g) promotion of traffic. 

THURSDAY, OCTOBER 18, 10 A. M. to 
12.30 P. M. (Interurban Meeting).—Re- 
port of committee on heavy electric rail- 
roads. Paper—Elevated Railways and 
Their Bearing on Heavy Electric Trac- 
tion,” by H. M. Brinckerhoff, consulting 
engineer, New York city. Paper—“Elec- 
tric Railways in Sparsely Settled Com- 
munities,’ by E. P. Roberts, of the 
Roberts & Abbott Company, Cleveland, 
Ohio. Paper—“Interurban Limited 
Trains,” by Harrie P. Clegg, president 
Dayton & Troy Electric Railway Com- 
pany, Dayton, Ohio. Paper—“Interurban 
Freight and Express,” by E. C. Spring, 
general manager Dayton, Covington & 
Piqua Traction Company, West Milton, 
Ohio. Paper—“Tickets and Rates,” by 
F. W. Coen, secretary and treasurer Lake 
Shore Electric Railway Company, Cleve- 
land, Ohio. Paper—“Some Distinctions 
Between City, Suburban, Interurban and 
Railroad Traffic,’ by Theo. Stebbins, ex- 
pert, National Civic Federation, Cohasset, 
Mass. Appointment of nominating com- 
mittee. 

THURSDAY, OCTOBER 18, 2 P. M. to 4.30 


P. M. (Employés’ Meeting).—Report of 
committee on rules. Paper—“Y. M. C. A. 
Branches,” by E. M. Willis, railroad 
secretary international committee of 
Y. M. C. A., New York city. Paper— 
“Selection of Trainmen,” by C. E. Learn- 
ed, superintendent of inspection Boston 
Elevated Railway Company, Boston, Mass. 
Paper—“Discipline of Trainmen,” by F. 
W. Brooks, assistant general manager De- 
troit United Railway, Detroit, Mich. 
Paper—“Uniforms and Badges,” by John 
R. McGivney, purchasing agent New Or- 
leans Railway and Light Company, New 
Orleans, La. 

FRIDAY, OCTOBER 19, 10 a. M. to 12.30 
P. M. (Executive Session).—Report of 
committee on municipal ownership; re- 
port of committee on public relations. 
Paper—“Handling Public Complaints,” 
by John A. Beeler, vice-president and gen- 
eral manager Denver City Tramway Com- 
pany, Denver, Col. Paper—“Leaks Be- 
tween Passenger and Treasurer,” by A. H. 
Stanley, general superintendent Public 
Service Corporation of New Jersey, New- 
ark N. J. 

FRIDAY, OCTOBER 19, 2 P; M. to 4.30 
Pr. M.—Report of nominating committee; 
election of officers; resolutions; unfinished 
business; adjournment. 

AMERICAN STREET AND INTERURBAN RAIL- 
WAY ENGINEERING ASSOCIATION. 
MONDAY, OCTOBER 15, 10 A. M. to 12.30 


P. M.—Registration; convention called to` 


order ; address of welcome; address—Hon. 
W. Caryl Ely, president American Street 
and Interurban Railway Association; ad- 
dress—Prof. Bernard V. Swenson, secre- 
tary and treasurer American Street and 
Interurban Railway Association; reading 
of the minutes of the last meeting; ad- 
dress of the president; annual report of 
the executive committee; annual report of 
the secretary and treasurer; appointment 
of convention committees. 

MONDAY, OCTOBER 15, 2 P. M. to 5 P. M. 
— Report of special committees; report of 
committee on control apparatus; report of 
committee on maintenance and inspection 
of electrical equipments; paper—‘‘Bal- 
last,” by Charles H. Clark, engineer main- 
tenance of way Cleveland Electric Rail- 
way Company, Cleveland, Ohio; report of 
committee on way matters; paper—“Ties, 
Poles and Posts,” by C. A. Alderman, 
chief engineer, Cincinnati Traction Com- 
pany, Cincinnati, Ohio. 

TUESDAY, OCTOBER 16, 10 A. M. to 12.30 


P. M.—Report of the committee on stand- 
ardization. Paper—“Gas Engines,” by 
Paul Winsor, chief engineer motive power 
and rolling stock, Boston Elevated Rail- 
way Company, Boston, Mass. Paper— 
“Underground Cables,” by H. G. Stott, 
superintendent motive power. Interbor- 
ough Rapid Transit Company, New York, 
Nox: 

TUESDAY, OCTOBER 16, 2 P. M. to 5 P. M. 
—Paper—“Economy of Car Equipment, 
Weights and Schedules,” by E. H. Ander- 
son, Schenectady, N. Y.; discussion of 
the question box. 

Turspay, OCTOBER 16, 8 Pr. M.—l]n- 
formal reunion and dinner. 

WEDNESDAY, OCTOBER 17, 10 A. M. to 
12.30 P. M.—Joint meeting with “Ameri- 
can”? Association. 

WEDNESDAY, OCTOBER 17, 2 P. M. to 5 
P. M.—General business; election of otli- 
cers. 7 

The railroads have granted the rate of 
a fare and a third on the certificate plan. 
The Manufacturers’ Association has 
selected the New York Central line as its 
official route from New York city. The 
New York Central has made up a special 
train, with the following schedule: leave 
Boston, via Boston & Albany Railroad, 
10.45 Aa. M, Sunday, October 14; 
Worcester, 11.45 4. M.; Springfield, 1.11 
P. M.; Pittsfield, 2.59 P. M.; New York, 
via New York Central & Hudson River 
Railroad, 2.04 P. M.; Albany, 5.08 P. M.; 
Schenectady, 5.386 P. M.; Utica, 7.09 P. M.; 
Syracuse, 8.24 P. M.; Rochester, 10 P. M.; 
Buffalo, 10.52 P. M.; arrive Columbus, 
6.58 A. M., Monday, October 15. 

The Pennsylvania Railroad has an- 
nounced a special train from New York to 
Columbus, leaving New York 8.25 P. M., 
Saturday, October 13, arriving at Colum- 
bus, 1.40 P. M., Sunday, October 14. 

The following companies have made 
application for space at the Manufac- 
turers’ exhibit: 

Allis-Chalmers Company, Milwaukee, 
Wis. 

American Brake-Shoe and Foundry 
Company, Mahwah, N. J. E 

American Instrument Company, Phila- 
delphia, Pa. 

American Railway 
New York, N. Y. 

A. & J. M. Anderson Manufacturing 
Company, Boston, Mass. 


Supply Company, 
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Armstrong Oiler Company, Philadel- 
phia, Pa. 

Atlas Railway Supply Company, Chi- 
cago, Ill. 

American Mason Safety Tread Com- 
pany, Boston, Mass. 

American Steel and Wire Company, 
Chicago, Ill. 

Atha Steel Castings Company, Newark, 
N. J. 

Adams & Westlake Company, Chicago, 
Ill. 

Acme Automatic Street Indicator Com- 
pany. 

Bayonet Trolley Harp Company, 
Springfield, Ohio. 

Blake Signa] and Manufacturing Com- 
pany, Boston, Mass. 

J. G. Brill Company, Philadelphia, Pa. 

Harold P. Brown, New York, N. Y. 

Buckeye Engine Company, Salem, Ohio. 

Burnham, Williams & Company, Phila- 
delphia, Pa. . 

Brady Brass Company, New York, 
N. Y. 

S. F. Bowser & Company, South Bend, 
Ind. 

L. M. Booth Company. 

Cleveland Frog and Crossing Company, 
Cleveland, Ohio. 

Consolidated Car Fender Company, 
Providence, R. I. 

Consolidated Car Heating Company, 
New York, N. Y. f 

Cook’s Railway Appliance Company, 
Kalamazoo, Mich. | 

Curtain Supply Company, Chicago, Ill. 

Creaghead Engineering Company, Cin- 
cinnati, Ohio. 


Cambria Steel Company, Philadelphia, 
Pa. 


Carnegie Steel Company, Pittsburg, Pa. 

Dearborn Drug and Chemical Works, 
Chicago, Ill. 
a & W. Fuse Company, Providence, 

Duff Manufacturing Company, Pitts- 
burg, Pa. | 

Dayton Manufacturing Company, Day- 
ton, Ohio. 

Joseph Dixon Crucible Company, Jer- 
sey City, N. J. 

Duplicate Transfer and Rebate Com- 
` pany, Philadelphia, Pa. 

DuQuesne Steel Foundry Company, 
Pittsburg, Pa. 

Dossert & Company, New York, N. Y. 

Dressel Railway Lamp Works, New 
York, N. Y. 

O. M. Edwards Company, Syracuse, 
N. Y. 


Electric Railway Equipment Company, 
Cincinnati, Ohio. 


Electric Storage Battery Company, 
Philadelphia, Pa. 


Charles I. Earll, New York, N. Y. 
ELECTRICAL Review, New York, N. Y. 
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Electric 
Chicago, Ill. 

Eclipse Railway Supply Company, 
Cleveland, Ohio. 

Franklin Car Heating Company, Syra- 
cuse, N. Y. 

Franklin Electric Manufacturing Com- 
pany, Hartford, Ct. 

Felt & Tarrant Manufacturing Com- 
pany, Chicago, Ill. 
3 Galena Signal Oil Company, Franklin, 

a. 


Service Supplices Company, 


W. R. Garton Company, Chicago, IN. 


General Electric Company, Schenec- 
tady, N. Y. 


Gold Car Heating and Lighting Com- 
pany, New York, N. Y. 

Goldschmidt Thermit Company, New 
York, N. Y. 

Globe Ticket Company, Philadelphia, 
Pa. 

Griffin Wheel Company, Chicago, Ill. 

General Systems Company, Dayton, 
Ohio. 

Hale & Kilburn Manufacturing Com- 
pany, Philadelphia, Pa. 

F. P. Harrison Electric and Manufac- 
turing Company, Incorporated, New York. 


Albert B. Herrick, Ridgewood, N. J. 

Heywood Bros. & Wakefield Company, 
Wakefield, Mass. 

George S. Hastings & Company, Cleve- 
land, Ohio. 


Helios Manufacturing Company, New 
York, N. Y. 


Indianapolis Switch and Frog Com- 
pany, Indianapolis, Ind. 


Ingersoll Company, Pittsburg, Pa. 


International Register Company, Chi- 
cago, Ill. 

International Sprinkler Company, 
Philadelphia, Pa. 

H. W. Johns-Manville Company, New 
York, N. Y. 

Kalamazoo Railway Supply Company, 
Kalamazoo, Mich. 

Kinnear Manufacturing Company, Co- 
lumbus, Ohio. 

Keystone Brake-Shoe Company, New 
York, N. Y. 

Lagonda Manufacturing Company, 
Springfield, Ohio. 

Lorain Steel Company, Philadelphia, 
Pa. 

Lord Electric Company, Boston, Mass. 

George W. Lord Company, Philadel- 
phia, Pa. 

Lumen Bearing Company, 
N. Y. 

Massachusetts Chemical Company, Wal- 
pole, Mass. 

John W. Masury & Son, Brooklyn, 


Buffalo, 


N. Y. 

Maryland Steel Company, Sparrow’s 
Point, Md. 

Miller Anchor Company, Norwalk, 
Ohio. 

McGuire - Cummings Manufacturing 
Company, Chicago, Ill. 

National Brake Company, Buffalo, 
Ne Y, 
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National Brake and Electric Company, 
Milwaukee, Wis. 

National Lock Washer Company, New- 
ark, N. J. 

Niles Car and Manufacturing Com- 
pany, Niles, Ohio. 

R. D. Nuttall Company, Pittsburg, Pa. 

National Car Wheel Company, Pitts- 
burg, Pa. 

Ohio Brass Company, Mansfield, Ohio. 

Ohmer Fare Register Company, . Day- 
ton, Ohio. 

Pantasote Company, New York, N. Y. 
A Pressed Steel Car Company, Pittsburg, 

a. 

Pennsylvania Steel Company, Phila- 
delphia, Pa. 

Pittsburg Insulating Company, Pitts- 
burg, Pa. 

Quincy, Manchester, Sargent Company, 
Chicago, Ill. 

Rail Joint Company, New York, N. Y. 

Recording Fare Register Company, New 
Haven, Ct. 

Joseph T. Ryerson & Son, Chicago, Ill. 

Frank Ridlon Company, Boston, Mass. 

F Company, Cleveland, 
Ohio. 

Southern Exchange Company, New 
York, N. Y. 

Speer Carbon Company, St. Marys, Pa. 
wa ees Paint Company, New York, 
n Standard Steel Works, Philadelphia, 

a. 

Peter Smith Heater Company, Detroit, 
Mich. 

Security Register and Manufacturing 
Company, New York, N. Y. 

Standard Varnish Works, New York, 
N. Y. 

Star Brass Works, Kalamazoo, Mich. 

St. Louis Car Company, St. Louis, Mo. 
n Sterling Varnish Company, Pittsburg, 

a. 

The T. H. Symington Company, Balti- 
more, Md. 

Schoen Steel Wheel Company, Phila- 
delphia, Pa. 

St. Louis Car Wheel Company, St. 
Louis Mo. 

A a Company, Newark, 
N. J. 

Taylor Electric Truck Company, Troy, 
N: YX. 

Trolley Supply Company, Canton, Ohio. 

United States Metal and Manufactur- 
ing Company, New York, N. Y. 

United States Engineering Company. 

W. T. Van Dorn Company, Chicago. 
Ill. 

Van Dorn & Dutton Company, Cleve- 
land, Ohio. 

Wallace Supply Company, Chicago, Il. 

Western Electric Company, Chicago, 
Jll. 
Westinghouse Companies, Pittsburg, 
Pa. 

William Wharton, Jr., & Company, 
Philadelphia, Pa. 

Wheel Truing Brake-Shoe Company, 
Detroit, Mich. 

Wilson Company, Chicago, Ill. 

Yale & Towne Manufacturing Com- 
pany, New York, N. Y. 
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Tramway Lines on the Continent. 


1. Mediterranean Coast Line. 2. Rouen Line. 3. Rome Tramways. 


THE MEDITERRANEAN COAST LINE, 

N electric traction enterprise of con- 

siderable interest has been recent- 

ly completed in the south of 
France, consisting of a series of tram- 
Way lines which are now in operation 
on the Mediterranean coast in the neigh- 
borhood of Nice and Monte Carlo. In 
addition to the of the 


traction Jines 


By C. L. Durand. 


the cliffs which overhang the sca. Start- 
mg from Cagnes, the coast line passes 
through Nice upon the tracks of the exist- 
ing lines, then reaches Monaco and Monte 
Carlo and runs from thence to the ter- 
minus at Menton. This important system 
has been equipped by the Compagnie 
Francaise Thomson-Houston. 

It is on the section from Nice to Monte 


tain torrents. On this section the traffic 1s 
greatest during the winter season, and for 
this reason, outside of the through traffic 
from Nice and Monte Carlo, the traction 
company has organized services to the in- 
termediate points, such as Montboron, 
ViHefranche and Beaulieu. Thus, be- 
tween Nice and Montboron the trains cir- 
culate at intervals of about three and onc- 


MEDITERRANEAN Coast LiIns—VIEW ON LINE BETWEEN NICE AND MONTE CARLO, 


different towns, the dine whieh runs 
along the coast has now been finished 
-Over a tong distance, and at present all 
the localities extending from Cagnes as 
far as Menton are connected by a continu- 
ous line thirty miles in length. The route 
along the coast, as will be observed in the 
views which are presented here, is one of 
the most picturesque on the Continent, 
and is often cut through the solid rock of 


Carlo that the most important part of the 
work was done in widening the ronte, as 
the latter passes along the shore where in 
many cases the cliffs overhang the sca. At 
a great number of points the cuts in the 
rock and the tunnels required to be 
widened out to accommodate the tracks, 
and the work also included the construc- 
tion of embankments in masonry and 
bridges over the deep gorges of the moun- 


half minutes. For this reason it was de- 
cided from the start to lay the road in 
double track from Nice to Villefranche, 
and as the work has been carried on very 
actively there is no doubt that at the 
present time nearly the whole of the line 
between Nice. Monte Carlo and Menton 
will be running double track. Over the 
whole of the lines the track is 
of Broca rail, about ninety-five pounds 


coast 
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per yard, flush with the road surface, ex- 
cept between Monte Carlo and Menton, 
where there is a section about one mile 
long which is laid with Vignole rails 
placed upon ties. 

The trolley line is placed in the centre 
of the track from Nice to Beaulieu and 
from Nice to Cagnes. For the rest of the 
line, that is, between Beaulieu and Men- 
ton, it lies to one side. This latter section 
includes the passage through Monaco. The 
line is supported on bracket poles over 
the whole distance. 

The part of the road which passes from 
Nice to Cagnes first goes through the west- 
ern suburbs of Nice, starting from the 
centre of town and following the city line 
for a certain distance, then proceeding 
along the coast it crosses the Var river 
and continues along the national route till 
it reaches the terminus at the railroad 
station of Cagnes. A depot has been es- 
tablished at Cagnes so as to allow the 
numerous small farmers of the region to 
utilize the tramway for transporting their 
products. Special trains for this purpose 
have been organized, so as to bring the 
fruits and vegetables into the market of 
Nice at an early hour of the day. The 
branch line of Contes is of interest on ac- 
count of its freight traffic. This line 
passes up the Paillon river and is some 
ten miles long in all. On the route is 
situated the lime and cement works of the 
' Société de Contes-les-Pins, which gives 
the tramway company an annual traffic of 
nearly 70,000 tons of freight, consisting of 
lime and cement. This freight is taken 
by the cars to the port of Nice for loading 
on the boats or the railroad, or in other 
cases it is brought by private branch lines 
into different storehouses in the city. The 
freight service of the tramway company is 
soon to have a large development, owing 
to an agreement which has been made be- 
tween it and the Southern Railway Com- 
pany, together with the Chamber of Com- 
merce of Nice. 

‘Outside of the coast line and the city 
lines of Nice, the Compagnie Thomson- 
Houston has also electrified the line which 
runs from Nice to Cimiez. This line 
starts from the centre of town and ends at 
the Zoological Gardens of Cimiez. In this 
case the gauge of the track has been in- 
creased from two feet to three feet (or 
the regular narrow gauge), and the trolley 
now replaces the storage battery system 
which was formerly used on the line, thus 
bringing this locality within fifteen min- 
utes of the centre of town, in spite of the 
heavy grades which are found here. Since 
the electrification of the line, some of the 
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finest hotels and villas have been erected 
upon the hill, and the traffic has become 
considerable upon this section. 

The direct current at a mean tension of 
550 volts which is needed for the lines be- 
longing to the company is furnished by a 
certain number of substations placed along 
the road. They transform and convert 


the three-phase current at high tension, 


10,000 volts and twenty-five cycles, coming 
from the Société Energie Electrique du 
Littoral Méditerranéen, which operates a 
number of hydraulic plants in the moun- 
tain region not far from the coast. At 
present six substations have been erected 
to supply the road. First, at Nice, at the 
Sainte Agathe depot, where is located the 
central transformer station, along with a 


ONE oF THE Rock TUNNELS ON THE MEDD 
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steam plant and a large storage battery. 
Second, at Californie, midway between 
Nice and Cagnes. Third, at Beaulieu, 
midway between Nice and the western 
limit of Monaco, where there is also a 
transformer plant, along with a battery of 
accumulators. Another substation is lo- 
cated at Cap d’Ail, about a mile from the 
western boundary. of Monaco, containing 
a bank of transformers. At upper Monte 
Carlo is located a generating station be- 
longing to the Energie Electrique du 
Méditerranéen, where the transformers 
have been located. An extra feeder, about 
two miles in length, runs from this point 
to the last-mentioned substation, so as 
to replace the latter in case of need. The 
sixth substation is located at Cap Martin, 
between the east limit of Monaco and the 
terminus of the coast line at Menton. 
Here there is a bank of transformers and 
a battery of accumulators. A seventh sta- 
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tion will soon be installed at Villefranche. 
The Sainte Agathe substation of Nice 
receives high-tension current from, the hy- 
draulic plant of Mescla, lying in the 
mountain region to the north of the city. 
Both the hydraulic station and the sub- 
station have already been described in de- 
tail in a preceding article. In 1902 a 
large battery of accumulators was added 
to the Sainte Agathe plant, which is de- 
signed to act as a reserve and also to work 
in parallel with the direct-current gen- 
erators by means of a positive and nega- 
tive booster. The battery is made up of 
281 cells having a capacity of 1,030 am- 
pere-hours at a one-hour discharge rate. 
The cell itself has been made of ample size, 
so that a greater number of plates can be 
used, and thus the capacity can be in- 
creased if need be to 1,300 ampere-hours 
at the same rate. A French firm, the 
Compagnie des Accumulateurs Union, 
supplied this battery. It is operated in 
connection with a booster group formed of 
a fifty-horse-power shunt motor coupled 
to a two-commutator machine of thirty- 
five kilowatts. 

In the same plant, the two 150-kilowatt 
converters, which were designed for sup- 
plying the underground conduit line of 
Nice, are to be replaced by two motor- 
generator sets of 250 kilowatts, owing to 
the increase of traffic on this line. Esch 
of these units is composed of a syn- 
chronous motor wound for 10,000 volts, 
direct-coupled to a 250-kilowatt generator 
which delivers direct current at 550 to 
625 volts. 

The substation at Beaulieu contained 
when first installed a bank of six trans- 
formers of the single-phase type, each of 
fifty-five kilowatts capacity and operating 
at fifty-five cycles. These transformers 
lowered the tension from 4,000 to 340 
volts, and were used to supply two rotaries 
of 150 kilowatts, operating at 750 revolu- 
tions per minute, and delivering direct 
current at 550 volts on the average. 
Lately the substation has been increased 
by the addition of a bank of monophase 
transformers of fifty-five kilowatts, work- 
ing at the above ratio, and also a new 
rotary converter of 150 kilowatts, with 
switchboard panels for the direct-current 
and alternating-current. sides. There has 
also been added a storage battery composed 
of 275 cells having a capacity of 780 am- 


pere-hours on a one-hour discharge, and - 


the cells have space enough left so as to 
add plates to a total of 1,014 ampere- 
hours capacity. The battery is of the same 
tvpe as above. With the storage cells is 
used a positive-negative booster like the 
group in the last-mentioned plant, con- 
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sisting of a direct-current 550-volt motor 
coupled to a generator with double com- 
mutator. There is also a_ three-phase 
transformer of 450 kilowatts capacity, op- 
erating at twenty-five cycles. This trans- 
former is designed to be used ag a re- 
serve. Should an accident happen to the 
` 5,000-volt cable which brings the working 
current into the station, the plant can use 
alternating current at 10,000 volts, coming 
from a high-tension line. In the usual 
practice, a bank of special transformers 
in the Sainte Agathe plant is used to lower 
the tension from 10,000 to 5,000 volts. 
Underground cables take the latter current 
from this plant to the substations of Beau- 
heu and Californie. This transformer 
has sufficient capacity to supply the three 
150-kilowatt rotaries. It has an air-cool- 
ing system, using a motor-driven fan. A 
set of special switches allow of feeding 
either from the 10,000 or the 5,000-volt 
lines. 

The substation which is located in the 
upper Monte Carlo plant gives a large 
supply of direct current. Part of it is 
sent over a feeder, two miles in length, 
to a smaller substation located on the coast 
at Cap d’Ail. The Monte Carlo outfit 
comprises six single-phase transformers of 
the oil-tank pattern, each delivering fifty- 
five kilowatts, and lowering the tension 
from 9,500 to 350 volts. The latter cur- 
rent is sent into the rotaries of 150 kilo- 
watts operating at 500 revolutions per 
minute and converting to direct current at 
500 to 550 volts. In addition to the above 
apparatus the plant contains a battery of 
262 cells of accumulator of 410 ampere- 
hours at a one-hour rate, which is used 
with a booster designed to charge it. Only 


a part of the power of the Monte Carlo. 


plant is taken for the regular traction line, 
and the remainder is used for a rack-and- 
pinion road which climbs the slope of La 
Turbie. 

The drop in the feeder of 150 square 
millimetre section which connects the 
Monte Carlo plant with the substation at 
Cap d’Ail is made up by a booster set 
which has recently been erected here. This 
group is made up of a shunt-wound motor 
of seventy horse-power, operating at 700 
revolutions per minute and delivering 500 
volts, direct-coupled to a direct-current 

machine which is designed to furnish 350 
' amperes. A series winding is used upon 
the field of the generator which allows it 
to furnish 125 volts for an output of 300 
amperes. 

One of the principal substations of the 
line is located at Cap Martin. It com- 
prises two groups of three static trans- 
formers with oil-tank, each giving fifty 
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kilowatts, and two rotary groups of 150 


kilowatts of the six-pole Thomson-Hous- 


ton pattern, working at 500 revolutions 
per minute and delivering 500 to 550 volts 
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engine, and it produces 5,000 pounds of 
steam per hour on the usual run. A 
special design of the rotaries which is used 
in this case allows them to be used either 


Roven TRAMWAYS. 


direct current. These two rotaries are 
connected by a clutch to a countershaft 
provided with a pulley so that it can be 
belt-driven from a steam engine which 


as converters for alternating current into 
direct current, as generators which are 
driven directly from the engine, in case 
the transmission line should fail to supply 
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RouEN TRAMWAYS. 


acts as a reserve. The engine is of the 
horizontal, single-cylinder type, and is 
rated at 250 horse-power. A boiler plant 
has been installed in order to supply the 


current. The plant is completed by a bat- 
tery of accumulators composed of 265 cells 
of 320 ampere-hours on a one-hour rate. 
The battery can-be run in parallel on the 
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direct-current line by the use of a positive- 
negative booster of fifteen kilowatts, con- 
sisting of a shunt motor running at 850 
revolutions per minute and taking 500 
volts, coupled to a double-commutator 
generator having a capacity of 175 am- 
peres on each side. The drop in the feeder 
which supplies the Monaco-Cap Martin 
section is compensated by a booster which 
has been placed in the latter plant. 

Not long ago the general council of the 
Maritime Alps department ceded to the 
Compagnie des Tramways a system of 
traction lines, part of which penetrates 
into the mountain region near the coast. 
These lines will be constructed at the ex- 
pense of the department, and the tram- 
way company is to furnish the electric out- 
fit. The general council is now actively 
engaged with this question, and there is 
no doubt that operations upon the lines 
will be commenced in the near future. 
From the fact that the lines have a total 
length of nearly forty miles, it will be 
seen that the svstem will be of some im- 
portance for the region. The three Hnes 
which lie entirely within the mountain re- 
gion are the Nice-Levens, the Menton- 
Sospel and the Pont de Peille-Escarenc 
systems, while the remaining roads in- 
clude the branch from the main line going 
to St. Jeau, the line along the coast from 
Cagnes to Antibes which will connect the 
Nice tramways with the Cannes traction 
svstem, and the road from Antibes to the 
Cap Antibes. 

The completion of the coast lines made 
i necessary to provide a large outfit of 
cars. and there is now a large amount of 
rolling stock upon the lines. The Com- 
pagnie Thomson-lHouston had already fur- 
nished 100 motor-cars, three freight loco- 
motive cars and twenty-two freight trail- 
ers, Since the new part of the line, has 
been finished, the following material has 
been supplied; six motor-cars of double- 
axle type and central platform, each of 
which is fitted with two motors, besides 
twenty trailers of the closed pattern, of 
which ten are equipped with air-brakes, 
allowing them to be attached to the pre- 
ceding motor-cars, and ten equipped with 
electromagnetic brakes; also twenty-two 
trailers of the open-car type with cross 
seats, also using electromagnetic brakes, 
More recently the company supplied twen- 
tv motor-cars of a short type, mounted on 
two axles with the least distance between 
them, and designed to operate in pairs, 
with a single motorman. This solution 
has been adopted on aceount of the difti- 
culty which is experienced in making the 
double-bogie cars of large capacity cireu- 
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late upon the coast line, seeing that the 
roadway is narrow, and this does not allow 
of a suflicient spacing of the double track 
in the curves to enable the long cars to 
pass each other with ease. The outfit of 
the new cars includes two Thomson-Hous- 
ton motors Operating at seventy-three revo- 
lutions per minute and an outfit of series- 
multiple control apparatus. For passing 
upon the underground conduit lines at 
Nice, a plow outfit has been added to the 
cars. Besides the hand and air-brakes, the 
car is fitted with a safety hand brake 
which is worked from cach platform. It 
acts upon each rail by means of a rubbing 
shoe with hard-wood surface. 

At present the Sainte Agathe depot 
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new portion to the extent of seven miles, 
making a total of twenty-three miles of 
road which was to be equipped with mo- 
tor-cars. Thus it will be seen that the 
system needed a large outfit, both in the 
wav of generating apparatus and in rolling 
stock, An entirely new track was laid for 
all these lines, and it is formed of Broca 
rail weighing ninety pounds per vard, 
with a five-foot gauge. The curves in the 
road are numerous, and on account of the 
narrow streets which are found in the old 
quarters of tbe town, they are often very 
short, and go down as low as a sixty-five- 
foot radius. An overhead trolley line is 
used, which is formel of hard-drawn cop- 
per of 8.25 millimetres. [t is suspended 
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covers a large amount of ground in order 
to accommodate all the cars of the hne. 
The repair shops have been installed in 
special buildings covering a surface of 
2,000 square vards, and are well equipped 
for making all the needed repairs to the 
cars, Including the winding of the motor 
coils. 
THE ROUEN LINE. 

The city of Rouen contains a well- 
equipped system of tramway lines, con- 
trolled by the Compagnie des Tramways, 
which formerly operated an animal {rac- 
tion line of small importance, but when 
it was decided to electrify the existing 
lines and add a number of others the 
Rouen system took rank among the other 


‘lines in France. and at the present time 


it is one of the most inportant. 
The old portion of the Ronen tramways 
comprises eight lines having a total length 


of sixteen miles, and to this was added a 
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axially above the tracks by steel cross- 
wires, and these are attached to iron poles, 
being well insulated from the latter. The 
poles are of the steel-tube pattern with 
four sections of decreasing diameter, and 
are some twenty-two feet high. Their 
lower part is provided with an ornamental 
cast-iron base of elegant design, while the 
joints of the tubes are covered with rings. 
The bronzing of the poles adds greatly to 
their appearance. On the quays of the 
Seine the poles are provided with a double 
bracket of the same type as is employed 
at Javre. Every other pole has an arc 
lamp mounted at the top in place of the 
usual metal ball, and this svstem of light- 
ing has proved a great advantage in the 
handling of the cargoes on the wharves 
at night. On some of the main streets the 
poles are used to carry incandescent lamps, 
and owing to an agreement between the 
tramway company and the municipality, 
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the lamps are supplied with current by the 
Société Normande C Electricité. The line 
has been installed with great care, so as 


to give it an attraciive appearance as much 
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wood conduit which is filled with asphalt. 
These cables end at the same points as 
the others just mentioned. 

One of the illustrations shows the stand- 
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RoME TRAMWAYS—ONE OF THE EXCURSION CARS ON THE SUBURBAN LINE. 


ax possible and thus overcome the usual 
objections to the overhead system. 

The feeders which are used for the 
Rouen lines have a 200-square-millimetre 
section and a total length of 20.000 fect. 
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They are well insulated with rubber and 
placed directly in trenches and are four in 
number, ending in different points of the 
town, ‘The return cables are of bare wire 
of 150 square millimetres, placed in a 


ard type of car whieh is used on the Rouen 
lines. This material has been furnished 
by the Phomson-Houston Company. This 
equipment consists of sixty cars of the 


double-platform: type, with side entrance. 


As 
t 
i 
i 
| 


ON THE SUBURBAN LINE. 


The interior of the car is divided into two 
compartments for first and second classes, 
separated by a sliding door. The cars eon- 
tain twenty-four places in the interior and 


sixteen on the platforms. Wach of the 


cars weighs about eight tons, and the total 
length is twenty-five feet or more. The 
trucks of the cars have been constructed in 
the Paris shops of the company, and are of 
a light and strong build. As regards the 
motor equipminent of the cars, a slow-speed 
ntotor of the Thomson-Houston pattern is 
emploved. The twenty-five horse-power 
motor is of the usual single-reduction 
ironclad type and weighs about 1,500 
pounds. 

Current for all the traction lines is fur- 
nished from a single station which has 
been erected for the purpose on the left 
bank of the Seine. not far from the river, 
where it has an advantage in the wav of a 
coal and water supply. The station con- 
tains three main generating units of 300 
kilowatts each, of the “Phomson-Tlouston 
type. The boiler room is equipped with 
Babcock & Wilcox 
economizer. An efficient condensing sys- 
tem is used im connection with the engines, 
into a 


boilers and a Green 


and the condenser water is sent 
spray cooline apparatus, on the Née svs- 
tem, by means of a pump. The latter is 
driven by a 500-volt motor. 

Before the electric lines were installed, 
the Compaeme des Tramways of Rouen, 
who controlled the system, belonged to an 
English svndicate and operated a few 
animal traction lines. In order to change 
over and enlaree the system it was neces- 
sary to expend more than $1.000,000. As 
the company was unable to furnish this 
amount jt was aided by the Compagnie 
Francaise ‘Phomson-Houston, At the 
present time the electric tramways are in 
a flourishing condition and the tramway 
company is controlled entirely by French 
capital, 

ROME 'TRAMWAYS. 

Nearly all of the leading cities of Italy 
have adopted electric traction, and among 
these may be mentioned Florence. Milan, 
The tram- 
installed at 
Rome within recent vears are now in suc- 
First were installed the 
lines which circulated in the outskirts of 


Palermo, Naples and others. 


way tines which have been 


cessful operation, 


the city. amd after these had been running 
for some time it was decided to lay the 
tracks so as to bring the cars to the central 
districts. The Societa Romana Tramways 
Omnibus has control of these lines and the 
electric equipment is supplied by the Com- 
pagnie Francaise ‘Thomson-Houston, with 

furnished from their Paris fae- 
Besides the lines which now cir- 


material 
lories, 

culate through the principal thorough- 
fares, several lines have been installed in 
order to connect the city with a number of 
suburban towns. One illustration shows 
a scene on the suburban roads, one of 
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which runs to Frascati and another to Al- 
bano and Genzano. These lines are largely 
used by tourists, who find it a great con- 
venience to reach many of the historic 
localities in this way, with a great saving 
of time. The cars which are used on the 
suburban lines are of heavier build than 
the standard cars, and the latter have 
about the same general appearance as the 
cars last described for the Rouen lines. 
As to the suburban cars which run to 
Frascati and other localities, they are of 
the double-deck pattern, -as will be ob- 
served, and have a large capacity in the 
interior and on the covered platform. The 
trolley system is used here as well as for 
the lines all over the city, and the trolley 
wire is supported from poles or from 
rosettes placed on the houses. The city 
lines are run in double track, and the 
grades are numerous, and some of them 
very stcep when circulating among the 
seven historic hills of the city, and reach 
as high as 8.4 per cent. The curves are 
sometimes sharp as well, and sometimes 
they reach as low as seventy-five feet ra- 
dius. For the rails, the Phoenix groove 
rail has been adopted on the lines within 
the city; this rail weighs seventy-two 
pounds per yard, and the gauge of the 
track is five fect. At each rail point the 
rails are connected by Chicago rail-bonds, 
and every 150 feet the two rails of a 
track are connected across by a seven- 
millimetre copper wire. Every 300 feet 
the four rails of the double track are 
joined in the same way, so as to make a 
good connection. This method has been 
found to work well in practice. 

Current for the whole system of lines 
for the city of Rome is obtained at high 
tension from a hydraulic plant and trans- 
formed in a substation, which furnishes 
direct current and operates in connection 
with a storage battery. The high-tension 
current is supplied from the large hy- 
draulic plant which has been erected 
within recent years at Tivoli, at a distance 
of eighteen miles from the city. Here 
the falls afford a supply which has been 
utilized by a large company, and a num- 
ber of turbine units have already been in- 
stalled in the plant. The city of Rome 
takes current from the Tivoli station for 
lighting and motors, exclusive of the trac- 
tion lines, and the plant also furnishes 
current over the high-tension lines for 
different localities lving in this region. 
The alternator croups deliver 5,000 volts, 
which arrives at Rome at a tension of 
about 4,000 volts. One of the illustrations 
shows a view in the interior of the sub- 
station which has been erected to receive 
the high-tension line and to furnish the 
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direct current for the tramways. The 
voltage of 4,000 is first lowered to 2,000 by 
a bank of transformers. Rotary groups 
receive this current and convert it into 
500 volts. These groups, which consist 
of two four-pole machines coupled to- 
gether and mounted on the same founda- 
tion plate, will be observed here. At pres- 
ent the substation contains three similar 
groups, and the capacity of each is eighty 
kilowatts. In the station is mounted a 
large battery of accumulators, which are 
connected in parallel upon the main bars 
of the 500-volt circuit. During a great 
part of the day the batteries act as an 
equalizer to take up the shocks of the line, 
but for two or three hours of the evening 
they are used to operate the part of the 


traction system by a direct connection . 


upon the lines. A switchboard of eighteen 
white marble panels completes the outfit 
of the substation. 


FREQUENCY METERS." 
BY F. CONRAD. 


In the commercial measurements of 
electrical quantities, that of current is 
the only one in which the measurement is 
directly referred to the quantity in ques- 
tion. In an ammeter the effect produced 
by the current is directly the means of 
indication. For measurement of poten- 
tial it is necessary to refer to the current 
which will flow in a circuit of known re- 
sistance. A possible exception to this may 
be found in the “spark-gap” method of 
potential measurements. In the measure- 
ment of frequency we are dealing with the 
cyclic changes of another quantity, that of 
potential, and, as usually the changes oc- 
cur too rapidly to be observed directly by 
a potential measuring device, it is also 
necessary to resort here to an indirect 
method of observation. 

Instruments now in commercial use op- 
erate on one or the other of the following 
principles, namely, the sensitiveness of a 
vibrating reed to respond to an operating 
force of the same frequency only, and the 
change in impedance produced in induct- 
ive circuits by change of frequency. 

Instruments of the first type usually 
consist of a number of steel reeds tuned 
to various pitches over a certain range of 
vibration. The reeds are placed within 
the attractive influence of a magnet which 
is energized by a potential, the frequency 
of which it is desired to obtain. The 
general construction of an instrument of 
this type is comparatively simple, as it 
has no moving parts on pivots or bearings. 
To obtain the best results it 1s necessary 


1 Electric Journal, September. 


Vol. 49—No. 15 


that the potential be maintained at a 
value which does not differ greatly from 
that for which the instrument has been 
designed, as with too low a value the am- 
plitude of vibrations will not be sufficient 
to be readily observed. With too high a 
value a number of reeds differing in pitch 
from that: of the circuit may start into 
vibration with varying amplitude as they 
come into and out of synchronism with 
the magnetic field. In view of this, and 
from the fact that at the best the readings 
are largely a matter of estimation, this 
type of meter has not come into very ex- 
tended use in this country. 

A simple instrument of the second type 
would consist of an ammeter connected in 
circuit with an impedance of known value 
and across a circuit of known potential. 
From the current reading obtained and 
the known value of potential and impe- 
dance, the frequency may be obtained by 
calculation. To make the instrument 
direct reading it would be necessary to 
maintain the potential at some fixed value 
or to introduce some compensating device 
in the instrument, the latter principle 
being the one employed in most instru- 
ments now in commercial use. 

The construction in general consists of 
an operating element in series with an 
inductive resistance and a retarding or 
compensating element in series with a non- 
inductive resistance. No controlling spring 
is used, the retarding element taking its 
place. If the torque of the operating and 
retarding element varies in the same ratio 
with changes of voltage, the instrument 
will give indications which are independ- 
ent of changes of voltage. 

The chief causes which would produce 
variation of reading with change of voltage 
are: 

1. Increase of non-inductive resistance 
cue to heating on high voltages. 

2. Change of permeability of iron in in- 
ductive resistance with change of current. 


3. Dissimilarity of ratio between torque 
and voltage of onerating and retarding ele- 
ments. 

The first may be minimized by keeping 
the heating effect of the current low and 
using a wire of low temperature coeffi- 
cient. The second will always be present 
to a greater or less extent, but it may be 
corrected by combining it with the third in 
such a proportion that the two will cancel 
out. 

The general construction of the instru- 
ment may be such that it will harmonize 
in appearance and method of reading with 
that of other instruments which may be 
used in the same installation, and from 
the manufacturers’ standpoint it possesses 
the advantage of using parts which are in- 
terchangeable with other instruments such 
as voltmeters and ammeters. 
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THE EFFECT OF IRON IN DISTORTING 
ALTERNATING-CURRENT 
WAVE-FORM.' 


BY FREDERICK BEDELL AND 
ELBERT B. TUTTLE. 
(Concluded.) 


RELATION BETWEEN AREA OF HYSTERESIS 
LOOP AND ANGLE OF HYSTERETIC 
ADVANCE. 

Since only the fundamental in the cur- 
rent wave represents power, and the har- 
monics are wattless, we have the same 
power represented by the fundamental 
as by the complex wave. Hence if values 
of H be taken from the fundamental cur- 
rent curve, and a hysteresis loop plotted, 
it will have the same area as though H 
were taken from the complex wave, as was 
done in deriving the loops in Figs. 14 
and 15. In this case, however, with H as 
well as B sinusoidal, the hysteresis loop 
would form an ellipse, the area of which 
can be shown? to be 

A = r XY sin y. 
Here X and Y represent the maximum 
values of the sinusoidal magnetizing force 
H and induction B, respectively. 

As has just been shown, the area of this 
ellipse can likewise be taken as the area 
of the loop when the complex wave cur- 
rent is taken. It at once follows that 


ij Å -5 A X 
OY Sey ae Ky oy 
1 A I 


ew NY’ F° 
Here F is the maximum value of the 
fundamental and I’ the maximum value 
of the complex current wave; X and X’ 
being corresponding values of magnetiz- 
ing force. X’ Y is the area of the rect- 
angle enclosing the hysteresis loop. 


A 


A ; I i 
For wy write p; and for F write f. 
For any hysteresis loop the value of the 
hysteretic advance may then be derived 


from the following expression: 
Sin Yy =p f/r, 


1A paper presented at the two hundred and ninth 
meeting of the American Institute of Electrical En- 
gineers, New York, September 2%, 1906. For first part 
see ELECTRICAL REVIEW, October 6. 


*Let the induction and magnetizing force 
be respectively y = Y sin w t and x = X sin 
(wt — y). Plotted in rectangular coördi- 


_ hates, the resulting figure will be an ellipse. 


Its area (see translation of Goursat’s Mathe- 
matical Analysis, p. 185) will be 

2r 
A = 4 | (zd y—y drz). 

U 


lr 
= ' | XY 
. 0 


, sin w t cos(w t — y) — sin 


(wt—y)coswt'wdt 


XY 72x 
» | (sin? w tsin y + sin y cos2 
0 


) 
a 


wt)wdt 
=X Ysin y. 
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where p is the ratio of the area of the 
hysteresis loop to the enclosing rectangle, 
and f is a form-factor—the ratio of the 
maximum values of the complex and 
fundamental current waves. If the result 
depended upon p only, hysteretic advance 
could be readily and directly determined 
from area of the hysteresis loop. The re- 
sults are modified, however, by the pres- 


E 


Fia. 16.—VECTOR REPRESENTATION IN THREE 
DIMENSIONS OF A COMPLEX CURRENT. E Is 
SINE ELECTROMOTIVE Force; F Is Fonpa- 
MENTAL CURRENT ; Q, REPRESENTS HARMON- 
Ics; AND I Is THE EQUIVALENT SINE 
CURRENT. 


ence of f, which is unsatisfactory, for it 
makes the direct determination in this 
way impossible. Table II gives values 
of I’ for curves 5-13. 


VECTOR REPRESENTATION OF COMPLEX. 


CURRENT. 

Without iron, where current as well as 
electromotive force is sinusoidal, as shown 
in Fig. 1, the vector representation of 
these quantities as lines in a plane is 
well known. 

Let us take, however, such a case as 
shown in Fig. 2, in which the electromo- 
tive force E is sinusoidal and the current 


Fig. 17.—Two Crests, ONE TROUGH AND Two 
INFLEXIONS. 


I, on account of iron, is complex, being 
composed of a fundamental F and third 
harmonic Q,. 

Considering first the fundamental F, 
this may be considered as composed of two 
components, Fig. 16, a power component 
P in phase with È, and a quadrature or 
wattless component Q, at right angles to 
E; that is F = VP? + Q% These 
quantities E, F, P, and Q, are all sine 
functions of the same frequency and are 
graphically represented in one plane. The 
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induction B is in the direction of Q,, and 
is also a sine function of fundamental fre- 
quency. The fundamental F lags behind 
E by an angle 90 — y (as in Fig. 2); 
y is the angle between Q, (or B) and F. 
In Fig. 16 and its discussion all quantities 
represent virtual or square root of mean 
square values. 

The harmonic Q, has no power com- 
ponent in phase with E; it is entirely 
wattless, as has been shown, and hence is 
to be represented graphically in quad- 
rature to E. But it may be shown? that 
I = VE* + Që, which corresponds to a 
graphical construction in which Q, and F 
are two sides of a rectangle and I the 
diagonal As Q, is thus at right angles 
to both E and F, it is drawn in the third 
dimension at right angles to the plane of 
fundamental frequency in which lie E, 
F, P, and Q,. 

The total current is I, the diagonal of 
the rectangular parallelopiped. I is the 
equivalent sine wave representing the 
complex current. In phase it is as repre- 
sented in Fig. 16, lagging behind F by 
an angle 90 — a. In magnitude it is 
such as to have the same square root of 
mean square value as the complex wave. 
We have seen that 

I=vVF +Q; 

We also have 

I= VP + Q? +R. 

In the usual treatment confined to one 
plane, the plane taken is the diagonal one 
in which lie E and I. The equivalent 
sine current I may be resolved into a 
power component P of fundamental fre- 
quency in phase with E, and an equivalent 
wattless component Q at right angles to E. 
The component Q is itself. complex, con- 
sisting of two components each wattless ; 
namely, Q, of fundamental frequency and 
the harmonic Q;. We have then 


Q= VQ) + Që, 
and 
I= VP? +Q 
Power is the product of E and P. Con- 
sidering the fundamental sine curve, we 
have for power in terms of F: 
| W = E F cos (90 — y). 

If we consider the equivalent sine 
curve, we have for power in terms of I: 
W = ET cos (90 — a). 

Each is correct, the two expressions being 
practically identical. An error (numeric- 
ally small) would be made by confusing 
the fundamental and equivalent sine 
curves, and interchanging the values of 

1 This is independent of the phase position ô of 


the harmonic. See F. Bedell, ‘‘ The Principles 
of the Transformer,” p. 391. 
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F and Í, or of y and a. It is seen that 
F I 
Ca Se 
í F + Q*, 

For the curves in Figs. 5-13, the values 
for a and y are given in Table IT; also J, 
the maximum value of the equivalent sine 


sin (L 


smy — I 


wave. [n constructing the curves, F has 
been taken as unity: then Q, == B (see 
table). 


The graphical construction of Fig. 16 
will include the representation of higher 
harmonics if we include them all in Q,; 
that is, in place of Q,. we should have 
Q= VR HQ.. Qui Separately 
and collectively the harmonies are watt- 
less, and are at right angles to both 
l and F. Their separate representation 
in three dimensions is not possible; for, 
in addition to being at right angles to E 
and F, each one should be at right angles 
to cach other one, requiring an additional 
dimension for each harmonie above the 
third. This representation is, however, 
unnecessary, for, since all are wattless, 


ta. 18.—H ystTeresrs Looe CORRESPONDING TO 
Fie. 17, with Four MAXIMA For H Wurien 
WouLp Resutrr WERE THE LITS or 3 
GIVEN IN Fic, 4 EXCEEDED. 


their collective representation as one line, 
Qa meets all requirements. 

If we are to represent all quantities in 
one plane only, the vector representation 
is correct for each frequency, and for the 
equivalent sine curve separately; com- 
ponents of different frequencies so drawn 
are not to be combined vectorially, but are 
to be added by taking the square root of 
the sum of the separate squares, 

CONCLUSION, 

We conclude that an alternating cur- 
rent is distorted when iron is present by 
the introduction of a third harmonic in 
advance of the fundamental by an angle 
A which is greater than 30° and less than 
150°, 

Taking the fundamental as unity, this 
harmonic can not exceed a definite value 
(see Table 1) of about 0.192 for @—= 80°, 
and 0.333 for @ -+ 180°, 

The angle y of hysteretic advance due 
tothe third harmonie can not exceed 30”, 

From the shape of the hysteresis loop 
obtained from the third harmonie only, 
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it is coneluded that iron introduces higher 
harmonics in addition to the third. 
Three dimensions, as Fig. 16, are re- 
quired for the vector representation of the 
complex current wave. 
APPENDIX.! 
RELATION BETWEEN 64 AND B. 
We wish to find the condition which 
holds at the transition state, Fig. 19, 
separating the impossible case of two 


Fig. 19.—OnE Crest AND ONE HORIZONTAL 
INFLEXION. 


maxima and one minimum, Fig. 17, and 
the possible case of one maximun and no 
minimum, Fig. 20. The form of hys- 
teresis loop, Fig. 18, corresponding to Fig. 
17, shows the impossibility of the former 
case. 

We proceed to find the condition im- 


posed upon 6 and B so that the graph of 


f (L) == SN w t + B sin (3 o t + 0) z 
shall have no trough or minimum in the 
first half eyele. 

By differentiation we have 
F (LK) =o [cos w t + 3 B cos (3.0 t -+ 8) | 

= 0. 
hence the positions of the crests and 
troughs are given by the equation 
cos m t- 3 Beos (3.0 f + 6) == 0. 

We shall find the condition that this 
equation mav have two roots equal; and, 
subject to this condition, we shall find 


Fig, 20.—ONE CREST AND ONE OBLIQUE 
INFLENION, 


the next root; this will give the position 
of the only proper crest or maximum in 
the first half-evele. 


For convenience let 9 8 == 1/a and 
write æ fr a l. 
Then 


cos (3 £ + 6) + 3 acos z = 0. 
That is 
cos 3 æ cos A — sin 3 w sin @ + 


ta eos rz 0. 


ee 


l Due to Professor James McMahon. 
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Therefore 
(4 cos? 2 — 3 cos x) cos 6 — (3 sin a -— 
4 sin? x) sin @ + 3 a cos z = 0, 
Dividing through by cos* a we have 
(4 — 3 sec? x) cos 6 — (3 tan z sec? g — 
4 tanë x) sin 8 + 3a sec? x = 0. 
Replacing sec? z by 1 + tan? x we get 
the following cubie for tan r: 
sin Â tan? a + 3 (a — cos 6) fan? « — 
3 sin 6 tana + (3a + cos 6)= 0. 
Now it is known in the theory of equa- 
tion that the cubic (1) 
aetBpbrtsber+td=0 
has two equal reots when 
t (ac—b*) (bd—c*) = (ad—Ddr)?, 


the equal roots being given by 


bead 
Ti 5 T, == d (a c — h?) 
and the third root by 
-n 3h b e -— ud 
ee e a 


For our eubie the condition for equal 
roots becomes 
=— $ (a — ? acos 6-4 1) (3 a — 
2? a cos O — 1) = (4 a sin 9)?, 
whence 
cos Â = s (2) 
and the expressions for the roots become 


2a sin 6 


taney = tans, = ~ a, 
g "PT at — 2a cos 6 + I 
(3) 
— 3 (4 — cos Â) 
an T, = : <2 
a ae sin 6 
+a smð 
E es a (4) 
a> — ? a ceos O -b 1 


With the aid of (2), the last expres- 
sion reduces to 
(1 — a) (143a?) 

A a ee Pom 8 a? sin A 


J = bD, then b =- 
a 


Tt is convenient. to let 


9 B, and 
( — J) (+ 3) 


ne 


tan t, = — SE 
: Sb sin @ 


s 


(5) 
wherein @ is given by (2), or by 
| 8s + 6b? — dt : 
ee Te yo s (6) 
or (in a form better adapted to logarith- 
mie computation) 
by 


(7) 

This equation, wherein b = 9 8B, gives 
the desired relation between 6 and B. Tf 
we assume a given value of 6 and solve 
for B. the value so obtained would he the 
greatest: value of B that could be used 
with the given value of 6 without obtain- 
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ing a trough as in Fig. 17, which corres- 
ponds to the impossible hysteresis loop 
of Fig. 18. 
To determine y, the phase displacement 
of the crest, we proceed as follows: 
Eliminating sin 6 from (5) by means 
of (7) 


we obtain 
b? -o3 
Hence the position of the crest is given 


by 


~ 


~ 
eo 
x 


lan r, = — 


b3 


o t = tr — tan! — 


vt — 1) OF) 
(9) 


Now the crest of the fundamental 
: . . a 1 T 
curve (y = sin o t) is given by w E == 


Hence the displacement of the erest due 
to the presence of the third harmonic is 
given hy 


Ss tee 10 

/ (0 — - 1) (9 — OF ) 

wherein b = 9 B. This gives y in terms 

of B. when 6 is determined as in (7). 
Since neither (7) nor (10) is readily 


solvable for b, it is best to assign values to: 


b and compute corresponding values for 


0 and y. Equation (7) shows that b ean 
not be less than 1 nor greater than 3; 
and equation (6) shows that b == I cor- 
responds to A = 0, and b = 8 to @ = r. 
Table I gives values of @ and y computed 
from (7) and (10), by letting b run from 
1 to 3 at convenient intervals. not always 
equi-distant. The corresponding values 
of B run from 0.111 to 0.333. 
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Dedication of the New Build- 
ing for the Engineering De- 
partments of the University 


of Pennsylvania. 

Exercises dedicatory of the new building 
for the engineering departments of the 
University of Pe nnsvlvania will be held on 
Friday, October 19. The building is lo- 
eated at Locust and Thirty-third streets, 
West Philadelphia, and will be open for 
private view from 9 A. M. fo ò P.M. 
Luncheon will be served at 12.50 0 ¢lock. 
The building will be open for publie in- 
spection on October 20. 
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Traction Managers’ and Audi- 


tors’ Association. 
meeting of the Traction 
Managers’ and Auditors’ Association was 
held in Syracuse, N. Y., October 4. Phe 
association Was formed fast December, and 
already has exerted considerable influence 
upon pub ic service in several large cities. 
The meeting was well attended by repre- 
sentatives of traction interests m (he state. 


The annual 
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THE TESTING OF COAL.' 


—_—— 


BY A. BEMENT. 


The purchase of coal under specification 
stipulating ifs composition, and the an- 


the fuel 


specification, has now become an import- 


alysis of delivered uneler such 
ant feature of the coal business, and while 
the practice is of comparatively recent 


orizin this general locality, experience 


has Comonstrated that there are certam 
features of specifications and analytical 
methods which may be corrected and im- 
This applies particularly to the 


dealer 


who sells the coal and the purchaser who 


proved. 
business transactions between the 


burns it. Another phase of the problem 
concerns the work being done at the coal- 
testing plant of the United States Geo- 
at NE the Tinois 


and Engineering 


Louis, 
the 
Experiment Station, of the University of 


lowtcal Survey 


Geolozical Survey 
Tilinois. The work of these institutions 
may be considered as that of research, to 
distinenish it from the inspection service. 

It is the principal object of this paper 
to emphasize the necessity for improving 
the practice governing specifications and 
inspection, and eertain 
lines along which the rescarch work should 
proceed, and it is fuel coal from the cast- 
ern interior coal basin that is more partic- 
ularly considered, 

The and 
which concern terms of specifications, and 
that de- 
aban- 


also to sugeest 


improvemen ts corrections 


the inspection service, require 
terminations of the following be 
doned: 

Moisture, 

Volatile matter, 

Fixed carbon, 

Sulphur, 

Evaporative power of ihe coal. 

Every essential requirement of the pur- 
chaser may be fulfilled by confining speci- 
fications and tests to the three following 
in fact, these three features 
alone will insure greater protection to the 


eharacteristies: 


purchaser than obiainable under present 
general practice: 

Per cent of ash in the dry coal, 

Size of the eoal, 

Heating power of the pure coal. 

The latter, according to prevailing prac- 
tice, would preferably, of course, be ex- 
pressed in British thermal units. 

The reasons for the above recommenda- 
tions are given under the following eap- 
tions: 

MOISTURE. 


Moisture is a great and unceriain vari- 
VA paper presented to the Western Soc iety of k ngi 
neers, Chicago. HL. October 3. 
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Tt not 


seams as the coal Hes in the ground, but 


able, only differs in various coal 
is affected in fuel as received in shipment, 
by conditions of weather, temperature and 
time the coal may be in transit. It is ap- 
proximately correct, however, to say that 
each coal seam has a characteristic moist- 
ure content of ifs which is uniform 


but 


mentioned 


OWN. 
over at least very eonsiderable areas, 


the after influences above 
change if, so that there is no assurance of 
what it may be except under specially 
defined conditions. 
Therefore, ihe producer or coal dealer 
can exercise no control over moisture, and 
as the prime object of fucl inspection serv- 
ice is fo Insure that the customer is served 
fo the best ability of the dealer, 


tions and tests of moisture in coal delivered 


specifica- 


can offer no protec tion fo the pure Jaser. As 
hefere mentioned moisture varies in dif- 
ferent coal seams: 


thal 
dicate the seam from which the coal came. 


for {his reason it might 
appear its determination would in- 


This is not true, however, for reasons 


above mentioned. [f tests are expected to 
identify the seam which produced the coal 
other means must neeessarily be emploved, 

However, in coal inspection service, 
moisture has been found to be very high 
in cases where delivery is by wagon, which, 
owing to lack of suficient explanation of 
phenomena at the time, may have led to 
the opinion that the dealer wetted the coal 
for the purpose of inereasing its weight 
at the time of loading. Tf this is the prac- 
tice, it necessarily complicates the prob- 
lem. but the writer has had cause to visit 
every coal vard in Chicago, and never ob- 
wetting of coal or anv ap- 
Tt would be a 


to wet fuel 


served any 
pliances for such purpose. 


diffieutt 


as loaded, and require water pipes located 


and) expensive matter 


which in some eases 


œl fect, and with 


alone team tracks. 
extend for several hundr 

the finer sizes of | it would necessitate 
a man stationed at each wagon to supply 
water as fast as o C ie was Joaded, oiher- 
wise ji would be impossible fo add any 
ereat amount, because simply flooding the 
top of a wagon-load of serecnings, for 
example, would only insure the upper sur- 
ited as the water would not 
A further study of 
to the 


that this high moisture in wagon- 


face heme we 
penetrate the mass, 
this 
author, 
delivered coal is due to the practice of 


matter has made it appear 


wetting coal while it is being unloaded, 
very often done for the purpose of allav- 
ine dust, and to the water which is com- 


monly added in the fire room for various 
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reasons, both prior to the time of sam- 
pling. 

This matter of moisture also com- 
plicates the problem as far as the inspec- 
tion service is concerned, because it is 
impracticable for the inspecting company 
to have its sampler present when a wagon- 
load of coal arrives, as it would entail 
an expense which the service could not 
bear. Also, sampling attempted at the 
time. of unloading could not be properly 
performed, as the sampler would be unable 
to gather from a wagon at the sidewalk 
and prepare a sample as it should be 
done. Thus it appears, that the determina- 
tion of moisture, even in wagon-delivered 
coal, serves no useful purpose. With fuel 
received in cars, there could, of course, 
be no opportunity for adding water. 

VOLATILE MATTER. 

No fuel coal of this locality is pur- 
chased for the purpose of making gas or 
for use in byproduct recovery plants, there- 
fore tests for this constituent are unnec- 
essary, unless there be a great difference 
in the coal. “Volatile matter” is not very 
well understood. The best conclusion 1s 
that coal is a complicated hydrocarbon 
which breaks down in distillation into va- 
rious fractions, depending upon tempera- 
ture and duration of heating period, and 
that the difference in coal of this basin 
is not greater than that due to the varying 
effect produced by the volatilization test 
itself; or, in other words, the varia- 
tion may be caused by the test rather than 
by the composition of the coal. Thus the 
volatile matter test is not sufficiently ac- 
curate to be of service in this case. It is, 
of course, true, that it would distinguish 
between bituminous, semi-bituminous and 
anthracite coal, but one may do this merely 
by inspection without any test whatever. 

All coal of this basin is high in “vola- 
tile matter”; all will make smoke if burned 
in sufficiently bad furnaces, and all will 
make smokeless combustion and good effi- 
ciency in good furnaces. 

FIXED CARBON. 

In coal analysis the disposition is to 
follow precedent. Coal mining became an 
important industry in the East long before 
it did in this locality. Much coal in the 
Appalachian basin is suited to the man- 
ufacture of a high grade of coke, and the 
amount. of residue, or, in other words, the 
coke obtained under the conditions of the 
process, is a matter of first importance. 
This has had the effect of emphasizing 
the importance of “fixed carbon.” so that 
it has been looked upon in many quarters 
as of more moment than any other char- 
acteristic of coal, and these ideas, extend- 
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ing to our locality, have to a considerable 
extent influenced opinion regarding fuel. 
The same remarks regarding the uncer- 
tainty of the determination of volatile 
matter apply to that of fixed carbon, be- 
cause the test for the former is the one 
giving data for the latter. If coke was 
made from coal of this locality, it would 
be possible under certain conditions, to 
make a useful application of the test for 
fixed carbon; inasmuch, however, as it 
is not the case, this constituent is only a 
troublesome and misleading feature of 


analysis. 
SULPHUR. 


Sulphur has been in a measure treated 
in the past the same as fixed carbon. In 
metallurgical work it is of extreme im- 
portance, and in this connection has re- 
ceived more attention than with fuel coal. 
This has given a prominence to the sul- 
phur determination which it would not 
otherwise possess, and upon the assump- 
tion that. sulphur is in the form of pyrites 
or very largely so, the conclusion has been 
accepted that the amount of sulphur is 
an indication of the tendency of the ash 
in the coal to clinker. This is true, how- 
ever, to only a slight extent; in fact, may 
not even be considered as a working hy- 
pothesis in this coal basin, because some 
of the seams which are the highest in sul- 
phur produce the least clinkering, there- 
fore conclusions regarding the behavior 
of the ash in this respect are not justi- 
fied by the amount of sulphur in the 


coal. 
EVAPORATIVE POWER. 


This is something which should never, 
under any circumstances, become a feature 
of specifications or guarantees, for several 
very important reasons. In general, too 
many variable factors enter into the prob- 
lem. For example, boilers differ, some 
being more efficient than others, absorbing 
greater or less amounts of heat from the 
coal for reasons due to their individual 
superiority or inferiority. Then furnaces 
differ greatly; in some cases all of the 
volatile matter may be burned; in others, 
a large portion be wasted. Again, fire 
grates differ in like measure, causing vary- 
ing losses of fuel which falls into the ash 
pits, and the combination of grate and 
furnace has an important influence on the 
excess of air which necessarily enters, and 
for this latter reason, also, the useful re- 
sult obtained from the coal is affected to 
a marked extent. The above refers to the 
characteristics of the apparatus itself, but 
at this point another and most scrious 
variable must be considered, that of the 
personal equation of the fireman or fur- 
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nace operator; therefore it is apparent 
that in such a test, one may be unable to 
discover whether the result is due to the 
fuel, the peculiarities of the apparatus or 
its manipulation. In the case of a coal 
purchaser who does not realize these facts, 
the result is always attributed to the ob- 
ject in view, which is, in such instance, to 
determine the value of the coal. If he had 
wished to discover whether he employed 
a good fireman or not, the experiment 
would have been precisely the same, and 
he would have then considered the result 
due to manipulation. It is not only the 
above features which have an important 
influence, but the character of the load on 
the plant is a matter of great moment. 
In a works where boilers run steadily for 
twenty-four hours, the result secured, 
everything being equal, will be much bet- 
ter than in one where the work is neces- 
sarily interrupted’ by stoppages at noon- 
time, shutting down at night, or with 
peaks of load as in electric railway service. 
Any one of the foregoing causes may exer- 
cise a greater influence on the evapora- 
tive result secured than that due to varia- 
tion in fuel. 

It is not intended in the above to imply 
that coal-burning experiments are not 
useful, because there are some things 
which may be settled as affecting certain 
plants; for example, fuel high in ash 
generally costs less per ton than that con- 
taining less ash, and it might be a question 
which would be the most economical to 
use; or, the matter of the most desirable 
size of fuel may be in question. These two 
are the only features which can be settled 
by burning coal under a boiler, and they 
should not be made part of a specification 
or guarantee, but used entirely for the 
guidance of the fuel user in selecting the 
best grade. 

The behavior of coal under boilers is a 
problem very little understood, because | 
is the result of many variable influences, 
and for this reason it is often felt that 
the calorimetric test is unreliable, which, 
however, is not true, because the calorim- 
eter does its work very accurately as far 
as the coal itself is concerned; its efficient 
utilization in service is influenced only by 
the amount and fusibility of the ash asso- 
ciated with it and the size of the pieces of 
the fuel. This matter has been extensively 
treated elsewhere.? 

It is well in this connection to direct 
attention to the fact that there is a feeling 
more or less prevalent, that coal from dif- 
ferent localities or seams may possess 
some undefinable peculiarity in its chem- 


1See Mr. Abbott's paper, presented September 5, 1906 
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ical combination, which causes it to be- 
have differently under a boiler than it 
would in a calorimeter. Such conclusion 
is untenable, because the process is identi- 
cal in each case, that of combination of 
oxygen with the carbon, hydrogen and sul- 
phur of the coal, and this combination 
can not be any different under the boiler 
than in the calorimeter, unless certain in- 
fluences due to the peculiarity of the 
boiler apparatus and its manipulation 
assert themselves, and it is the disposition 
as far as the coal is coficerned, to blame 
it for effects which are due to causes other 
than its chemical composition. It is well 
in this connection to call attention to the 
fact that the heating power of the coal 
proper, or in other words, the pure coal 
in Illinois, only ranges from 14,000 as a 
minimum, to 14,750 British thermal units 
as a maximum, and that about eighty per 


cent of the fuel produced ranges between ` 


14,000 and 14,500 British thermal units 
per pound. Thus the enormous variation 
found in service under boilers as far as 
the amount of water evaporated per pound 
of coal is concerned, is mostly due to the 
characteristics of the apparatus, its man- 
ipulation, and to the size of the coal and 
the amount of ash associated with it. 

Thus it is very clear that specifications 
or guarantees covering amount of evapora- 
tion per pound of fuel or per cent effi- 
ciency, are not only useless but trouble- 
some to the purchaser and dealer. 

The three approved tests may now be 
considered, and while in the above classi- 
fication they are presented in the order of 
greatest importance, it will be convenient 
to change their arrangement. 


PURE COAL. 


For better understanding, it is desir- 
able to consider coal as the chemical com- 
bination of certain elements which are 
principally heat producing. The associa- 
tion of ash and moisture with these result 
in an aggregation which may be desig- 
nated as fuel, although generally called 
coal, which, from this standpoint, how- 
ever, is not correct, because neither ash nor 
moisture produces heat.1 The expression, 
pure coal, is the equivalent of what has 
erroneously been called combustible, the 
pure coal containing all of the combustible 
matter, and some water of composition 
and nitrogen which are not combustible, 
but as these two ingredients are associated 
chemically with the combustible the ulti- 
mate conception of coal is covered by this 
term, pure coal. Thus in the heating 
power determination, it is more to the 


1 Journal American Chemical Society, vol. xxviii, 
page 632. 
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point to base results on the pure coal than 
on any of the fuel mixtures, illustrated as 
follows: Let it be assumed that in one case 
the British thermal units per pound of 
dry coal is 13,250, and in another 12,450, 
from which it would appear that the two 
lots of fuel were different, but if the per- 
centage of ash content in each is known, 
and the first sample contained seven per 
cent and the latter twelve per cent, it 
appears that each sample has a pure 
British thermal unit of 14,250, or, in 
other words, that the coal is the same in 
each, there simply being more ash asso- 
ciated with it in one case than the other. 
Basing the heating power determination 
on pure coal has another very important 
advantage, as it enables one to judge of 
the accuracy of analysis, because when the 
heating power and the source from which 
the coal comes is known, there is evidence 
indicating whether or not the analysis 
has been correctly performed, because, if 
‘it has not been, it will be shown by the 
British thermal unit. 


ASH. | 
An important reason why ash should 
always be considered as a percentage of the 
dry coal instead of the moist fuel is, that 
like the British thermal unit determina- 
tion, unless it is placed on some common 
basis, proper comparison can not be made 
on different lots of fuel; for example, in 
two samples, the moisture may be eight 
and thirteen per cent, and ash in the 
dry coal ten per cent in each, but expressed 
on the moist cod] basis, it appears that one 
has 8.7 and the other 9.2 per cent of ash, 
and it would seem that one of the fuels 
contained more than the other. In this 
connection the fact should be borne in 
mind, that no one burns moist coal; the 
moisture is evaporated and passes away ; 
in fact, dry coal is not burned, the ash 
remaining; it being the pure coal which 
enters into the process of making fire. 
SIZE OF COAL. 

As a general proposition, the value of 
fuel increases with the size of the pieces, 
so that a very fine “duff” is of little use, 
but as the pieces become larger, the actual 
value increases in a greater ratio than 
does the heating power, and this continues 
to egg size and lump. Thus smaller pieces 
containing the same amount of heat per 
pound as larger ones, are of less value 
than the larger coal.? 

The size of the pieces of coal exercises 
an important influence not only on the 
capacity which may be produced by a 
boiler, but on the resulting efficiency, and 
the best size to be used in a given case 1s 


ı See Mr. Abbott's paper. presented September 5, 1906. 
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dependent upon many conditions, such as 
the strength of draught, kind of stoker or 
grates, method of firing, etc., and the 
selection of the proper size of fuel or the 
method of utilizing the available size 
often affords an opportunity to effect im- 
portant economies. | 
SAMPLING. 

One feature of the matter, referring es- 
pecially to coal inspection service, is 
proper and reliable sampling. In very 
many cases the coal inspection service is 
rendered by a company, which, while act- 
ing as the purchaser’s representative, is 
depended upon to furnish the seller with 
reliable reports concerning the composi- 
tion of coal supplied. Under such con- 
ditions, it is absolutely necessary that not 
only shall the inspecting chemist be both 
competent and reliable, but that he shall 
be as fully responsible for the collection 
of the samples as he is for the analytical 
report, and it is also absolutely essential 
that the purchaser or his employés shall 
not be allowed to sample any coal or assist 
in the sampling, because under such con- 
ditions, the chemist may not know 
whether the report which he makes is cor- 
rect or not, and it is well to emphasize 
the fact that the sampling is of as great 
importance as the analysis itself. 

Referring to the branch of the subject 
before mentioned as that of research, there 
has been in operation for some years at 
St. Louis, what has been designated as a 
fuel-testing plant, under the direction of 
the United States Geological Survey. Its 
principal published work so far, however, 
has been largely confined to “tests” under 
boilers, which have been thought to show 
the “real steaming value” of the fuel. 
The author’s remarks above regarding 
testing coal under boilers will refer to 
this branch of the work. 

Probably the reference to coal in the 
plural has done much to cause confusion, 
because it has led people to believe that 
there are very many “kinds” of coal. For 
example, fuel from Herrin and Carterville 
in this state would, according to this, be 
considered as different “coals,” when, as a 
matter of fact, they are from the same 
seam, and the most exact analytical tests 
so far made do not indicate a difference. 
The amount of ash associated with the 
coal may or may not vary, but the coal is 
the same, and it is coal and not coals, 
otherwise, every mine would produce a 
different kind of coal, notwithstanding the 
fact that seams in Illinois sometimes run 
through an entire county without it being 
possible to detect any variation in the 
quality ; therefore, the expression, kinds of 
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coal. which has been used frequently in 
connection with coal-testing work, should 
net only be better defined, but limited 
in its application to those cases where 
there is a real difference, which, as is well 
known, does exist: for example, if must be 
conceded that anthracite and bituminous 
are different kinds of coal, but the most 
liberal application to this coal basin would 
allow only two kinds, which are the block 
coal of Indiana, all the remainder being 
bituminous, toc latter also including what 
is known as semi-block ot Indiana. 

The state of THinois has made an ap- 
propmation covering cost of investigations 
to he conducted by the engineering ex- 
periment station of the University of Hli- 
pois, and there is certain important work 
which if is hoped will be undertaken, hav- 
Ing a hearing on the values of fuel. siud- 
ies tending to define the laws controlling 
the inflnence due to the size when burned 
kinds of stokers or 


with some diferent 


similar studies {o ascertain 
eflect 


in coal. also desree of 


anc 


erates, 


corresponding due to varving 


ninountis of ash 
fusibility of such ash. 

The recently established State Geologi- 
cal Survey will present by all means a very 
much better coal report than has so far 
been published by any state. and it will 
be a great help te the purchasers and pro- 
ducers of eoal, if certain values as alfect- 
Ine heating power, ash and moisture are 
authoritatively presented. As before men- 
honed, the three essential items are heat- 
Ine power of the pure coal, percentage of 
ash in the dry coal, and moisture. The 
British 
the simplest of the three, as these re- 


thermal unit values would De 


aulis would apply to pure coal. and 


which ois. no doubt, 


for a 


therefore. 


praci ically a 
constant particular 
determined, it 


R 
4 
Fs- 


tablishine ash values woukl be a more 


locality of 
ado SeAM, once 


will nof be necessary to repeat tests. 


ditialt matter, because it would noi only 


tivolve ash in seams as the coal lies in 
the ground, but the various grades of fuel 
shipped from those seams. Ash. however, 
at the mine would be the same in quantity 
as When received by the consumer. Secur- 


rer inedsfure values would be a far more 


complicated problem, because of greajler. 


variation due to temperature, weather con- 
For 


arrive al 


ditions and time in transit, ihese 
difheudt to 


conclusion regarding the amount of work 


reasons, it ds anv 
Whieh may be justified in the establish- 
Some idea of the 


complication may be illustrated: for ex- 


ment of such values, 


ample the washed and sized coal shipped 


to eviensivelh from WiHhamson County 
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has a characteristic moisture confent dite 
to the difference in the size of the pieces, 
and these 
moisture contends vary over wide ranges 


the Jargver ones being drier, 
m : 


heftween stuummer and winter, and also ac- 
cording to ihe length of haul; thus at least 
average mortsture values would be needed 
for each size, at the city where the coal 
was received. 

A recent expression which has come into 
use is that of ‘air-dried coal“ whieh is 
based upon allowing the sample to become 
dried in the open air of the Jaboratery, 
the idea being that this shows the fuel as 
No standard 
to be 
ploved in this air-drving, and jf there 


it would reach the customer. 
conditions, however, appear em- 
were, the values obtained thereby do nol 
indicate the amount of moisture in coal 
when it reaches the consumer. Some sam- 
ples of atr-drving on Tlinois coal have 
shown the moisture as being between five 
and six per cent. when as a matter of fact? 
the same coal is never received with less 
than seven, and in the winter time it jx 
This 


should be abandoned, as it serves no useful 


very much more, moisture value 
purpose, tending only to increase existing 
confusion and misunderstanding. 

abe 


Double Trolley System Not a 
Sure Cure for Electrolysis. 


At the convention of the Central States 


Waterworks Association, held in Cincin- 
nati, Ohio. during the latter pari of Sep- 
tember, a discussion upon electrolysis of 
Water pipes was started by Joseph J. 
Pater, who stated that it was his belief 
that tbe only method of doing away with 
this trouble was to force all electrice rail- 
roads to adopt the double trolley system. 
This opinion was dissented from by George 
Hornung, formerly superintendent of the 
Newport (Ky.) waterworks, and at the 
present ime a consulting cugineer of Cin- 
einnati, Ohio. Mr. Hornung first stated 
that it was not entirely correct to attribute 
all electrolyvtte troubles io the street rail- 
Wav, as any stray current mav cause elec- 
trolysis to take place. and such currents 
are almost alwavs present in cities where 
there are Jarge electric gencrating stations. 
It is practically impossible to insulate all 
the systems perfectly so as to prevent an 
leakage of current, 


lt is this very feature which defeats 
the purpose of the double trolley svstem, 
and he deserthed, somewhat in detail, 


his experiences with that svstem in Cin- 
cionat The double trolley system, on av- 
count of its complicated structure, is much 
more difieult to insulate ihan the single 
trolley system, and this faet is realized 


Vol. 49—No. 15 


ino Cincinnati, where a fallen wire is 
treated with respect: in fact, Mr. Horning 
stated ihat he has known horses to be 
killed by such wires. He mentioned an 
experiment conducted on Main street, in 
Cincinnati, at a time when there were 
two lines running down that street—one 
a single trolley, and the other a double 
trolley svstem. Tt was found that by trans- 


ferring the trolley wheel of a car on the 
single trolley system to one of the double- 
trolley wires that the lamps in the car 
were Hehted. and by turning the controller 
handle the motors, while not able to start 
the car exerted a considerable torque, This 
experiment was repeated again several 
vears later, with the same result. 
scons Sasa 

Maximum Development 
of the Steam Engine. 


Although would-be prophets have fre- 


The 


quently set iinits to the development. of 
the steam engine. these limits lave one 
after the other been passed in practice. 
An atfempt is made here to determine if 
there is any physical reason for setting a 
the 
and temperature bevond which it will not 
We have already 
reached a stage where we can use iron 
worked red hot. but we can not sce that 
such high temperatures appear likely to 
occur in the steam engine, even though 
the temperature in the internal-combus- 
fion engine he considerably above red 


Tht) to Increase in steam pressure 


ho possible to g0. 


heat. The critical temperature of water 
and of steam is said to be about 700 de- 
erees Fahrenheit, at which point steam 
andl water have the same specific density 
and possess the same specifie heat. When 
heated above 700 degrees steam dissociates 
into its elements. Unless the temperature 
of dissociation be raised by pressure, 700 
degrees would appear to be the limit for 
the steam engine. Steam pressure rises 
rapidly with increasing temperature, and 
at TOO degrees Fahrenheit. or 1.161 de- 
grees absolnte, the pressure would he 2.840 


about ten times 
Ingher than any that has been used up to 
this time. At this high pressure steam 
would be nnstable, and it would probably 
be found to be desirable to alow for 
superheating in order to prevent this. If 
200) degrees Fahrenheit be allowed for 
superheating, the absolute temperature of 
the saturated steam would be 961. whieh 
corresponds to about 674 pounds absolute 
pressure, From this reasoning it seems 
safe to conclude that it is not safe to set 
a Tint to the steam engine until pressures 
have attained about 650 pounds by gauge, 
and temperatures 500 degrees Fahrenheit, 
with an additional superheat of 200 de- 
eres, — Mleetrical — Review (London). 
September 21, 


pounds per square inch 
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Electrical Notes from Great Britain. 


HERE are three organizations in 
England whieh have up to the 
present represented electric tram- 

road interests. These are: (1) the Tram- 

wavs and Light 


which originally seemed fo be concerned 


Railways Association, 
with company undertakings, but now em- 
braces all descriptions of tramway inter- 
ests; (2) the Municipal Tramway. Asso- 
ciation, in whose meetings tramawac ofti- 
cials in municipal service, and councillors, 
together discussed the management, en- 
gineering and finance of purely municipal 
undertakings; and (3) the Association of 
Light Railway and Tramway Officials. 
For some time past it has been felt that 
there is here quite unnecessary duplica- 
tion—perhaps we ought to say triplica- 
tion, and steps have been taken with a 
view fo combining the three in one strong 
organization whieh wonld of course be 
better able to efficiently wateh the tram- 
The 


amd at 


Way and tramway official interests. 
matter has now come io a head. 
the annual which 


CoNVENLLON CME to 


a close on September V1. at Leeds, n 
definite scheme for concentration came 
before the Municipal Tramwavs Associa- 
tion. The idea is to form a “Iramwavs 
Association of Great Britain and Leeland” 
presenting “a united front lo gall oppo- 
nents.” Already in many recent matters 
concerning the equipment of lines the 
associations have joined forces in bring- 
mg weight to bear upon the Board of 
Trade and Parliamentary committees, 
Petrol *buses and their odor notwith- 
standing, {he tramway statisties for the 
United Kingdom show that a continual 
development of electrie lines ix woine for- 
ward, though as J. B. Hamilton. the presi- 
dent of the Municipal ‘Tramways Asso- 
chation the 
speed as in several years at the begining 
of the century,” 


Savs, “nol at same rate of 
The Jasi official figures 
show that, Including the vears outlay of 
$25,000,000 Upon new lines, the municipal 
authorities have spent $165,000,000 on 
tramways, Tramway men have naturally 
been Closely following the hie development 


that has been taking place in motor-buses, 


therefore they heard with interest the re- 
marks that Mr. Hamilton had to make on 
this point in his 
This gentler 
portunity of 


presidential address, 
an had personally had an op- 
| examining the returns show- 
ing the percentage of motor-omnibuses in 


) ati i : : 
operation, to those in stock, of one of the 
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largesi London companies, He also made 
observations concerning the vehicles of the 
other companies as well, and this is what 
he said: “the most fortunate companies 
had a maximum of about seventy per cent 
of their total stock on the road at any 
tune, whilst many of them had only be- 


E 


tween fifty and sixty per cent. fn his 
opinion, unless a very great improvement 
mo reliability and economical operation 
fakes place, the motor-bus will not lone 
retard the extension of tramway enter- 
prise, even in London. 


The bad acetdents to 


streel cars rendered the subject of cleetrie 


recent crop of 
car brakes one of timely interest for the 
paper ; 
Henry Mozlev, tramway manager at Burn- 


Leeds meeting. A was read by 
ley, who has had special experience with 
diferent kinds of braking appliances. 
Full particulars of tests that he had made 
were given, and the following conclusions 


were sel oui as the result of his practical 


mvestlations: 

l. Dosie cars are easier to control on 
steep inclines than four-wheel cars. what- 
ever the character of the brakes. 

2. Magnetic brakes, particularly those 
Which affect the wheel brakes. are un- 
suitable for tramways either for services 
or safety purposes, They ecean only he 
considered as auxiliary to the rheostatie 
and nol as 


brake, Independent track 


brakes. They are highly destructive to 
the motors, They are treacherous and un- 
cetfamm in their action, 

9. The only form of brakes which will 
safely control a ear on gradients greater 
than one in fourteen or fifteen are: 

a. diand brake with adequate actuaiing 
cast-iron blocks on the wheels, 

ho Mechanical track with ade- 
quale leverage provided with cast-iron 


bra ke 


slippers, 

r Rheostatie brake for emergencies 
only, 

Sweeping statements are always excel- 
lent things when one wants to promote a 
fiery discussion, and in this Mr. Mozley 
succeeded, ‘ l 

Other matters brought forward in the 
course of this tramway convention in- 
eludet: “Depreciation and Renewal Funds 
In Relation to Tramway Undertakings” 
by G. W. Holford, of Salford: “Munici- 
pal Tramway Operation.” by R. A. Smith- 
son; and © Tramway Track-work.” by R. 
C. Bullongh. 


There is at present running al Olympia 
mo London, where last vears sgreat elec- 
trical exhibition was held. an engineering 
and machinery exhibition about which a 
great deal of fuss is being made in news- 
| It may 


useful show from some 


papers and some trade papers. 
no doubt be a 
points of view, but to eleetrical engineers 
it is of only very small interest. A prob- 
able explanation of the comparative ah- 
sence of electrical firms from among the 
exhibitors lies in the resolution passed by 
the National Electrical Manufacturers’ 
Association that its members would not 
show at any exhibition except those con- 
ducted under its auspices. We are not 
sure whether that decision was intended 
to relate fo such an exhibition as the pres- 
ent one; from the fewness of clectrieal ey- 
The 


British electrical manufacturer generally 


hibitors we should imagine it was. 


speaking is not verv keen about exhibi- 
The 


mentioned does not hold upon its member- 


tions. manufacturers? association 
ship roll a number of the most powerful 
British electrical manufacturing organizi- 
tions, so these were not bound by resolu- 
ton, However, these have not thought it 
worth while to be represented at ihe cn- 
gmeering and machinery exhibition, The 
promoters of the exhibition sought to in- 
chade electrical engmeering exhibits, and 
afew of these might have helped to OCCUPY 
some of the space which is now vacant - 
there is nol even a spanner in the entire 
gallery round the great hall- -its sole oo- 
cupants are a brass hand. The daily 
papers are talking of so many miles ‘il 
exhibits, and quoting estimates of the 
aggregate weight of the machinery on view 
so as to draw the publie to Olympia, hul 
it is not a show {o appeal to the public 
like last years electrical exhibition Which 
Was so popular, Engineering students 
Will of course find many things there qo 
Interest them., 


-n a 


Fnglish electricity Supply companies, 


municipal electricity committees. and their 


managers and engineers are alive at last 
to the nevessity for ading more enter- 


prisingly 


shall we say with more of your 
hustling?- in order to develom (hie elec: 
tricity selling business. The prize papers 
publishee as part of the seheme ol the 
Cooperative Electrical Development Às- 
sociation, of Cleveland. Ohios hare leci 
studied with 


considerable Mderest and 


they are bound to do vood on this <ide of 
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the Atlantic as well as that. We have 
been so busy for years (and are still) 
turning out new electrical engineers that 
there is no lack of technical assistance 
obtainable at cheap rates, and the man 
with genuine salesman ability and just 
enough technical knowledge to keep him 
from making a fool of himself, is going 
to be valued more and more in this elec- 
tricity supply business. We are not sure 
that it would be incorrect to couple poets 
and downright energetic business-getters 
together in one thing (perhaps not more) 
—they are born, not made. 


For sometime past several schemes have 
been on foot for supplying ample and 
cheap electric power to the Rand district. 
The Rand Central Electric Works, Lim- 
ited, a German concern very largely, 
though nominally a London company, is 
making extensive preparations, but this 
effort pales into insignificance at the side 
of the other gigantic schemes which are 
in process of elaboration. One of these 
big projects is said to be almost ready for 
an appeal to the public, and within the 
next month or six weeks, if the reports 
be correct, $15,000,000 of shares will be 
offered by the company which has re- 
solved to proceed with the works for elec- 
trical transmission from Victoria Falls to 
both Pretoria and Johannesburg. The 
distance from the Falls to Johannesburg 
is 600 miles “as the crow flies,” but the 
necessary deviations will make a trans- 
mission of 700 miles. One report says 
that 150,000 volts is the proposed press- 
ure, and that the first instalment of plant 
will be equal to 30,000 horse-power, it 
being intended to add to it as the demand 
necessitates. ALBERT W. BRIDGE. 

London, September 29, 1906. 
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Instructing Telephone 
Operators. 
To the traffic department of the New 
York telephone system the girl who wishes 
to become an operator must direct her 


steps. The qualifications necessary are 
good eyesight, good hearing, distinct 


enunciation, fair penmanship and gencral 
neatness. At least medium height is re- 
quired, and a bit over is an advantage. 
Recruits should be between seventeen and 
twenty-one years of age, and should have a 
good common-school education. Of course 
satisfactory references as to good char- 
acter are required. 

To teach these recruits the art of tele- 
phone operating the company maintains 
a school where more than a hundred 
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embryo hello girls are always in train- 
ing. They are taught telephone geog- 
raphy in order that they may ac- 
curately locate the point to which a call 
should be sent, and start the call with- 
out an instant’s loss of time. All are 
taught to do things in exactly the same 
way; to respond to the signal of the call- 
ing subscriber with the one phrase, “Num- 
ber, please,” to answer all calls and inquir- 
ies and complaints courteously, always 
using the rising inflection, as allowing the 
voice to fall conveys a disagreeable im- 
pression at the other end of the wire. The 
thought is installed into their minds that 
in telephoning a great deal depends on 
courtesy. They are taught that “A soft 
answer turneth away wrath.” 

After this course of training, lasting 
more than a month, the latter part of 
which is given over to actual operating on 
the practice-board in the school, the girls 
are graduated and apportioned among the 
exchanges needing new operators. In 
this allotment, so far as possible, the girls 
are sent to exchanges near their homes. 
This bit of courtesy on the part of the 
telephone company saves a good many 
nickels and much time to the operators in 
the course of a year. 

While going to school, the operators are 


. paid a salary of $5 a week, which is in- 


creased as they progress in the regular 
force, the average pay of the operators 
being about $10 a week. From the ranks 
of the regular operators promotions are 
made from the grade of senior operator 
to supervisor. 

The comfort of the operators is well 
looked after. At each exchange the coin- 
pany maintains a kitchen, dining room, 
sitting room, supplied with periodicals, 
an emergency hospital, a locker room with 
an individual locker for each operator, all 
of the quarters being well ventilated, well 
lighted, clean and pleasant. Hot tea and 
coffee are furnished to the operators, and 
they can obtain these at any time. In ad- 
dition to the regular lunch hour, the girls 
are allowed a relief period of thirty min- 
utes in the morning, and another in the 
afternoon, which they spend as they see 
fit in these rooms. This welfare work in 
each exchange is under the direction of 
a matron. 

The regular operating force is drawn on 
frequently nowadays to provide operators 
for the numerous small private exchanges 
which are located in nearly every establish- 
ment of any size in the city. At the pres- 
ent time in New York city there are 
about 25,000 telephone operators.—H. K. 
McCann, in N. Y. World. 
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Single-Phase Equipment for 
the Washington, Baltimore 
& Annapolis Railway. 

The announcement that the Washing- 
ton, Baltimore & Annapolis Railway has 
finally adopted the single-phase system 
and has placed contracts for the entire 
electrical equipment required for this line 
will attract considerable interest in en- 
gineering and railway circles. 

Jn the former plans for this system of 
single-phase equipment between Baltimore 
and Washington it was proposed to use 
a trolley potential of 1,000 volts, current 
being delivered at this voltage at a fre- 
quency of sixteen and two-thirds cycles 
per second. The present contract calls 
for a trolley potential of 6,600 volts at 
a frequency of twenty-five cycles per sec- 
ond. On the cars a four-motor equipment 
was proposed, each motor having a capac- 
ity of 100 horse-power. The new car 
equipments will consist of quadruple 
General Electric A-603 motor equipments 
for direct or alternating currents, each 
motor having a capacity of 125 horse- 
power. While the first proposed motor 
equipments would have driven the cars at 
about forty miles per hour, the new equip- 
ments, totaling 500 horse-power, will en- 
able express trains on the road to attain 
a speed on tangent level track of sixty 
miles per hour. 

The details of the new road have been 
carefully eworked out by the Roberts & 
Abbot Engineering Company, of Cleve- 
land, Ohio. Single-phase equipment was 
chosen only after the most careful engi- 
neering study had made it apparent that 
this system would prove most economical 
and best adapted to meet the special serv- 
ice conditions existing on this road. 

Some sixty miles of road will be oper- 
ated by the new company. The main line 
will be constructed between Baltimore and 
Washington, with a branch line, from a 
point on the main line near Odenton, ex- 
tending to Annapolis. This station on the 
new line will be known as Academy 
Junction. Over the main line between 
Baltimore and Washington an express and 
local service will be established, express 
cars being operated under a fifteen-minute 
headway and making the run in seventy- 
two minutes. The roadbed will be double- 
tracked throughout, with sidings arranged 
at suitable intervals so that the locals may 


be side-tracked to enable the expresses to’ 


maintain schedules. The rolling-stock 
equipment is to be very complete. Nine- 
teen express cars, capable of making sixty 
miles per hour on a tangent level track, 
will be operated. In addition two work- 
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cars will be equipped, each sufficiently 
powerful to haul a train of five ordinary 
passenger coaches at forty-five miles per 
hour, while four lower-powered cars will be 
used for local service. These last-men- 
tioned cars will run at a speed of forty- 
five miles per hour. The express and 
work cars will each be equipped with four 
General Electric A-603 (125-horse-power 
each) alternating-current-direct-current 
motor equipments with the Sprague- 
General Electric type M train control. 
The local cars will be similarly controlled 


but will be driven by two instead of four _ 


General Electric A-603 motors. 

Power for the new road will be pur- 
chased from the Potomac Electric Com- 
pany, of Washington, D. C., and will be 
delivered by that company at 6,600 volts, 
three-phase to a transformer substation 
located about three miles from Chesa- 
peake Junction. In order to obtain a 
balanced load on the three-phase gener- 
ators, the current as received at the sub- 
station will be changed from three-phase 
to two-phase by groups of two trans- 
formers connected three-phase on the 
6,600-volt primary side and two-phase on 
the secondary side. Half of the trans- 
formers will have the secondaries wound 
for 6,600 volts and the other half for 33,- 
000 volts. The 6,600-volt windings will 
all be connected in parallel on the same 
phase supplying single-phase current to 
the trolley as far as Academy Junction. 
The 33,000-volt secondary windings will 
all be connected in multiple on the second 
phase to the 33,000-volt transmission line, 
which will supply current to a step-down 
substation located at Academy Junction. 
The Chesapeake Junction substation will 
contain seven 800-kilowatt, water-cooled 
transformers, three with  33,000-volt 
secondaries and four with 6,600-volt 
secondaries, one of the latter transformers 
forming a reserve. 

At Academy Junction there will be 
four water-cooled transformers, twenty- 
five cycles, 800 kilowatts, reducing the 
single-phase 33,000-volt current of the 
transmission line to 6,600-volt current 
suitable for delivery to the cars. These 
transformers will supply the Baltimore 
and the Annapolis sections of the line. 

The substation at Academy Junction 
will be located adjacent to the car barns. 
For greater safety in inspecting and han- 
dling the cars, all of the trolley circuits in 
the car barn will be arranged for 600- 
volt direct current, and for this purpose 
two 300-kilowatt motor-generator sets will 
be installed in the transformer substa- 
tion, changing the 6,600-volt alternating 
current to 600 volts direct current. The 
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motor end of these motor-generator sets 
will be connected direct to the trolley cir- 
cuits, one phase being led from the trol- 
ley coming from Chesapeake Junction and 
the other from the Academy Junction 
transformers. A feeder regulator will be 
placed in one phase so that the motor- 
generator sets will act as balancers, per- 
mitting the Academy Junction trans- 
formers connected on phase B to feed into 
the trolley line supphed by the Chesa- 
peake Junction transformers on phase A. 
ln addition to acting as balancers and to 
supplying current to the cars in the barns, 
the motor-generator sets will also supply 
direct current to the motors in the repair 
shops located at this point. 

Government regulations within the Dis- 
trict of Columbia prohibit the use of the 
track return so that within this section 
the cars will be operated with a double 
trolley. This portion of the tracks, as 
well as that within the city of Baltimore, 
is at present operated by direct current, 
and the new cars are designed to operate 
on direct current over these sections of 
the line. 

The present Washington, Baltimore & 
Annapolis Railway Company which is con- 
structing the line is quite distinct from 
the initial corporation. The new com- 
pany, under the head of its president, 
George C. Bishop, has considerably 
broadened the former plans. Land has 
Leen purchased for a wider right of way 
along the route, and new bridges are being 
built, so that the roadbed will be excel- 
lent. The engineering work is in charge 
of the Roberts & Abbot Engineering 
Company, of Cleveland, Ohio, and con- 
tracis have been placed with the General 
Electrice Company for the complete -clec- 
trical equipment. The construction and 
operation of this road will be watched 
with great interest, as it is one of the 
largest and most important installations 
of the single-phase railway system ever 
undertaken. 

Se ie 


The New Plant of the Home 
Telephone Company, 
Detroit, Mich. 

The plant of the Home Telephone Com- 
pany, Detroit, Mich., is being built by the 
Electric Construction Company, St. 
Louis, Mo. The same interests control 
both the telephone and the construction 
companies. ‘The Commonwealth Trust 
Company, of St. Louis, Mo., js financing 
the proposition, and its resident represen- 
tative is W. W. Grayson, formerly of the 
Kinloch Telephone Company. | 

A site for the central exchange property 
has been purchased at the northwest cor- 
ner of Madison avenue and John R. street. 
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This gives 105 feet on Madison avenue 
and 100 feet on John R. street. The plans 
and specifications contemplate a building 
to cover the entire lot, three stories high, 
and devoted entirely to local and long- 
distance service. It is expected that the 
building will be ready for occupancy by 
May 15, 1907. The first floor, contain- 
ing 10,000 square feet, is devoted. to 
public and executive offices. The second 
floor is devoted to the long-distance board, 
hospital, rest room and lockers for the 
operators, terminals, battery roonr and 
office of the long-distance wire chief. The 
third floor is for switchboard exclusively. 
Under the building is a large basement for 
shops, storage purposes, ete. 

For its east exchange the company has 
purchased property at the corner of Field 
and Sylvester streets, and for the Delray 
office property has been purchased at the 
corner of Artillery and Lafayette streets. 

Contracts have been awarded for central 
office switchboards and substation tele- 
phones. The total present switchboard 
capacity is 15,000 lines, with an ultimate 
capacity of 40,000 lines. The number of 
substation telephones covered by the con- 
tract is 10,000. The contract has been 
awarded to the Dean Electric Company, 
of Elyria, Ohio, and the total amount of 
the award is about $500,000. Contracts 


Fave also been awarded for underground 
cables which are to be drawn into the 
conduits at present being constructed by 
the company. The contracts have been 
awarded to the John A. Roebling’s Sons 
Company, Trenton, N. J., and to the 
Stromberg-Carlson Telephone Manufac- 
turing Company, Rochester, N. Y. 
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Evening Courses in Direct- 
Current Testing at the 
Polytechnic Institute, 
Brooklyn. 

The evening sessions in direct-current 
dynamo-testing were begun on Thursday 
evening, September 27, at 7.30 o’clock, 
at the Polytechnic Institute, Brooklyn, 
N. Y., under the direction of the class in- 
structor, Sydney W. Ashe. This class ex- 
tends over a period of twenty successive 
evenings, from 7.30 to 9.30 o’clock, and is 
similar to the course given during the 
day. The course involves a series of tests 
of the construction, regulation, efficiency 
and operation of direct-current dynamos 


and motors, together with a consideration 
of the efficiency and distribution of light, 
and the candle-power of arc and incan- 
descent lamps. 

From those desiring to have their work 
credited toward the degree of electrical 
engineer, engineering reports upon the 
tests performed will be exacted. 
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The Artificial Dispersion of Fogs by 
Electricity. ` 

The problem of artificially dispersing 
fogs has been studied by Maurice Dibos 
for some Vears past. As long ago as 18599 
he endeavored to accomplish this by means 
of compressed air discharged from the 
bow of a steamer. Still later he took up 
the cleetrical method, using both alter- 
nating and direct currents, and sueceeded 
in clearing zones from 100 to 150 metres 
in diameter. As soon as the discharge 
was stopped the fog at once closed in again, 
Dui 


charges. 


dispersed upon renewing {he dis- 
Although what has been aone 
in this direction is small, it points to pos- 
sible inportant developments which would 
be particularly Valuable in important com- 
mercial ports. The article gives a review 
of all the work that has, been done upon 
this problem, and gives some data show- 
ing the amount and hind of solid matter 
found in the air of certain large cities.— 
Translated and abstracted from L'iter- 
friction (Paris). Seplember 22, 
< 
Experiments with the Heusier 

Magnetic Alloys. 

Some interesting experiments have been 
Cabe and L. W. 
Austin with a number of samples of the 
After a brief 
review of preceding work with these al- 


ronducted by K. E. 
Heusler magnetic alloys. 


lovs the latter are described. They con- 
sistel mainly of copper, manganese and 
aluminum, but contained from one to 
one-half per cent of airon, from a trace to 
about four per cem of Jead, and a small 
Amount of siheon, A few ether elements, 
suchas carbon. phosphoros and siteon, 
could ke detected in certain of the samples, 
Experiments to determine the modulus of 
elasticity were unsuccessful, due to flaws 
in the samples: and while not even an 
approximate valve for Youngs mo fulus 
mav be given, itis apparently very arec. 
Magnetization curves were obtained. the 
to hivh 


These curves resemble closely those for 


induction beine carried values. 
Iron, the carve for one sample being very 
hike that Two of 


the samples were but sliehtly magnetice. 


for a harel substance. 


Curves for permeability and gnduetion 
were plotted. The sreatest value for per- 
meability found was for one sample an 


Which it reached about $75 at an induction 
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of 1.S00, 


were obtained. 


Curves for maenetostriction 
Tt was found that the ex- 
pansion of the samples was not propor- 
the 


more rapidly. 


tional to magnetization, but in- 


CrEASES It is relatively 
larger the softer the material From the 
result it seems fair to conclude that the 
harder the allov, the higher Youne’s mod- 
ulus. The thermoclectric forces were also 
determined. Tt was found that these were 
unatected by the magnetic condition of 
the sample. The conclusion is drawn from 
the investigation that in these allovs cer- 
fain properties seem to be absent which 
have always been thought to be Closely con- 
necte] with maecnetie substances. —A b- 
stracled from the Bulletin of the Bureau 
of Slandards (Washington), August. 


< 


Grounded Neutrals with Series 
Resistance. 


The advantages and disadvantages of 
srounded neutrals on polyphase systems 
are discussed here by P. TE Thomss, par- 
teular reference beim made to the s\s- 
tem of the Pnterborough Rapid Transit 
New York city, 


speaking. the advantages of the groun te! 


Company. of Broads 


system are the Ponitation of the rise of 
potential to earth that occurs when one 
line of a system becomes grounded, and the 
causing of a short-circuit if one dine wire 
berop es epounded, thus ODENINL thie ch- 
cutl-bresker on the grounded feeder. The 
disadvantage of a grounded neutral is the 
fact that a sinele ground is sufficient. to 
ervse a short-circuit and an interruption 
of the service. On systems which can be 
repaired without disconnecting the feeders 
the oreunded neutral would therefore be 
objectionable, but for hich-tension Wires 
Which must be disconnected anyhow for 
ropatis. this disadvantage is not so great. 
[n pants having a large mumber of feed- 
ers, any one of which may be cut oui 
without affecting the svstem, il is pos- 
sible to arrange the grounded neutral so 
as to open a particular feeder without 
shutting down the rest of the system. This 
is done by inserting resistance in the 
eround wire of the neutral. ‘This resist- 
ance tends, however, to prevent the realiza- 
tion of the advantage of the crounded neu- 
tral, since it hinders the free flow of cur- 
the earth. 


high resistance, short-crremt troubles are 


rent to With comparatively 


poles having the same potential as 


circult-breakers 


the 
quietly, but the current taken is not sutli- 


limited and open 
cient to prevent a rise of potential to 
evround on the rest of the system. As 
this resistance is made relatively less, the 
short-cireuit current becomes greater, and 
the rise of potential is better controlled, 
On the Interborough system a resistance 
of about six ohms, allowing nearly 1,000 
amperes to flow, has given the most satis- 
Additional complications arise 
when several generators are employed, for 
if but one resistance be placed in the 
ground wire a serious overload may occur 


faction. 


when only a few generators are in opera- 
tion, It seems better to connect each.gen- 
erator to the ground through its own re- 
sistance, but when this is done switches 
must be provided for disconnecting the 
idle generators from the neutral bus.— 
Abstracled from the Bleetric Journal 
(Pilishurg)., Seplember, 
< 
Continuous-Current Dynamos with 
Auxiliary Poies. 

The magnetic effect of the auxiliary 
poles on the field of a contimuous-current 
dynamo is discussed here by A. Lioubille. 
lt is shown first that ina two-pole machine 
two field there 
points in the voke midway between the 
ihe 
centre of the armature core. Tf, therefore, 


having coils are iwo 


two auxiliary poles be placed at these 
points they will, if not excited, in no way 
affect the magnetice distribution of the 
dynamo. Exciting the two coils causes 
merely the superposing of the auxiliary 
field upon the main field, and this is shown 
to be the ease both theoretically and ex- 
pertuentally, because, while the theory 
assuimes that the reluctance of the circuit 
remains constant at all points, the in- 
ductanee will be affected appreciably only 
in the voke, and the latter is not generally 
saturated. The study does not take up the 
question of magnetie leakage, which un- 
doubtedly would be seriously affected by 
the auxiliary poles. This effect will be 
very complicated, but it mav be reduced 
considerably by the plan proposed by R. 
Pohl. in whieh the auxiliary poles are 
shifted around until they are brought close 
to the main poles of similar sien.—Ab- 
stracled from Lo Industrte 
(Paris), September 10, 
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The Use of the Wehnelt Interrupter 
with the Righi Exciter for 
Electric Waves. 

. In making a quantitative investigation 
of the performance of the Righi exciter, as 
usually employed, it is usually necessary 
to make the measurements by a very sensi- 
tive galvanometer. To get around this dis- 
advantage, A. D. Cole considerably in- 
creased the energy of the vibrations by 
adopting a Wehnelt interrupter and modi- 
fying the exciter so that it would operate 
cool. The latter condition was obtained 
by circulating oi] through the oil cup. 
Considerable difficulty was found in devis- 
ing an interrupter of this type that would 
operate satisfactorily and not go to pieces 
after a short time. Various forms of ad- 


justable electrode were tried, sealed into 


glass or covered with rubber, but none 
was satisfactory. Small discs cut from 
the bowl of a clay pipe were but little 
more durable. Compressed asbestos .and 
a hard kind of talc were tried and re- 
jected. Good results were obtained finally 
by using small discs cut out of a piece of 
close-grained slate. A small hole was 
drilled through the centre of the disc, 
which was then cemented to the end of 
a glass tube. A platinum wire passed 
through a cork inserted in the opening, 
the cork being forced into the upper end 
of the glass tube. This tube was allowed 
to project into weak sulphuric acid, a 
dilute solution being more convenient for 
handling, and the increased resistance 
being an advantage, rather than a disad- 
vantage. The other electrode was formed 
of a strip of lead bent into U form. An 
alternating current of 100 volts was used 
for exciting this interrupter. Although 
it could be used without any resistance 
being inserted, better results were obtained 
when a resistance of about seven ohms was 
placed in the primary circuit, the platinum 
wire being pushed out through the slate 
until about two millimetres projected into 
the acid. The amount of resistance used 
in series with the interrupter must be 
varied with the length of platinum wire 
exposed. This device proved very satis- 
factory in action.—Abstracted from the 
Physical Review (Lancaster), September. 
< 


Oscillographs and Some of Their 
Recent Applications. 

A convenient form of oscillograph is 
described here by B. A. Ramsay, the ap- 
paratus permitting not only continuous 
records of current and electromotive force 
to be obtained, but short typical curves to 
be made, at the same time the curves are 
plainly visible. Or it may be adapted for 
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projecting curves on a screen. The device 
is particularly adapted for studying high 
potentials up to 30,000 volts. The oscil- 
lators are mounted on a tall corrugated 
porcelain insulator, over which a porcelain 
cover is set. A plate of porcelain is inter- 
posed between the oscillator and the box 
containing the sensitive surface, in order 
to prevent troubles from brush discharges. 
Two vibrating systems are mounted inde- 
pendentlv, so that either may be taken out 
for adjustment or adjusted within the 
magnetic field. Instances are described in 
which a device of this kind proved of much 
commercial value. It was found that the 
wave form from a certain alternator was 
rather irregular, and these irregularities 
were greatly magnified when it was con- 
nected to unloaded cables. A slight change 
in the shape of the pole face remedied the 
trouble. It was found that the luminous 
efficiency of an alternating-current arc is 
fortv per cent higher when supplied from 
an alternator with a flat-top electromotive- 
force curve, than from a machine with a 
peaked curve; so that where are lighting 
forms a considerable portion of the load 
it is important to select an alternator 
having a suitable wave form. On the other 
hand, transformers have a higher efficiency 
with peaked wave form. Some interesting 
investigations were made showing the 
shape and phase of the current and elec- 
tromotive force during electrolysis. An 
interesting result is given, in which the 
current leads the electromotive force by 
about forty-five degrees and shows peculiar 
irregularities when at its higher values. 
A simple synchronous motor has been de- 
vised for use with this apparatus, which 
is an induction motor with a short-cir- 
cuited rotor, the core of which is, however, 
deeply slotted at four points. It has a 
two-phase winding and starts as a split- 
phase induction motor, but runs up into 
synchronism and operates as an attracted 
iron motor.—Abstracted from the Elec- 
trician (London), September 21. 

- . 
Phenomena Observed in Crookes 
Tubes. 

No satisfactory explanation seems to 
have been made of the phenomena char- 
acterizing prolonged discharges in a 
Crookes tube. These are considered here 
by N. T. Bacon. They are, first, a dis- 
charge of peculiar rays from the anode, a 
discharge of different peculiar rays from 
the cathode, gradual attenuation of the 
discharges, recrudescence of discharges on 
heating the walls of the tube, and coating 
the walls with platinum black. To ex- 
plain the attenuation of the discharge and 
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its reappearance upon heating, it has been 
suggested that the gases in the tube might 
be absorbed in the pores of the glass ves- 
sel; but this hardly seems rational, be- 
cause the walls of such vessels are very 
thin, and if absorption could take place 
there would probably be a kind of osmotic 
transfusion from the glass through the out- 
side. It seems reasonable to ascribe the 
gradual attenuation to increasing vacuum, 
since it is partially overcome by heating 
the tube; and it might be that the gases 
accumulate on the glass, forming a sort of 
surface film, such as is known to be formed 
under atmosnheric pressure. The same 
explanation might account for the heat- 
ing of platinum sponge in an atmosphere 
of hydrogen, as the gas might be condensed 
even to the point of liquefaction. If 
molecular elasticity be mbre or less im- 
perfect in the solid state, a molecule of 
hydrogen, striking an imperfectly elastic 
platinum molecule, would rebound with 
diminished velocity, the lost kinetic energy 
going to raise the temperature. In the 
pores of the platinum sponge the hydrogen 
molecule will naturally strike again and 
again the imperfectly elastic mass, with 
further evolution of heat and loss of 
velocity, until it reaches nearly the orbital 
velocity of the vastly heavier platinum 
molecule, and may thus be reduced even 
to the liquid condition. Such a film would 
give off molecules when heated, and, know- 
ing platinum black to have this action on 
gases in higher degree than glass, the 
vacuum in the tube might be increased by 
the platinum coating, and the heating of 
the walls of the tube would partially re- 
store the latter to its activity. The higher 
the vacuum the more important relatively 
this action becomes, as the exposed surface 
of imperfect elasticity remains constant, 
while the number of gaseous molecules 
diminishes. This idea may sufficiently ex- 
plain the recrudescence on heating the 
walls of the tube, but it does not explain 
the emission of rays, and hardly seems 
sufficient for the continuing gradual in- 
crease of vacuum. ‘These might be ac- 
counted for on the hypothesis of a resolu- 
tion of atoms into electrons or emanations, . 
under the discharge in a Crookes tube, 
and radiation of these, to which the glass 
walls might be pervious. It is possible, 
for these reasons, that there may be pres- 
ent some of those ethereal forms of matter 
postulated to account for the curious 
changes attending the transformation of 
radium to helium: From present indica- 
tions, it is not improbable that under these 
limiting conditions the electric discharge 
can only take place bv a disruption of 
atoms. There is the intermediate possi- 
bility of the mere disruption of molecules 
into nascent atoms, but this would not 
continually intensify the vacuum, though 
it might be an intermediate stage.—Ab- 
stracted from the American Journal of 
Sctence (New Haven), October. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The accompanying illustrations will con- of the admasters the public service com- Notwithstanding some natural prejudice 
vey two distinct impressions. One is that panies are carrying two persons where one against blanket advertising, no one can 
which appreciates the spectacular and out- walked before; burning two lamps where say that this is not attractive and con- 
of-the-ordinary in advertising, and the 
other that which appreciates the attempt 
to create desire and educate by means of 
an orderly and artistic presentation of 
facts and figures. Each of these ideas is 
effective—very effective. 

The Muskegon Traction and Light 
Company, Muskegon, Mich., which owns 
the gas company in Muskegon is the user 


TRACING RESULTS 


TRACING the results of using Electric Power with current from The 
Sy, Philadelphia Electric Co, is as sure and satisfactory as tracking the 
PRS È footprints of an animal in soft earth.s# Tracing results is a pleasant 
VEN occupation if it shows dollars saved or dollars earned. 4# Do you know 
A SS À how much your power is costing you? Not ABOUT how much but 
WAS EXACTLY! Will you let us show you? &# It won't cost you a cent 


= DnaJ Ooo es ee 


of electric cars, electric signs and electric- i out, and even if you don’t decide to use our Power, you 
ity to sell gas. This form of publicity, it ` will have learned whether your present supply is economical or the reverse. 
is understood, has been very successful— 3# During the past three months we have introduced Philadelphia » 


Electric Service and shut down many of the largest private plants in the 


a a ee ee City. # Examine the List printed below, and then send for particulars. 


is considering increasing the number of 


nl 
cars thus illuminated. All of which shows THE PHILADELPHIA ELECTRIC COMPANY 


TENTH AND SANSOM STREETS BOTH ‘PHONES 


< eTes¢eoe-ceserry ce AY 


_——— 

The tollowing are a few of those who 

OTTAWA ST bave lately contracted for Philedelphis 
-e Electric Service: 

NAME , LAMPS HP. 

The North American Co. . . 4000 OO 

The Jefferson Mospital, . . . 300 375 


Providing that there is neither expense to us, nor obligation 
Gtanderd Roller Bearing Co. . 200 


in the matter, tindly make comparison of the cost of our present 
Record Publishing Co. . . . +2 power supply with Philadelphia Electric Service. What method 
200 k did you pursue in shutting down the plants mentioned ? 
R H. Feerderer B Co . .. 209 Yours truly. 
Pi į ' 


Name . 


Address 


A FOLDER FROM THE PHILADELPHIA ELECTRIC COMPANY, OPENED. 


hitherto a single candle flickered and pro- vincing. The color design is simple black 
viding a gas spigot where not so long ago and red, and the stock is a soft gray. The 


A NOVEL Gas ADVERTISEMENT. 


the rapidity with which these advertising 
bugs are boring into our sensibilities. 
First, there was danger of arrest for stick- 
ing a paster or hanging a circular inside 
of a car; then some enterprising soul sug- 
gested a few dignified cards announcing 
special products; then whole systems were 
turned over to syndicates controlling every 
bit of available space in the car so that 
if the traction company has an announce- 
ment it must cut out the light from one 
of the windows; and now the outside of 
the cars are attractively calling attention the wood box and scuttle were in the way folder combines an argument; facts and 
to the other commodity the company has of a man’s feet and peace of mind. figures in connection with recent installa- 
to sell. This is certainly a period of The folder illustrated herewith is tions, and a return postal suggesting an 
utilitarianism, and under the guidance from the Philadelphia Electric Company. enquiry. 


A FOLDER FROM THE PHILADELPHIA ELECTRIC COMPANY, CLOSED. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A Metallic Support for 
Cross-Arms. 


A device of special interest to con- 
structors of power transmission lines, in- 
terurban railways and even electric light 
systems is shown in the accompanying 
illustrations. The device is a steel gain, 
which is clearly shown in Fig. 1. In this 
illustration it will be seen that the cross- 
arm is attached to the pole by means of a 
metal fixture composed of two plates en- 


Fig. 1.—STEkEL GAIN IN POSITION. 


gaging each other and at the same time 
engaging the cross-arm and the pole. The 
curved steel plate embraces the pole, while 
the gain plate, which is provided with pro- 
jecting braces or tongues, supports the 
cross-arm. The tongues of the gain plate 
pass through apertures in the pole plate 
and fasten into the pole. Shoulders on 
these braces clamp against the pole plate 
and afford a most rigid support for the 
gain.’ The pole plate normally has a 
greater radius than the largest pole top, 
and when drawn into place not only con- 
forms closely to the circumference of the 
pole, but, by pulling the gain toward it 
as it is clamped into place, provides suf- 


ficient spring tension to compensate any 
shrinkage in the pole or cross-arm. 

Again referring to Fig. 1, it will be 
seen that the device is attached by one 
through bolt, which passes through the 
cross-arm, the gain plate, the pole plate 
and the pole, and is held by the usual 
square washer and nut. The pole plate 
is afforded an additional support by the 
two lag screws, one placed above and the 
other beneath the gain. 
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The advantages claimed from the use 
of the steel gain are numerous. The de- 
vice, whew properly fastened in place, 
supports a five or six-foot cross-arm 80 
rigidly that cross-arm braces are unneces- 
sary. This is a decided advantage, as 
the cost of cross-arm braces and the cost 
of cutting a gain are saved. A further 
saving is effected in mounting the arm 
with this steel gain, as the relation of the 
gain to the pole plate is such that the arm 
is brought into perfect alignment without 
the usual sighting and without the use 
of a square. Still another advantage is 
derived from the fact that this steel gain, 
when in place, adds to the strength of the 


pole instead of reducing the strength at 
a point where it is most needed. 

While the advantages of construction 
are of great importance, undoubtedly the 
most valuable feature of the device is 
noticeable after the power transmission 
line, or whatever other line the device is 
used on, has been put into operation. The 
use of a single metallic cross-arm brace 
or a pair of metallic braces causes a 
noticeable loss of current by leakage. This 
leakage is greatly increased during damp, 
rainy or snowy weather. The steel gain, 
by eliminating the cross-arm braces, re- 
duces this troublesome feature in power 
transmission work and makes it possible 
to use a shorter arm. 

Although the steel gain is new so far 
as heavy work is concerned, a smaller and 
lighter gain has been used in telephone 
and electric light work for a little more 
than two years. In the lighter branches 
of construction it affords the same advan- 
tages, and it has proven itself an econom- 


Fie. 2.— Parts oF STEEL GAIN. 


ical and satisfactory support for cross- 
arms. Various sizes are made to accom- 
modate telephone and electric light arms, 
as well as the heavier arms for power 
transmission lines. The pole plates of the 
lighter gains are not extended as are 
those shown in the illustration, but they 
ae sufficiently long to afford a rigid sup- 
port. 

When shipped from the manufacturer 
the two plates are assembled, the tongues 
of the gain plate engaging the pole plate 
so that the device may be considered as a 
single unit. Both the pole plate and the 
gain plate are made of No. 12 Bessemer 
steel, and the weight of the large gain for 
five-inch arms is approximately three 
and one-half pounds. The gains are 
furnished plain or galvanized, as ordered. 
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The Marshall Electric Manu- 
facturing Company’s Stand- 
ard Dial Switch. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., has recently de- 
signed, and is now putting on the market 
a new form of indicating surface snap 
switch for 250 volts. The dials on these 
awitches are securely locked in position by 
a plug or projection rigidly fastened to 
the switch spindle spring plate, which 
projects through a corresponding hole 
in the dial, so that there is no possibility 


STANDARD DIAL SWITCH. 


of the dial being misplaced and giving 
the wrong indication. 

These switches are also equipped with 
eccentric binding posts, giving an unusual 
thickness of metal through which the 
binding screws are threaded. The cover 
is lined with hard paper drawn in a 
smooth, continuous cup without seams or 
corrugations. 

These switches are carried in stock at 
the New York office, 227 Fulton street; 
at the Chicago office, 169 Adams street, 
as well as at the Boston works. | 


A Fifty-Ampere Dry Cell. 

The French Battery Company, Madi- 
son, Wis., is placing on the market a new 
dry cell designated as the “Auto Special,” 
which has an initial output of fifty am- 
peres. Besides this large output the tests 
made are said to have proved that the re- 
cuperative power is in every way equal to 
the high discharge. This is a cell of 
standard size, two and one-half by six 
inches. 

While introducing this battery, the 
company. realizes that there is only a 
special class of consumer desirous of buy- 
ing a battery with this high amperage. 
The company is, therefore, making four 
different types of battery. These types are 
manufactured on different principles, and 
show, therefore, different results in dis- 
charge. The company makes the “Bell” 
type, giving from twelve to fifteen am- 
peres; the “Telephone” type, giving from 
twenty-two to twenty-five amperes; the 
“Ignition” type, giving from thirty-two 
to thirty-five amperes, and the “Auto 


ELECTRICAL REVI EW 


Special,” giving from forty-five to fifty 
amperes. 

The company is now located in its new 
factory building, which has been erected 
to give facilities for supplying the increas- 
ing demand for these batteries. 


> 


The Franklin Electric Manu- 
facturing Company’s Street 
Railway Incandescent 
Lamp. 

The accompanying illustration shows 
the incandescent lamp developed for street 
railway use by the Franklin Electric 
Manufacturing Company, of Hartford, 
Ct. This lamp will be demonstrated in 
building 4, section B, booth 30, of the 
manufacturers’ exhibition at Columbus, 
Ohio, in conjunction with the mecting of 
the American Street and Interurban Rail- 
way Association, to be held next week. A 
feature of the demonstration is a vibrat- 
ing machine designed to reproduce the 


ANCHORED FILAMENT STREET RAILWAY 
LAMP. 


conditions under which the incandescent 
lamps operate in street railway service. 
This exhibit is intended to show the effec- 
tiveness of the Franklin company’s lamps 
in this field. 

In this lamp the filament is anchored at 
its lowest point and is supported directly 
from the stem. This is accomplished by 
means of a small glass column extending 
from the stem past the upper portions of 
the filament coil. The filament is securely 
fastened to an anchored wire welded into 
the glass column, and the greatest possi- 
ble rigidity of filament support is thus 
obtained. 

Through this method of construction 
the lamp sustains vibration equally well 
at all parts of the filament. Any possi- 
bility of the filament drooping or touch- 
ing the bulb is removed. The lamp is 
made of specially selected materials 
throughout, and is constructed particu- 
larly to resist hard usage. 
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Small Generators Arranged 
for Direct Connection. 

To meet the demand for a small direct- 
connected. steam or gas-engine-driven 
generator for isolated plants or private 
residences, the Crocker-Wheeler Company, 


C.-W. Form 1 MACHINE ARRANGED FOR DIRECT 
CONNECTION. 


Ampere, N. J., has developed a type of 
machine especially arranged for this pur- 
pose, consisting of a magnet frame and 
armature with shaft. The commutator 
end of the shaft is carried in a bearing 
supported by a rigid bracket which is 
bolted to the side of the frame, and the 
inner end of the shaft is finished to re 
ceive the engine coupling. The general 
appearance of this machine is well shown 
in the accompanying illustration. 

The magnet frame of this machine is of 
cast iron, circular in form and of compact 
and pleasing design. The machines are 
of the multipolar type, and the frames are 
cast with fect for attaching to the engine 
subbase. The poles are round and of 
cast steel, welded into the magnet frame, 
provided with removable shoes which hold 
the field coils in place. 

The brushes are held in a brush box 
pressed against the commutator by an ad- 
justable spring. The studs carrying the 
brush-holders are firmly attached to the 
rocker arm and thoroughly insulated. All 
brushes may be shifted simultaneously by 
rotating the rocker on its seat. 

The field coils are wound on forms and 
thoroughly insulated, the outer surface 
being protected from mechanical injury 
by a covering of stout insulation coated 
with moisture-proof varnish. 

The armatures are of the iron-clad type 
with formed coils laid in open-top slots. 
The slot insulation is composed of press- 
board, oiled muslin and mica cloth. 

The machines will run continuously 
under full load with a rise in temperature 
above the surrounding atmosphere not ex- 
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ceeding forty-five degrees centigrade in 
any part. They will carry twenty-five 
per cent overload for one hour, and with 
the brushes set in proper position will 
work under any variation of load between 
no load and full load without sparking, 
and will stand fifty per cent momentary 
overload without injury. 
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National Motor-Generators in 
the Substations of the 
Columbus, Ohio, Railway 
and Light Company. 

The power plants and systems of the 

Columbus, Ohio, Railway and Light Com- 

pany are among the most modernly 
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stations with an aggregate output of 10,- 
000 kilowatts. The smallest of these is 
the Milo station, just outside of the city 
limits, which had a capacity of 800 kilo- 
watts. The Milo station has within the 
past month been converted into a substa- 
tion, and a National 500-kilowatt motor- 
generator set installed to supply current 
to the system in this district. This set 
is of the three-bearing type and consists 
of a 750-horse-power, three-phase, sixty- 
cycle, 600-revolutions-per-minute syn- 


chronous motor, receiving current at 4,100 
volts and driving a 500-kilowatt direct-cur- 
rent generator which generates current at 
575 volts and 870 amperes. The construc- 
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class of work and the flexibility attending 
their use has created a large field for elec- 
tric drive which is rapidly superseding 
the methods formerly used. An illustra- 
tion of this fact is found in the plant of 
the Springfield Metallic Casket Company, 
of Springfield, Ohio, where the rapidly 
increasing business created power demands 
that were considerably in excess of the 
steam engine equipment, and electric mo- 
tors were installed in preference to addi- 
tional steam capacity. This company man- 
ufactures high-grade metallic caskets with 
self-locking covers that can not be re- 
moved when once placed in position. 

The electrical equipment consists of two 


NATIONAL MOTroR-GENERATORS IN THE SUBSTATIONS OF THE COLUMBUS RAILWAY AND Licut COMPANY. 


equipped stations in the Central West, 
embodying as they do the newest and 
latest practice in equipment and opera- 
tion. The company was incorporated in 
Ohio in 1903 and acquired by lease the 
Columbus Railway Company and the 
Columbus Edison Company. On July 1, 
1906, the company also acquired operat- 
ing control of the Central Market Street 
Railway, which was one of the Appleyard 
properties, but was obtained by the Ohio 
syndicate at a receiver’s sale. The Central 
Market Street Railway owns sixteen miles 
of track and leases fifteen miles. The 
Columbus Railway and Light Company 
owns 107 miles of track, making a total 
of 138 miles in the combined system. 

The system consists mainly of broad- 
gauge lines on which 331 cars are oper- 
ated. On the standard-gauge lines, about 
sixty cars additional are operated, making 
a total of nearly 400 cars in use. The 
majority of these cars are equipped with 
General Electric No. 67 motors, with a 
scattering of General Electric No. 52 and 
No. 800 and Westinghouse No. 12 and 
No. 49. 

Current for operating the railway and 
lighting system is generated in four 


tion of these machines provides for a 
liberal rating and low temperature rises 
and at the same time gives a compact set 
of very rugged appearance and graceful 
lines. 

The Columbus Railway and Light Com- 
pany has also recently installed a National 
induction motor-generator set in a new 
substation at the corner of High and 
Town streets. This set is used for bridg- 
ing in on the underground Edison light- 
ing circuit. This set comprises a 375- 
horse-power motor wound for three-phase, 
sixty-cycle, 4,100-volt current and driving 
a .250-kilowatt, 250-volt, direct-current 
generator at a speed of 720 revolutions 
per minute. The present connected light- 
ing load of the company is about 150,000 
sixteen-candle-power lamps. In the busi- 
ness section of the city the lighting system 
is underground. 


Electric Power in the Plant of 
the Springfield Metallic 
Casket Company, of Spring- 
field, Ohio. 

Electricity as a motive power for the 
operation of industrial plants has, by its 
obvious advantages, come into general use 
in all branches of manufacturing. The 
simplicity of electric motors, the ease with 
which they can be applied to almost any 


Westinghouse type CCL motors of fifty- 
horse-power capacity each, which are 
belted to line shafting that in turn drives 
various machines. This is only one of the 


Two . Firty-Horse-PowER WESTINGHOUSE, 
Tyre CCL Morors, IN PLANT OF THE 
SPRINGFIELD METALLIC CAasKkET COMPANY, 
SPRINGFIELD, OHIO. 


many instances where progressive com- 
panies have shown appreciation of the 
superiority of electric drive that led to its 
adoption. 
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Diesel Oil Engine Test. 
The accompanying table and diagram 
are taken from a report on a 225-brake- 
horse-power Diesel oil engine installed at 


British Theermel Pures (10003) 
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and one unit of 120 brake-horse-power to 
drive the high-pressure compressors used 
for starting and injecting fuel oil. All 
engines run in parallel with each other 


Brake Horses Bwer 
HEAT CONSUMPTION CURVE. 


the plant of the Kimberly & Clark Paper 
Company, Kimberly, Wis., recently tested 
by the Sargent Engineering Company, 
Chicago, Ill. The plant consists of four 
Diesel engine units, one a 450-brake- 
horse-power engine (formed by coupling 


and with water-wheels. The plant was 
installed as an auxiliary to the water 
power, and is used when there is not suf- 
ficient water to operate the mills. 

An examination of the diagram and 
table herewith will show some interesting 


the shafts of two 225-brake-horse-power features. The diagram particularly shows 
Quarter Half Three- Full Over- 
Load Load SAT ES Load Load 
Date of run........ssesssssesoesoe 1-5-'06 1-5-’06 1-5-"06 1-13-06 1-13-'06 
Length of run in hours............. 1.0 2.0 2.0 4.0 0.75 
Revolutions per minute............. 179.1 177.1 174.8 169.1 161.2 
Brake horse-power.........eeee-ee0% 68.15 133.7 194.9 249.7 263.8 
Electrical horse-power............+5. 54.5 113.6 170.6 224.8 237.5 
Kilowatts os scsi ees ese vases cece es 40.7 84.8 127.3 167.7 177.2 
Pounds of fuel oil used in main engine 

Der hour occ. awe es wee ee eNs 42.75 57.1 82.5 106.37 126.66 
Pounds of fuel oil used {in compressor 

unit per Hhouris 0s nese saee owes 40.5 35.6 35.87 38.93 38.33 
One-quarter oil used in compressor 

unit per hour............-2000- 10.12 8.9 8.97 9.73 9.58 
Total pounds of fuel oil used per hour. 52.87 66.0 91.47 11.61 136.24 
Pounds of fuel oil used per brake 

horse-power .........ceeeeecene 0.776 0.493 0.469 0.464 0.516 
Pounds of fuel oil used per electrical 

horse-power ..........cece eves 0.97 0.580 0.53 0.516 0.573 
Pounds of fuel oil used per kilowatt- 

bour saarea Tunik a a Ea tees 1.29 0.778 0.718 0.69 0.77 
Pounds of jacket water per hour. 2,033.5 2,528.3 8,324.0 3,894.5 5,306.0 
Pounds of jacket water per brake- 

horse-power-hour .........esssse 29.5 18.9 17.1 15.6 20.1 
Average temperature inlet water..... 84.0 34.0 34.0 38.8 40.0 
PRA temperature outlet water.... 126.6 135.5 137.9 180.0 170.0 
British thermal units per brake-horse- 

power-hour .......... cece ee eee 15,103.0 9,594.0 9,127.0 9,029.0 10,041.0 
British thermal units per electrical- 

horse-power-hour ..........+e0. 18,877.0 11,287.0 10,314.0 10,041.0 11,151.0 
Thermal efficiency of engine and dy- 

namo, 2,545 British thermal units 

per electrical horse-power....... _ 13.4 22.5 24.6 25.3 22.8 
Thermal efficiency of engine, 2,545 

British thermal units per brake 

horse-power .......... 20 e ee eeee 16.8 26.4 27.8 28.1 25.3 
Percentage British thermal units in 

water jacket 66555 6 Ge ie ee owees 18.2 20.0 19.5 24.3 26.0 
Percentage British thermal units in 

exhaust radiation and engine fric- 

ton ohio le ea kee ea eh Pea Mon 65.0 53.4 52.7 47.6 48.7 
Percentage British thermal units in 

brake horse-power ............. 16.8 26.4 27.8 28.1 25.3 
Pounds of oil per 100 brake-horse- 

power-hours ..........ccceeeaae 77.6 49.3 486.9 46.4 51.6 
Gallons oll per 100 brake-horse-power- 

ROUTE ars on ea bes ela ae ee G4 10.5 6.7 6.4 6.3 7.0 
Gallons oil per 100 kilowatt-hours. 17.6 10.6 9.8 9.4 10.5 
Fuel cost of 100 brake-borse- power- 

hours in cents with oil at 3.64 

cents per gallon................ 38.6 24.5 23.3 23.0 25.6 
Fuel cost of 100 kilowatt-hours...... 63.0 38.5 35.6 34.2 38.2 


engines), coupled to a 300-kilowatt, alter- 
nating-current generator, two units of 
225 horse-power, each connected to a 150- 
kilowatt, alternating-current generator, 


the low heat consumption per brake-horse- 
power-hour, and also the manner in which 
the fuel consumption follows the load 
from quarter to half, and from half to 
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full load. In the diagram the abscisse 
represent the brake-horse-power de- 
veloped, the ordinates representing the 
British thermal units in thousands per 
horse-power-hour. 

Referring to the table, the final data 
show that the fuel cost of this plant with 
crude oil at 3.64 cents per gallon is 
twenty-three cents per 100 brake-horse- 
power-hours at full load, and thirty-four 
cents per 100 kilowatt-hours. This en- 
gine is sold under a guarantee to deliver 
100 brake-horse-power-hours on eight gal- 
lons of crude or fuel oil, and 100 kilowatt- 
hours on twelve and one-quarter gallons. 


The New Plant of the 
H. T. Palste Company 


The H. T. Paiste Company, Philadel- 
phia, Pa., has recently moved into a new 
factory building containing five stories and 
basement, 50 by 120 feet, with 30,000 
square feet of floor space. H. T. Paiste 
established his present business in 1887, 
manufacturing at that time the Paiste 
switch, which was one of the pioneer snap 
switches made in this country. Other arti- 
cles were added to the line, until at the 
present time the company is manufactur- 
ing 400 distinct articles entirely in the 
line of electric lighting supplies. The com- 
pany was incorporated in 1894. 

In the new building the power plant 
consists of a ninety-horse-power Coates- 
ville boiler and a sixty-horse-power Ball 
engine direct-connected to a thirty-five- 
kilowatt Westinghouse direct-current gen- 
erator. The electric plant was installed by 
the D’Olier Engineering Company, of 
Philadelphia. The different groups of ma- 
chinery are driven by motors located on 
the several floors. 

The factory has been laid out so as to 
be as convenient and up to date as possible. 
Special attention has been given to at- 
tractive features, and every effort has been 
made to create a factory which would at- 
tract the highest grade of employés. 

A number of the patented Paiste prod- 
ucts have become very well known, such 
as “Holoshade” sockets, panelettes, taplets, 
Fielding receptacles, “Pushin” attachment 
plugs, and the standard line of sockets, 
rosettes, receptacles and cutouts. 

The officers of the company are: H. T. 
Paiste, president and treasurer ; Charles I. 
Hills, vice-president; E. A. Jenkins, sec- 
retary. 

The company has sales offices and ware- 
rooms located in New York, in charge of 
C. I. Hills; in Boston, in charge of Frank 
Booth, and in Chicago, in charge of James 
Wolff. 
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Portable Car Telephones. 


The accompanying illustrations show 
some of the apparatus included in a 
line of portable car telephones which 
has been developed by the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Realizing the pos- 
sibilities of rough usage to which appa- 
ratus for this service may be subjected, 
the company has taken especial care to 
make all parts heavy and durable, and for 
that part of the equipment which may be 
placed out-of-doors and subjected to ex- 


Fig. 1.—RAILWAY TELEPHONE. 


posure, special attention has been given 
to protection both from the elements and 
the possibility of mechanical injury. 
Fig. 1 shows an instrument as it 
would be hung in the motorman’s 


Fic. 2.—PorTABLE TEST BET. 


cab of an interurban car. The upper 
portion or portable part of the in- 
strument is shown removed. This port- 
able portion contains all of the apparatus 
necessary for telephone communication, 
the lower part of the telephone set contain- 
ing a cabinet in which are mounted upon 
a reel a flexible cord and plug. When the 
upper or telephone box is in place it is 
connected to the cord in the reel in the 
bottom box through contact plates on top 
of the reel box, which make contact with 
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buttons in the bottom of the telephone 
box. The object of the reel of cord is to 
enable connection to be made with plug 
receptacles on the pole near the car. The 
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aa iG. 8.—IRON-CLAD JACK-Box. 


cord terminates in a plug similar to the 
plugs used in telephone exchange switch- 
board work, this plug, however, being 
made much larger and heavier. There 
is a guide for the cord as it is wound on 
the reel and a crank on the outside of the 
reel box for winding up the cord. 

The receiver is of the watch-case type, 
and when not in use fits in a receptacle 
which operates like the usual receiver hook 
switch to cut out the transmitter when the 
instrument is not in use. The portable 
part of the instrument, or telephone box, 
has a plug and short cord attached to it 
for use when the telephone is used on the 
line away from the car. 

Fig. 2 shows a portable test set which 
forms an important part of this equip- 
ment, and Fig. 3 an iron-clad jack-box 


Fic. 4.—METHOD oF CONNECTING TO AERIAL. 


for use in exposed positions. Fig. 4 shows 
how connections may be made with the 
telephone wire alongside the track where 
no jack-box is handy. 
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Linemen’s Portable Tele- 

phone-Testing Sets. 

The Holtzer-Cabot Electric Company, 
of Brookline, Mass., and Chicago, Il., 
has recently developed and placed upon 
the market two types of portable testing 
sets for linemen’s use. These are known 
as the “Universal” and “watch-case re- 
ceiver” types, description of which is given 
in the following: 

The “Universal” type of testing set was 
designed to meet the practical require- 
ments of telephone linemen and contains 
many novel features which should com- 
mend themselves to users of this class of 
apparatus. It embodies everything re- 
quired in all classes of telephone line test- 
ing, thereby doing away with the neces- 
sity of having separate sets for series and 
bridging work. The case is substantially 


‘“ UNIVERSAL” LINEMEN’S PQRTABLKE TELE- 
PHONE TERT SET. 


made, protected by metallic corner shields, 
and is provided with a carrying strap 
which has a snap-catch so that the box 
may be quickly suspended from the cross- 
arm or any projection by the use of one 
hand. The door is held closed by an 
automatic catch, which is released by a 
flush pushbutton, preventing the case 
being accidentally opened. This set is 
provided with a hand microtelephone,- 
which combines the Holtzer-Cabot binolar 
watch-case receiver and standard granular 
carbon transmitter. This instrument en- 
ables the lineman to talk in any position 
that he may be, as it may be taken from 
the box and the door closed. This feature 
has an advantage over the testing sets in 
which the transmitters are mounted on the 
cover. The mouthpiece is metallic so that 
it will withstand hard usage, and in the 
handle there is a pushbutton which throws 
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the batteries out of circuit when not in 
use, thus prolonging their life. Three or 
four-bar generators of the magneto type 
are furnished as desired. They give al- 
ternating current for signaling sub- 
scribers, or pulsating direct current for 
ringing the switchboard ; this is controlled 
by a two-point switch inside the cover. 
There is also a pushbutton to shunt out 
the ringer on heavily loaded lines. Each 
set is equipped with a standard 1,000-ohm 
ringers, which may be shunted out of cir- 
cuit when desired by means of the push- 
button. The induction coil is of the 
standard square-head tvpe, with a resist- 
ance of 100 ohms. Two dry batteries are 
used. The binding posts are conveniently 
located on the top of the case and may 
be manipulated by one hand without a 
screwdriver or tool of any kind. 

For certain classes of testing, sets of 
the receiver type have become popular with 
linemen, and on account of several prac- 
tical features which are embodied in the 
latest model placed on the market by the 
Holtzer-Cabot Company, an increase in 
the demand for this article is expected. 


RECEIVER TYPE TELEPHONE TRSTING SET. 


The essential features of this set corre- 
spond closely to the “Universal” type. 
The case has vrotected corners and a car- 
Tying strap furnished with a clasp so that 
the box may be quickly suspended. The 
receiver is of the watch-case, bipolar pat- 
= tern and is used for both talking and 
listening. A valuable and essential im- 
provement is the addition of a pushbutton 
in the receiver. This button normally 
keeps the recelver circuit open, buf upon 
pressing it the cireuit is closed. Thus 
while communication is established the 
button is held closed bv the thumb of the 
operator, but as soon as the conversation 
is through the receiver may be laid down 
and the circuit is automatically opened. 
The receiver is wound to 150 ohms and 
is enclosed in a metal case, making it a 
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substantial instrument for outdoor use. 
The generator is equipped with combina- 
tion spring and two-point controlling 
switch, enabling it to give alternating or 
pulsating direct current for signaling the 
subscribers or the central switchboard. 
The resistance of the ringer is 1,000 ohms, 
and it may ‘be shunted, if desired, when 
used on a heavily loaded line. This set 
has been carefully designed and meets 
the various requirements of line testing 
where the more elaborate set is not neces- 
sary. It is equally serviceable on both 
series and bridging circuits. 
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A New Lamp Guard. 


The accompanying illustrations show a 
new lamp guard recently placed upon the 
market by Harvey Hubbell, Incorporated, 
Bridgeport, Ct.: The principal features 


Fic. 1.—WIkE LAMP GUARD AND COLLAR. 


of this guard are simplicity and strength, 
the rigid way in which it is fastened to 
the socket shell, and the ample space be- 
tween the outside of the guard and the 
lamp. 

Fig. 1 shows a contractile collar and an 
internal thread in the top of the guard. 
When attached to the socket the collar is 
placed over the rib of the socket shell, 


Fra. 2.—GUARD ATTACHED TO LAMP. 


then the guard is screwed on. This causes 
the collar to contract and hug the rib on 
the shell, making an absolute lock, and 
holding the guard securely against the 
socket shell. 
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Fig. 2 shows the guard attached to the 
socket. The connection is made close to 
the neck of the lamp, giving rigidity 
where it is needed. There is plenty of 
space between the lamp and the guard, 
and the opening at the bottom is suff- 
ciently large to insert the lamp. The rigid 
support given to the guard prevents the 


Fia. 3.—GUARD FITTED WITA SHADE. 


lamp bulb from coming in contact with 
the guard. 

Fig. 3 shows the guard fitted with a 
Hubbell shade. 

The wire from which these guards are 
made is selected from heavy stock, and, 
owing to the unique method of fastening, 
very little metal is required ; consequently 
there is comparatively little obstruction 
to the light. These guards are made for 
both sixteen and thirty-two-candle-power 
lamps. 


Cook’s Automatic Electrical 
Testing and Resetting 
Plug. 

Frank B. Cook, Chicago, Ill., has placed 
on the market a new device designated as 
an automatic electrical testing and reset- 
ting plug for application to Cook’s No. 8 
protector. This device is designed to ob- 
viate the possibility of resetting self- 
soldering heat coils when they are not in 
condition to give protection to the system. 

Occasionally, large currents passing 
through the heat coils overheat and short- 
circuit them by charring the insulation 
on the winding, by fusing together, or 
bringing into contact with each other cer- 
tain parts of the heat coil. A short-cir- 
cuited coil may be replaced im the circuit 
which it is to protect, but it will not heat 
enough to operate the apparatus. In the 
ordinary testing of a telephone line there 
is nothing to indicate that the heat coil 
is short-circuited, as the circuits is com- 
pleted and the line seems to test O. K. 
In order to give greater protection to the 
system and to determine whether a heat 
coil is short-circuited or not, this testing 


and resetting plug has been designed. 
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Current Electrical News 
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DOMESTIC AND EXPORT. 

GREAT WESTERN POWER COMPANY—The Great Western 
Power Company, .of -Point Richmond, Cal., composed of a coterie 
of wealthy men of Contra Costa and Alameda counties, have filed ar- 
ticles of incorporation with a capital stock of $25,000,000, divided into 
250,000 shares. W. S. Rheem, one of the directors of the East 
Shore & Suburban Railroad Company, of Point Richmond, is a 
leading factor in the enterprise, while associated with him are: 
Guy C. Earl, of Oakland; W. H. Spaulding, of Oakland; H. G. 
Young, E. A. Gowe, W. Stairley and L. D. Dimm, of Richmond; 
F. D. Madison, of San Rafael, and B. C. Carroll, of Oakland. 


GRAND RIVER, COLORADO, TO SUPPLY DENVER WITH 
POWER—A despatch from Springfield, Ohio, states that ex-Gov- 
ernor Herrick is at the head of a $10,000,000 company organized 
to develop Grand river power in Colorado for the cities of Denver, 
Leadville, Colorado Springs and Cripple Creek. Particulars of the 
project are Jacking, but it is understood that there will be electric 
plants built along the Grand, and the power transmitted to the 
above-named cities at a cheaper rate than they are now getting for 
light and other purposes. Smaller towns alcng the way are to 
be supplied as soon as the company can make sufficient provision 
for creating the necessary power. 


NEW OHIO RAILWAY PROJECT—John G. Webb, George Holz- 
berg, H. H. Harris, James S. Webb and George Whysall, all promi- 
nent traction men, have incorporated the Marion & Western Rail- 
way, Light and Power Company, of Columbus, with an authorized 
capital stock of $2,000,000. The new company is controlled by the 
same interests which own the Columbus, Delaware & Marion, and 
will construct a line from Prospect, on the Columbus, Delaware & 
Marion, to Richwood, Union county. The distance is but a little 
more than seven miles, and the road will tap one of the best sec- 
tions of the state. Richwood has but one railroad, the Erie, and 
has long been trying to get a traction communication. 


EXTENSIVE TELEPHONIC IMPROVEMENTS FOR LOS AN- 
GELES—Plans that call for the expenditure of $1,000,000, and the 
installation of a complete automatic telephone service throughout 
the city have been adopted by the stockholders of the Home Tele- 
phone Company, of Los Angeles, Cal. President J. M. C. Marble, 
who has been one of the guiding spirits in the formation of the 
company, has resigned, owing to press of business, and A. B. Cass, 
vice-president, elected president. Mr. Marble remains on the direc- 
torate of the company. W. C. Patterson, a director, is elected vice- 
president, succeeding Mr. Cass. The company will build two new 
stations, one at Olive street, below Seventh, and one on Adams 
street. These will have an aggregate capacity of 35.000 telephones, 
and will be sufficient to accommodate the needs of the company 
for several years. Both of these stations are to be in operation 
by the first of the year. Arrangements are to be made during the 
coming year by the Home company for connections with the United 
States Long-Distance Telephone Company, of San Francisco and 
Oakland, which will give service from all of the Home lines in this 
vicinity to the northern cities. The statements made at the meet- 
ing of the stockholders showed that the concern has expended for 
equipment a total of $4,465,000. 


NORTH GEORGIA ELECTRIC COMPANY FILES LARGE 
MORTGAGES—The North Georgia Electric Company, of Gaines- 
ville, has filed with the clerk of the Superior Court a first and 
refund mortgage to the Knickerbocker Trust Company for $7.500.- 
000. The bond issue was authorized at a meeting of the stock- 
holders which was held in Atlanta on August 25. It was voted by 
7,951 of the 8,637 shares. The bonds are to mature at the end of 
fifty years, and are to bear interest at the rate of five per cent a 
year, payable semi-annually, and are to be secured by the mort- 
gage on the company’s property which has just been filed. The 
object of the bonds is to equip the company’s general business; to 


put it in a position to contract for and build and equip electric 
railways and electric plants; to sell power and light to private and 
municipal corporations and to the general public and to establish 
waterworks. The company has water power in the Chestatee river 
and the Chattahoochee in Heard county, and the Etowah near Car- 
tersville, and also in Cherokee county. It is proposed to have a 
plant in or near Atlanta, where power may be distributed to Ful- 
ton and De Kalb counties. Of the bonds, 2.500 are to be $1,000 
denomination each; 5,000 of $500 each, and 25,000 of $100 each. 
The mortgage is signed by A. J. Warner, of Gainesville, president 
of the North Georgia Electric Company, and B. L. Allen, third vice- 
president of the Knickerbocker Trust Company. 


MERGER OF OHIO TRACTIONS—The Canton-Akron Railway 
Company, the Canton-New Philadelphia Traction Company and the 
Tuscarawas Traction Company, all controlled by the Tucker-Anthony 
syndicate, of Boston, Mass., passed out of existence on September 
29 when the formal transfer of the properties was made to the 
Northern Ohio Traction and Light Company. General Manager 
Currie, of the Northern Ohio, will be general manager of the entire 
system. Preliminary to the merger the Northern Ohio company, 
at a recent meeting, increased its capital stock from $7,500,000 to 
$10,000,000, that being one of the first movements required. Of 


this new stock, $1,038,000 will be issued to take over the common 


stock of the Canton-Akron. The other details are being worked 
out according to the original plan, the Canton-Akron Consolidated 
Railway increasing its capital to $2,500.000 and the same amount 
of bonds being put out. This stock and the bonds will be used 
for the purpose of taking over the stocks of the absorbed com- 
panies and for retiring the underlying bond issues when due. The 
Northern Ohio assumes the interest on the bonds. As soon as 
possession has been obtained, through service over the entire sys- 
tem will be started and travel by through cars will be possible 
from Cleveland to New Philadelphia. The Northern Ohio upon the 
merger controls the principal line in Summit, Cuyahoga, Wayne, 
Tuscarawas, Stark and Medina counties. It also operates lines in 
all the principal cities and villages in these six counties, with 
Akron as a centre of operation. 


ELECTRIC LIGHTING. 
HOVILLA, GA.—F. E. Bailey is installing an electric light plant. 


MILWAUKEE, WIS.—The common council has voted $50,000 from 
the $150,000 light bonds to purchase an electric light plant site. 


READING, PA.—The Mahanoy city council has awarded the con- 
tract for street lighting for ten years to the People’s Light, Heat 
and Power Company at $60 per arc lamp. 


WILMINGTON, DEL.—It has been reported that work will be 
started in a short time on the proposed plant of the Commercial 
Light, Heat and Power Company, and that a large force of men will 
be put to work. 


ATLANTA, GA.—Capitalists from this city have made a prop- 
osition to the authorities at Americus, Ga., looking to the establish- 
ment of power, gas and electric plants in that city, and also the 
building of a street railway. 


SHERBROOKE, QUEBEC—At a meeting of the city council a 
resolution was passed instructing the city engineer to prepare plans 
and specifications for a dam and electric power plant on the Magog 
river, about six miles from Sherbrooke. 


PHILADELPHIA, PA.—A large dam on Blue Mountain will be 
constructed, at a cost of $8,000, to furnish power to operate an 
electric light plant, which will supply power and light to Bethel. 
Millersburg, Strausstown and Rehrersburg. 


TOPEKA, KAN.—The Topeka Electrical Company has begun 
the work of laying conduits in the down-town district of the city. 
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A site will be selected and the company’s plant erected before 
December 1. The company hopes to begin operations on January 1. 


ROCHESTER, N. Y.—Mayor Cutler has signed the new lighting 
contract with the Rochester Railway and Light Company, to take 
effect July 1, 1907. By its terms the Mayor has secured a reduction 
of $20 per lamp, amounting to a total saving to the city in five years 
of about $300,000. 


ORANGE, N. J.—The Orange common council has practically 


decided to receive bids for a municipal lighting plant on October 
25. A form of proposal was considered, calling for bids for three 


engines and electric generators, switchboard poles, wires and equip- 


ment for 350 arc lights. 


LOCKPORT, N. Y.—The common council has approved the propo- 
sition of the Lockport Gas and Electric Light Company to fur- 
nish arc lights to the city for three years at $55 each per year, and 
gas to all consumers at $1 per 1,000 cubic feet. The present prices 
are $75 and $1.30, respectively. 


WATERTOWN, N. Y.—The chamber of commerce has adopted a 
resolution favoring the consolidation of the Watertown Electric 
Light Company, the Watertown Gas Light Company, and the 
Remington Pulp and Paper Company, into the Watertown Light and 
Power Company, with a capitalization of $2,300,000. 


FRANKFORT, N. Y.—At a special meeting of the town board of 
the town of Frankfort and commissioner of highways, a consent 
was granted the Hudson River Electric Power Company, allowing 
it to use the right of way owned by the Utica & Mohawk Valley 
railway through the town for its transmission line. 


MANCHESTER, N. H.—The Berlin-Shelburne Power Company 
has been newly organized to take over the electric plant constructed 
this season at the Lead Mine bridge in Shelburne. The incorpo- 
rators are: E. A. Noyes and Edmund Woodman, of Portland; Ed- 
mund Sullivan, O. B. Brown and J. P. Dubey, of Berlin. 


GRAYVILLE, ILL.—The city of Grayville now owns the water 
and light plant, having purchased it from the Grayville Water 
Works Company. The purchase price was $10,000, of which amount 
$3,500 was paid in cash and bonds to the amount of $6,500 issued. 


The city will make improvements to the plant and give an all-night 
service. 


BROWNSVILLE, TEX.—The city council has granted a fran- 
chise for the construction of a waterworks and electric light plant. 
The grantee is the Brownsville Water, Light and Power Company, 
composed of local capitalists, who have pledged themselves to take 
$25,000 stock in the concern. The plant will cost nearly $100,000. 
Work must begin in three months. 


CINCINNATI, OHIO—Attorney Louis Dolle has received fifty 
additional deeds from owners of property adjoining the Little Miami 
river, consenting to the location of dams, to be used in connection 
with an electric plant which will furnish light, heat and power to 
the villages northeast of Cincinnati. Mr. Dolle also has the consent 
of owners to employ 148.000 feet of abutting land which will be 
used in connection with the improvement. 


ELK RAPIDS, MICH.—The common council has granted an 
electric light franchise to William E. Donley of Big Rapids. The 
franchise is to run for a period of ten years and the plant will be 
operated on a moonlight schedule. There will also be a morning 
service from 5 to 7 a. M. from November 15 to February 15, a period 
of three months, each year. The village let a contract for twenty-five 
arc lights to cost $75 per year each. Additional arc lights will be 
furnished at a cost of $70 per year each. 


HYATTSVILLE, MD.—A meeting of the mayor and town council 
was held on September 24, when the mayor on behalf of the council, 
signed a contract with the Potomac Electric Power Company, of 
Washington, to furnish electricity for ten years for lighting the 
streets of Hyattsville. It is expected that the plant will be in- 
stalled before winter weather arrives. The company is to furnish 
not less than 100 incandescent lamps of thirty-candle-power each at 
$12 a year, and such number of arc lamps as may be ordered by the 
town at $65 each a year. 


MARINETTE, WIS.—F. H. Joslin and other Oshkosh parties 
have closed a deal for the purchase of two water powers on the 
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Peshtigo river at High Falls and Joslin Falls. The consideration 
was $50,000. The Oshkosh capitalists will develop both powers and 
transmit the power to Marinette and Green Bay. A power company 
will be organized, as the project will necessitate the expenditure 
of several hundred thousand dollars. This will be the only trans- 
mission power project in the vicinity. The distance to Marinette 
is thirty miles and to Green Bay fifty miles. 


ST. LOUIS, MO.—It is announced that the King Electric Company 
which has a franchise in St. Louis county, has been purchased by 
A. C. Einstein and Paul D. Cable, owners of other lighting plants in 
the county. Mr. Einstein stated that the property had been bought 
by him for about $100,000. The King Company has a plant at 
DeHodiamont and has been for some time the only company oper- 
ating in the county. The General Service and Development Com- 
pany formerly owned a plant at Brentwood, which supplied light to 
Webster Groves. This was recently torn down. The same interests 


which bought the King Company property now own all the lighting 
franchises in the county. 


GLENS FALLS, N. Y.—After dragging through the courts for 
several years, the suit of the National Contracting Company, of New 
York city, against the Hudson River Water Power ‘Company, for 
damages growing out of the connection of the construction company 
with the building of the two-million-dollar dam across the 
Hudson river at Spier Falls, has finally been decided by former Judge 


` Alton B. Parker, who holds that instead of the power company 


owing more than $600,000 to the construction company, the latter 
shall pay $383,000 damages to the power company for abandoning 
their contract and causing the power company almost half a million 


dollars extra expense. The decision is sweeping and carries with 
it costs. 


COVINGTON, KY.—Owen Ford, of St. Louis, electrical engineer, 
has made an estimate of the cost of operating and maintaining an 
electric light plant, and says the city can save money by making its 
own light for street and public buildings. His estimate, which was 
received a short time ago, shows that the city can make electricity 
sufficient to supply about 400 arc lights of 2,000 candle-power each at 
$54.80 per light per year. This estimate is made on a plant built 
in accordance with the plans and specifications recently prepared for 
the city by Mr. Ford, which made provision for from 400 to 500 arc 
lights of 2,000 candle-power and 2,000 incandescent lights. The 
cost of this plant, according to his estimate, would be about $106,000. 
The city is now paying $65 a year for are lights of about 1,250 candle- 
power. It is estimated that by building and operating its own 


plant, according to the figures of Mr. Ford, the city could save ap- 
proximately $5,000 a year. 


NEW MANUFACTURING COMPANIES. 


CAMDEN, N. J.—The Fraley Developing Company has been incor- 
porated to manufacture electrical and mechanical devices. The capi- 


tal is $150,000, and the incorporators are: F. R. Hansell, William F. 
Eidell and I. C. Clow. 


CHICAGO, ILL.—The Universal Lock Socket Company has been 
incorporated with a capital of $2,500, to manufacture and deal in 


electrical apparatus. The incorporators are Clayton R. Taylor, 
William M. Klein and O. P. Lightfoot. 


PORTLAND, ME.—The Jackson Clock Telephone Company has 
been organized at Portland for the purpose of manufacturing and 
dealing in electrical apparatus. The company has a capital of 
$1,000,000, and the following are the officers: President, Hayes 
Lougee, Boston, Mass.; treasurer, John G. Robinson, Melrose, Mass. 


HARTFORD, CT.—A certificate of incorporation has been filed 
by the Gillette-Wibber Company, of New London. The company will 
conduct a general electrical business. The amount of authorized 
capital stock is $20,000, divided into 200 shares of the par value 


of $100 each, and the company will start business with that amount 
paid in. 


ALBANY, N. Y.—The Baldinger & Kupferman Manufacturing 
Company, of Brooklyn, has been incorporated with the secretary of 
state to deal in electric light fixtures, etc. The capital stock is 
placed at $50,000, and the directors for the first year are as follows: 


Louis Baldinger, Oscar Kupferman and Henry Bonawitz, of 
Brooklyn. 
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NEW INCORPORATIONS. 


COLUMBUS, OHIO—Mansfield & Southern Traction Company. 
Increased from $1,000 to $250,000. 


READING, PA.—West Reading Power Company. $25,000. In- 
corporators: Walter A. Rigg, Milton Miller and Harry H. Reigel. 


CONCORD, N. H.—Derry & Goffs Falls Street Railway Company. 
$50,000. To build a line from the new Goffs Falls & Hudson road 
to Derry. 


MADISON, WIS.—The Marathon City Telephone Company, Mara- 
thon City. $1,920. Incorporators: Nicholas Schmidt, J. G. Lang and 
H. B. Stemm. 


ALBANY, N. Y.—New York Electric Installation Company, New 
York. $20,000. Directors: T. J. Hogan, Julia C. Hall, and James P. 
Law, New York. 


SPRINGFIELD, ILL.—Harrisburg Independent Telephone Com- 
pany, Harrisburg. $2,500. Incorporators: John T. Wheatley, W. D. 
McIlrath and P. H. Brown. 


MADISON, WIS.—The Edgar Local Telephone Company, village 
of Edgar, Marathon county. $2,000. Incorporators: C. C. Barrett, 
A. W. Putchner and A. J. Cherney. 


DENVER, COLO.—Walsenburg Light, Power and Ice Company. 
$40,000. Directors: William Dick, D. W. Mathews, Antonio Berto- 
laro, John J. Pritchard and Fred Roof. 


SALEM, ORE.—Municipal Water and Light Company, of Rose- 
burg. $5.000. Incorporators: E. V. Hoover, Joseph Nicelli, F. M. 
Beard, J. W. Wright and A. N.. Orcutt. 


NEW ORLEANS, LA.—St. Bernard Traction Company. $300,000. 
Directors: W. J. Kelly, M. Warrines, R. H. Warrines, Henry P. Dart, 
Oliver P. Livaudais and L, T. Bringier. 


COLUMBUS, OHIO—The Haverhill Telephone Company, Scioto 
county. $2,500. Incorporators: O. E. Insh, A. S. Goodard, W. A. 
Brush, H. J. Massie and Henry Folsom. 


SANTA FE, N. M.—Reliance Electric and Construction Company, 
Albuquerque. $20,000. Incorporatorg and directors: M. K. Wyler, 
H. Bartlett, R. Hicks and J. P. Steele, of Albuquerque. 


PIERRE, S. D.—Beaver Bend Telephone Company, Valley 
Springs, Minnehaha county. $1,000. Incorporators: J. H. Johnson, 
Ferdinand Larson, H. C. McGilvery, August Anderson. 


CHEYENNE, WYO.—Newcastle Electric Company. To operate 
at Newcastle, Wyo., and control the electric light plant at that place. 
$30,000. Incorporators: George E. Getchell, W. E. Mouck and J. L. 
Baird. 


PIERRE, S. D.—Pleasant View Telephone Company. 
a rural line in Lincoln township, Lincoln county. $1,200. Incor- 
porators: Homre Denure, J. F. Hunt, Otto Johnson, of Lincoln 
township. - 


DENVER, COL.—The Windsor Light and Power Company, Wind- 
sor, $10,000. Incorporators: William J. Barber, William F. Crossler, 
Harrison Teller and Frank E. Bonifield. 


LANCASTER, PA.—Columbia & Manor Street Railway Company. 
$102,000. Directors: William Morris, Columbia, president; Joseph 
K. Shultz, Henry Wertz, H. H. Herr, Frederick Shoff, H. M. Kauff- 
man, D. H. Landis, Jacob M. Linderman, E. K. Hershey. 


ALBANY, N. Y.—The Indian Fields Telephone Company, of 
Westerlo. Directors: P. R. Whitbeck, W. B. Lester, C. R. Whitbeck, 
A. C. Coons, G. E. Dickenson, A. D. Caldwell, Daniel Snyder, W. 
Udell, of Indian Fields, and R. J. Houck, of Keefer’s Corners. 


ALBANY, N. Y.—The Mountain Home Telephone Company, of 
Saranac Like. To operate in the counties of Franklin, Clinton, St. 
Lawrence, Jefferson, Lewis, Hamilton and Essex. $150,000. 
Directors: Howard Hendrickson, William A. Hendrickson, Henry M. 
Keys, Frank E. Griffin, William B. Harris, Henry J. Prince, Jr., 
Frank E. Derr, of Albany. 
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HARRISBURG, PA.—Midway & Burgettstown Street Railway 
Company. To build a line six and a half miles long in Washington 
county, between the boroughs of Midway and Burgettstown. $37,000. 
Charles V. Dahlinger, Pittsburg, president. Directors: Charles W. 
Dahlinger, Pittsburg; John W. Thomas, Sharpsburg; V. A. Powel and 
J. B. Flack, East Pittsburg, and L. W. Bigham, Pittsburg. 


SALT LAKE CITY, UTAH—Light, Power and Water Company. 
Formed for the purpose of diverting certain of the waters of the 
Green river for power and irrigation purposes. $24,000. Principal 
place of business, Elgin, Grand county, Utah. Officers: L. P. Hill, 
president; W. G. English, vice-president; W. A. Morgan, secretary; 
C. E. Whisler, treasurer and genera] manager. Directors: J. F. 
Ewing, F. L. Cottrell, J. N. Powers and the officers. 


TELEPHONE AND TELEGRAPH. 


UTICA, N. Y.—The Bell Telephone Company has established an 
exchange at Barneveld. 


ROCHESTER, N. Y.—The entire issue of $2,500,000 of two- 
year six per cent collateral notes of the United States Independent 
Telephone Company, has been subscribed for, 


AMHERST, VA.—R. T. Seay, of this place has bought the Am- 
herst Telephone Company, and has made a contract with the Bell 
Telephone Company, whereby he will be able to give long-distance 
connections, 


KEYSER, W. VA.—A new telephone company will operate a line 
from Keyser to Petersburg, by way of Burlington, up Patterson's 
creek, with lines into Virginia. J. W. Carskadon is president and 
J. W. Wagoner is secretary and treasurer. 


ROCK HILL, S. C.—Preparations are being made for improving 
the local telephone system. A new switchboard will be installed, 
and sixty-foot poles erected on the principal streets. It is hoped 
to have the work completed by the first of the year. 


GLENDALE, OHIO—The Glendale telephone exchange is nearing 
completion. A new 500-line switchboard has been installed in the 
company’s new quarters, and a double force of operators will be 
employed as soon as the exchange is ready to receive them. 


TOLEDO, OHIO—To better handle its business here, the Central 
Union Telephone Company will erect a four-story concrete building 
to be used for a branch exchange. The building will be 40 by 100 
feet in dimensions. It will cost between $25,000 and $30,000. 


BROCKTON, MASS.—Brockton has been made the headquarters 
of the first of two districts into which the southern Massachusetts 
telephone system is being divided. About November 1 the second 
district will be organized, it is expected, with headquarters at New 
Bedford. . 


MARQUETTE, MICH.—The Marquette Telephone Company, an 
independent concern operating in the three cities and several 
villages of the county, has voted to increase its capital stock from 
$60,000 to $100,000. The new capital will be used for improving 
the system. f 


WINNFIELD, LA.—A telephone exchange will be put in at Jena, 
forty miles east of here on the Louisiana & Arkansas Railroad. 
O. E. White is at the head of the enterprise. A line will be run 
from Jena eastward to Jonesville, where it will connect with the 
Cumberland system. 


ST. JOHNSVILLE, N. Y.—The contract for the contemplated ex- 
tension of the Interstate telephone lines to Crown Creek and Oppen- 
heim has been let to George Reese, of Crown Creek, who will begin 
the work immediately. The Interstate extension to Stark is com- 
pleted and the immediate extension of the system from Canajoharie 
is also in contemplation. 


BONO, ARK.—The farmers in the vicinity of Bono have organ- 
ized a mutual telephone company and have elected W. B. Broom 
president; Riley Stichham vice-president, George A. Lamb treasurer, 
and P. R. Barnes secretary. There are thirty subscribers and the 
switchboard and telephones have been ordered. The line will be 
built at once, and the central office will be at Bono. 
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ELECTRIC RAILWAYS. 


ANN ARBOR, MICH.—An electric line to Whitmore Lake and 
from there to Lakeland is projected by an Ann Arbor capitalist. 


NASHUA, N. H.—The Hub Construction Company has begun the 
construction of the Goffs Falls, Litchfield & Hudson electric railroad 
in Hudson. 


EAST DOUGLAS, MASS.—The contract for building the proposed 
Worcester & Providence street railway has been given to Pepper 
& Bowie, engineers and contractors, of Philadelphia. 


LIMA, OHIO—The Schoepf system has opened its new Lima 
and Toledo trolley road for regular service north as far as Ottawa, 
and put on a bi-hourly service temporarily. It is announced the 
road will be completed into Toledo by spring. 


OSCEOLA, IOWA—The promcters of the Des Moines, Winterset 
& Creston interurban road have enlarged their plans and now propose 
to extend a branch of the road from Winterset to Osceola and inaugu- 
rate a fast service between Des Moines and Osceola. 


SPOKANE, WASH.—J. H. Morrow, general manager of the 
Columbia & Walla Walla Traction Company announces that the 
company has secured all the right of way in the Walla Walla Valley 
and that a Hne of 104 miles will be ready for operation the coming 
year. 


SPOKANE, WASH.—Jay P. Graves, president of the Inland Em- 
pire Railway Company, announces that the line will be extended 
down the Spokane river to the power plant at Nine Miles Bridge, 
where a 9,000-horse-power plant is under construction, under the 
supervision of A. L. Zimmerman, of Philadelphia. l 


WEBLTER CITY, IOWA—At a special election held in this 
city to-day, the Boone, Webster City & Interurban Railroad Com- 
pany was granted the right to operate cars on the streets, and to 
maintain an interurban service between Boone and Webster City. 
A five-year remission of taxes was also granted. 


TRAVERSE CITY, MICH.—L. K. Gibbs, president of the Traverse 
City & Old Mission Electric Railway, has received word from his 
attorney in New York that the contract for constructing an electric 
railway from Traverse City to the Old Mission summer resort had 
been closed. It is believed work will be begun shortly. 


SHARON, PA.—The right of way for a trolley line from Ma- 
honingtown to Morada Park has been secured, and plans for the line 
are under consideration. With the completion of this line there will 
be nearly a complete system between Sharon and Pittsburg. This 
will give a line through Youngstown to Cleveland, Ohio. 


BAKER CITY, ORE.—David Eccles, of Baker City, has taken over 
the construction of the Eagle Valley electric railway and will build 
a line, construction work beginning in October. Residents of Baker 
City have subscribed $100,000 toward the project which will be 
operated in connection with the Sumpter Valley electric railway. 


SACRAMENTO, CAL.—Louis F. Hanchette, John Martin, Eugene 
de Sabla and their associates have commenced work on their Santa 
Clara interurban electric road. It is to run from the town of Santa 
Clara north to San Mateo via Palo Alto. Connection will be made 
with the San Jose and Santa Clara system, which is owned by the 
same people. 


WALLA WALLA, WASH.—Representatives of the Walla Walla 
Traction Company have secured an additional right of way to Free- 
water, Ore., southwest of Spokane, where a terminal site has also 
keen secured. Work on the line between Walla Walla and Free- 
water is progressing and the company expects to have cars in 
operation early in December. 


UTICA, N. Y.—The annual meeting of the stockholders of the 
Utica & Mohawk Valley Railway Company was held at the company's 
office recently. The following directors were elected: Horace E. 
Andrews, John J. Stanley, John Carstensen, E. V. W. Rossiter, W. 
K. Vanderbilt, Jr.. Walter N. Kernan, Charles B. Rogers, Nicholas 
E. Deveraux and James S. Sherman. 


PHILADELPHIA, PA.—Bids have been invited by the Philadel- 
phia & West Chester Tracticçn Company for the erection of a brick and 
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concrete car barn and repair shop at Llanerch. The building will be 
substantially fireproof, the walls of brick, the foundations and floors 
of concrete and the roof beams and post-supporting roof beams of 
steel-reinforced concrete. The dimensions will be 216 by 124 feet. 


BOSTON, MASS.—The Boston & Northern Street Railway Com- 
pany has filed with the railroad commissioners at Boston a petition 
for the approval of the terms of purchase of the Georgetown, Rowley 
& Ipswich Street Railroad Company, and of the Lowell & Woburn 
Street Railroad Company. The purchase of the first-named road will 
require the issue of $240,000 additional capital stock, and that of the 
latter $143,200.. k 


TRENTON, N. J.—Negotiations have been concluded for the sale 
of the Philadelphia, Bristol & Trenton Street Railway to the Inter- 
state Railways Company. The Interstate Company controls the 
Trenton Street Railway Company and the trolley systems in Chester. 
Wilmingtown, Wilkes-Barre, Reading and other places. John C. Rigg, 
of Reading, is its president. The Philadelphia, Bristol & Trenton 
road runs from Trenton to Torresdale. 


SAN FRANCISCO, CAL.—The United Railways Investment Com- 
pany of San Francisco has filed a certificate with the secretary of 
state of New Jersey to change the name of the corporation to the 
United Railways Investment Company, omitting the words “of New 
Jersey.” The reason for the change, which has been approved by 
the stockholders, is that the company has acquired interests outside 
of San Francisco through the purchase of a majority interest in 
the stock of the Philadelphia Company, of Pittsburg. 


PLAINWELL, MICH.—Options are being secured in this vicinity 
for the construction of an electric railroad from Augusta to Allegan 
by the way of Richland, Plainwell, Otsego and Allegan. The Com- 
monwealth Power Company, which owns three big power dams be- 
tween Plainwell and Allegan besides other dams in the state, is back 
of the enterprise. The road will connect at Augusta with the Kala- 
mazoo & Battle Creek interurban. If built it will tap a good territory, 
a great portion of which is now without railroad facilities. 


FORT DODGE, IOWA—The Northwestern Construction Company 
has let the contracts for the erection of five substations or power- 
houses at Ankeny, Kelly, Fort Dodge Junction, Fraser and a place 
seven miles south of Fort Dodge, which is still unnamed. The con- 
tract calls for the completion of the stations seventy-five days from 
the twelfth of September. The substations are to be thirty-two feet 
square and about twenty-five feet high, and are to be built of fire- 
proof brick. The main station at Fraser is to be ninety by ninety 
feet. 


SPOKANE, WASH.—The Northern Pacific Railway Company an- 
nounces that it will operate an electric railway over the old Union 
Pacific grade, between Portland and Tacoma, 145 miles, and the 
Willamette Valley Company has begun the construction of a line 
between Salem and Mehama, Ore., twenty-five miles. The United 
Railway Company will build 100 miles of line in and outside the city 
of Portland, Ore. The Oregon Water Power Company will extend 
its line from Lents to Trentsdale and establish a ferry over the 
Columbia river. 


POTTSTOWN, PA.—The Schuylkill Valley Traction Company has 
obtained possession of the Pottstown & Northern trolley line, to be 
used as a link in its Reading-Philadelphia system. The sum of 
$28,000 was paid, and the present name of the road will be re- 
tained. George Hoeger, of Norristown, was elected president; Harry 
Rosen, of Reading, secretary, and Dr. Walter Rigg,.of Reading, 
treasurer. Work has been begun extending the road from Ringing 
Rocks northward to Swamp, to connect with the Schuylkill Valley 
branch, which will complete the line to Reading. 


NEW WESTMINSTER, BRITISH COLUMBIA—At a meeting of 
the Chilliwack Power and Light Company that company disposed of 
its entire electric railway rights to the British Columbia Electric 
Railway Company for $10,000. The principal right purchased was to 
build an electric railway line from New Westminster to Chilliwack, 
a distance of about seventy miles. The British Columbia Electric Rail- 
way Company has for over a year been endeavoring to secure this 
charter, but the price was considered too high for the rights that 
it represented. The early building of a line up the Fraser valley is 
assured, as plans are already under way for its construction. 


October 13, 1906 


PERSONAL MENTION. 


MR. H. A. HARRIS, of the Automatic Electric Company, Chi- 
cago, Ill., was a New York visitor last week. 


MR. E. B. KETTLE, manager of the Chicago office of the Sprague 
Electric Company, was a New, York visitor last week. 


MR. S. I. WALES, manager of the sales department of the Na- 
tional Brake and Electric Company, Milwaukee, Wis., was a New 
York visitor last week. 


MR. C. O. BAKER, formerly of the Telluride Power Company, 
of Utah, has been appointed superintendent of the Telluride Elec- 
tric Light and Power Company, of Telluride, Col. 


MR. J. RICHARD SLOAN, electrician motive power department, 
Pennsylvania Railroad Company, with headquarters at Altoona, 
Pa., was a visitor to New York city during the past week. 


MR. FRANK H. TAYLOR, formerly vice-president of the West- 
inghouse Electric and Manufacturing Company, has been elected 
vice-president of the Yale & Towne Manufacturing Company, New 
York city. 


MR. JOHN H. DALE, of the Dale Manufacturing Company, New 
York, is making a long trip through Europe, combining a good deal 
of business with a little vacation and rest. Mr. Dale will return 
in about three months. 


MR. C. H. BRISTOL, formerly of the advertising department 
of the Western Electric Company, Chicago, 111., is now attached to 
the advertising department of the Electric Service Supplies Com- 
pany, Plymouth Building, Chicage. 


MR. ARTHUR JONES, president of the Arthur Jones Com- 
pany, Chicago, Ill., has been in New York for ten days. His 
company represents the National Brake and Electric Company, of 
Milwaukee, Wis., and also the Mechanical Appliance Company, of 
Milwaukee, Wis. 


PROFESSOR LUCIEN I. BLAKE, for many years the head of 
the Department of Physics at the University of Kansas, Lawrence, 
Kan., has recently taken charge of’the laboratories of the Sub- 
marine Signal Company, of Boston, Mass. Professor Blake is one 
of the progressive men of the day, and bas made a special study 
and devoted years of experiment to this branch of electrical work. 


MR. VAN RENSSELAER LANSINGH, general manager of the 
Holophane Glass Company, is contributing a good deal to the edu- 
cational campaign devoted to good illumination. Mr. Lansingh is 
down for a lecture before the American Gas Institute, Chicago, 
October 18, on the “Standardization of Incandescent Lamp Mantles,” 
and lectured before the Boston Edison Company’s meeting on 
Friday, October 12. 


MR. LOUIS B. MARKS, the well-known consulting electrical 
engineer, has been retained as consulting engineer in illumination 
for the new Carnegie public libraries of New York city by Messrs. 
Carrere & Hastings, McKim, Mead & White and Babb, Cook & 
Willard, the advisory board of architects for Mr. Carnegie. This 
appointment makes a distinct departure in the practice of some of 
the leading architects of the country, and one which will probably 
go far toward establishing the claims of the illuminating engineer. 


LEGAL NOTE. 


SINGLE-PHASE MOTOR LITIGATION—Announcement is made 
that on September 19 Judge Hazel, sitting in the United States 
Circuit Court for the Southern District of New York, handed down 
a decision favorable to the Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo., in a suit of equity brought against it by the 
Arnold Monophase Electric Company, of Philadelphia, Pa. The 
patents involved are those of Professor E. Arnold, Nos. 543,836 and 
562,365, and constitute a part of the chain of patents utilized in 
the single-phase power motors utilized by the Wagner company. 


ELECTRICAL SECURITIES. 


The dealings in the stock market last week showed a very 
apparent contraction, and the feeling is extant that whatever opera- 
tions were conducted were largely of a professional nature. At 
the same time, the general price tendency has been upward, and 
compared with a week ago a number of leading industrials have 
made fairly good rallies. While developments in favor of a specu- 
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lative improvement were of a favorable nature, the response was 
disappointing to the bull element in the market. The copper in- 
dustry continues to show a remarkable degree of prosperity, and 
the condition of the iron and steel industry is indicated by the 
fact that the United States Steel Corporation has unfilled orders 
on hand for 7,600,000 tons. Increases are daily reported in the 
earnings of practically all the large railroad systems. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 6, 


New York: Closing. 
Allis-Chalmers common...............c00008 17% 
Allis-Chalmers preferred..............e.cc0. 44% 
Brooklyn Rapid Transit..................... TTK 
Consolidated GasS............. ccc cece ee eens 138 
General Electric....... A dara oe anes 175% 
Interborough-Metropolitan common.......... 361% 
Interborough-Metropolitan preferred......... 75% 
Kings County Electric...................... 155 
Mackay Companies (Postal Telegraph and 

Cables) common.............. ccc cee eeee 731% 
Mackay Companies (Postal Telegraph and 

Cables) preferred.................0000. 7034 
Manhattan Blevated............... ccc cc eee 145 
Metropolitan Street Railway................ 104 
New York & New Jersey Telephone........ 125 
Western Union......... 0.0... ccc ee wc eens 86% 
Westinghouse Manufacturing Company...... 15214 


The annual meeting of the Manhattan Railway Company will 
be held November 14. Books close October 13, and reopen 
November 15. 

Considerable interest has been manifested in General Electric 
stock, which, until Friday, October 5, sold around 166. From that 
point it advanced to 183% on Monday, October 8. The rapid ad- 
vance in stock gave rise to a number of reports. It is stated, how- 
ever, that there is no foundation for a report of an increase in 
the dividend, and the only extraordinary benefit contemplated for 
stockholders in the immediate future consists of rights on the new 
stock which will be issued to stockholders at par. It is expected 
that these rights will be worth about $14 a share. 


Boston: Closing 
American Telephone and Telegraph......... 135 
Edison Electric Illuminating................ 234 
Massachusetts Electric................00 0 cee 6914 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 88 


The directors of the American Telephone and Telegraph Com- 
pany have declared a quarterly dividend of 2 per cent.. The divi- 
dend is designated as quarterly, placing the stock upon a regular 
8 per cent per annum basis, as against 714 per cent heretofore. 
Following the declaration of the dividend, President Fish said: 
“It was the sentiment of the directors that in view of the earn- 
ings of the company and the outlook it seemed that this was the 
proper time to put into effect a policy that had been suggested for 
a long time, of putting dividends on a basis of 2 per cent quar- 
terly with the expectation of continuing them at that rate.” The 
dividend is payable October 15. 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common........... 70 
Electric Storage Battery preferred.......... 70 
Philadelphia Electric........... 0.0.0.0 0 cee 84 
Philadelphia Rapid Transit................. 287% 
United Gas Improvement................... 85% 

Chicago: Closing 
Chicago Telephone............ 0c cece eee eee 110 
Chicago Edison Light..................0000- 140 
Metropolitan Elevated preferred............. 66 
National Carbon common..............0+02% 84 
National Carbon preferred.................. 116 
Union Traction common...............0000. 5 
Union Traction preferred..............0.05- 18 


The September daily average of the Metropolitan Elevated was 
126.975 passengers, an increase of 2,548. 

The South Side Elevated daily average for September was 89, 
749, a decrease of 727 passengers daily. 

Northwestern Elevated daily average of passengers carried for 
September was 77,508, an increase of 3,201. 

Oak Park Elevated September daily average number of passen- 
gers, including transfers, was 44,742, a decrease of 1,109. 
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INDUSTRIAL ITEMS. 


THE FRENCH BATTERY COMPANY, Madison, Wis., announces 
the appointment of A: J. Cox & Company, Stock Exchange Building, 
Chicago, Ill., as its general agent for Chicago. This company enjoys 
a wide acquaintance in the telephone field. 


HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., has 
issued a catalogue and price list devoted to electrical specialties. 
In addition to the price list there are given illustrations of the 
apparatus and brief descriptive paragraphs, and there are also 
included a general index and an index to code words. 


M. W. DUNTON & COMPANY, Providence, R. I., report an 
increased demand for their cotton tapes and sleevings, probably 
due to the unlooked-for rise in raw cotton. They have foreseen 
this result and have made arrangements whereby they are able to 
fill orders for their customers as promptly as usual. 


THE ATLAS ENGINE WORKS, Indianapolis, Ind., has ready 
for distribution bulletin No. 132. This bulletin describes and 
illustrates medium-speed, automatic, four-valve engines. The litera- 
ture has been carefully prepared and is supplemented by jilustra- 
tions showing the detail and assembly of these machines. 


THE BRISTOL COMPANY, Waterbury, Ct., announces the estab- 
lishment of a branch office at 753 Monadnock Building, Chicago, Ill. 
This office will be able to fill rush orders, particularly for instru- 
ment supplies, and the representatives in charge will be pleased 
to offer helpful suggestions regarding the operation of Bristol 
recorders and supply full information concerning new types and 
the ranges of the various instruments. 
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A. W. CLAPP, 1164 Monadnock Block, Chicago, Ill., editor and 
publisher of “Hydroelectric Plants of the United States, Canada 
and Mexico,” has just completed a trip through the New England 
states, and is about to make an extended trip through the South. 
Mr. Clapp is desirous of representing a few electrical supply houses 
during the coming winter in that section of the country. 


THE DOWNWARD LIGHT ELECTRIC COMPANY, Union 
Square East, New York, is marketing a type of incandescent lamp 
known as the “New Forty-Watt” lamp, which has the following 
guarantees endorsed by that company, viz.: seventy-one per cent 
more downward light than the standard form of incandescent lamps; 
145 per cent longer life; twenty per cent less current consumption. 
By the standard type of lamp is meant the ordinary 3.1-watt, six- 
teen-candle-power lamp. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, announces the opening of a Chicago office in the 
Merchants’ Loan and Trust Building, 135 Adams street, Chicago, 
I., with W. M. Connelly in charge. Mr. Connelly was connected 
with the electrical department of the Homestead works of the Car- 
negie Steel Company for five years, resigning his position there to 
become electrical engineer of the Ensley plant of the Tennessee 
Coal, Iron and Railroad Company, at Birmingham, Ala. After 
holding this position for three years he resigned to take up central- 
station work at Birmingham, Ala., and at Houston, Tex., where he 
organized and was in charge of the sales department. He enters 
upon his new duties fully equipped to take care of the interests of 
the Electric Controller and Supply Company in the Chicago district. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.): 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Cosmos Club, Washing- 
ton, D. C. 

AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 59 South Tenth street, Philadelphia. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 95 Liberty street, New York. Meetings, 
fourth Friday of each month. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 
AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 

Johnston, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York. 
Annual meeting, December 4-7, 1906. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 

AMERICAN: STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, 60 Wall street, New York. 
Annual meeting, Columbus, Ohio, October 15-20, 1906. 

AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, 12 Woodward 
avenue, Detroit, Mich. Annual meeting, Columbus, Ohio, October 
15-19. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meetings held in Boston on third 
Wednesday in March. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Ontario. 


Secretary, 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 


CIATION. Secretary, J. F. Dostal, Denver, Col. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. Annual meeting in Novem- 
ber, 1906. 
ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York. 


S. S. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
S Secretary, John P. Faure, 77 Water street, Ossining, 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF MIS- 
SOURI. Secretary, Charles J. Sutter, 1220 -Pine street, St. 
Louis, Mo. 

ELECTRICAL SALESMEN’S ASSOCIATION. Secretary-Treasurer, 
George H. Erich, 401 Monadnock Block, Chicago. Next annual 
meeting, Chicago, January, 1907. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. Next meeting, 
Chicago, November 1, 1906. 

ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 

ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. Next annual meeting, January 14, 1907. 

ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliot, Claus Spreckels Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday of 
each month. 

ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York. Board of Directors meets 
second Friday of each month. 

EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre 
tary, Rolland A. Davidson, 58 William street, New York city, 
N.Y. > 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Dr. Arthur 
H. Elliot, 4 Irving place, New York. Meetings in New York, 
second Friday of each month. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 
INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 

of each month. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electrice Building, Cleveland, Ohio. 

IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State College, Ames, Iowa. 

IOWA STREET AND INTERURBAN-ASSOCIATION. Secretary, 
L. D. Mathes, Dubuque,. Iowa. 


October 13, 1906 


IOWA TELEPHONE ASSOCIATION. 
Boone, Iowa. 

KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Lawrence, Kan., October 16-17, 1906. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, James Maret, Mount Vernon, Ky. 

MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. Next meeting, October 16, 1906. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. . 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ELECTRICAL TRADES ASSOCIATION. 
Fred P. Vose, 1343 Marquette Building, Chicago. 
NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 

street, Utica, N. Y. Next meeting, New York city, 1907. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. L. 
Eglin, 136 Liberty street, New York city. 

NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION. Annual 
meeting, New York city, October 23-24. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 114 
Liberty street, New York. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, T. S. Lane, 536 Ellicott square, Buffalo, N. Y. 

NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, B. C. 
Adams, Madison, Wis. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 

OHIO SOCIETY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 
OHIO STREET RAILWAY ASSOCIATION. Secretary, Charles 

Currie, Akron, Ohio. 

OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 

Secretary, John Brant, 195 Broadway, New York. 


Secretary, C. C. Deering 


Secretary, 


Secretary, 
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ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 

PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Col. Meetings second Saturday of each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, H. S. Balliet, 337 
Madison avenue, New York. Annual meeting, Washington, D. C., 
October 16, 17 and 18. 

SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 

OF THE STATE OF NEW 
cae Secretary, C. B. Fairchild, Jr., 114 Liberty street, New 

ork. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary, G. W. Buzzell, St. Johns- 
bury, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 
WESTERN SOCIETY OF ENGINEERS (Electrical Section). 

retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


e 


Sec- 


DATES AHEAD. 


American Society of Mechanical Engineers. 
December 4-7. 


New York, N. Y., 


American Street and Interurban Railway Engineering Associa- 


tion; American Street and Interurban Railway Association. Co- 
lumbus, Ohio, October 15-19. 
Kansas Gas, Water and Electric Light Association. Lawrence, 


Kan., October 16-17. 


National Machine Tool Builders’ Association. 
October 23-24. 


Railway Signal Association. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


New York city, 


Record of Electrical Patents. 


Week of October 2. 


832,072. REGULATOR FOR PRIME MOVERS. Lamar Lyndon, 
East Orange, N. J., Filed June 26, 1905. The prime mover 
drives an electric generator, the variations in speed of which 
actuate the controlling device through a relay. 


832,084. RAILWAY SIGNALING SYSTEM. Benjamin F. Saurman, 
Philadelphia, Pa. Filed November 15, 1905. A visible signal 
on the train is operated by the semaphore. 


832,121. TELEPHONE SYSTEM. Wiliam W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. Filed December 23, 1902. Differential windings on the 
signaling device are unbalanced when calling, and balanced 
when talking. 


832,135. COMBINED TELEPHONE RECEIVER AND MICRO- 
PHONE. Carl E. Ljungman, Robert O. P. Berglund and Walter 
A. W. E. Hjorth, Stockholm, Sweden. Filed February 14, 1906. 
The transmitter and the receiver are mounted in a single case 
divided into two compartments by a curved disc. 


832,1137. RAILWAY SWITCHING AND SIGNALING APPARATUS. 
William Macomber, Buffalo, N. Y., assignor to General Railway 
Signal Company, Buffalo, N. Y. Filed February 20, 1905. Makes 
use of a common return wire and indicating wires through 
which the current is shunted for actuating a signal. 


832,138. RAILWAY SWITCHING APPARATUS. William Macom- 
ber, Buffalo, N. Y., assignor to General Railway Signal Com- 
pany, Buffalo, N. Y. Filed February 20, 1905. Two wires are 
used, one for operating the apparatus and one for giving indica- 


.tions. Means are provided for making connection between the 
two. 
832,139. RAILWAY SWITCHING APPARATUS. William Macom- 


ber, Buffalo, N. Y., assignor to General Railway Signal Com- 
pany, Buffalo, N. Y. Filed February 20, 1905. A mechanically 
operated switch electrically controlled from a distance. 


832,140. RAILWAY SWITCHING APPARATUS. William Macom- 
ber, Buffalo, N. Y., assignor to General Railway Signal Com- 
pany, Buffalo, N. Y. Filed February 20, 1905. A method of 
operating a track switch by means of an electric motor. 


832,147. REAR-LIGHT INDICATOR FOR AUTOMOBILES. Leo 
F. Murphy, Detroit, Mich. Filed September 5, 1905. The light 
is controlled by a thermostat. 


832,153. ELECTRIC SIGNALING APPARATUS. Chas. J. O'Neil, 
Washington, D. C. Filed February 4, 1905. Distinctive signals 
may be set by various positions of one controller. 


832,165. RAILWAY SWITCH OPERATING AND CONTROLLING 
APPARATUS. Wilmer W. Salmon, Buffalo, N. Y., assignor, 
by mesne assignments, to General Railway Signal Company, 
Buffalo, N. Y. Filed July 15, 1901. Renewed May 17, 1906. The 
operating motor has two independent field-windings controlled 
by a polarized relay. 


832,166. RAILWAY SWITCHING AND SIGNALING APPARATUS. 
Wilmer W. Salmon and Frank L. Dodgson, Buffalo, N. Y., 
assignors to General Railway Signal Company, Buffalo, N. Y. 
Filed January 6, 1906. A magnetic switch-lock controlled from 
a distance. 


832,174. RAILWAY SIGNALING APPARATUS. John D. Taylor, 
Buffalo, N. Y., assignor, by mesne assignments, to General ~ 
Railway Signal Company, Buffalo, N. Y. Filed January 22, 1904. 
The signal blade and counterweight are mounted on separate 
rods, which may be controlled independently or coupled to- 
gether. 

832,175. RAILWAY SWITCHING APPARATUS. John D. Taylor, 
Buffalo, N. Y., assignor, by mesne assignments, to General 
Railway Signal Company, Buffalo, N. Y. Filed January 22, 1904. 
Renewed February 3, 1906. Makes use of an electromagnetic 
indication-selector. 


832,181. ELECTROMAGNETIC DEVICE. William W. Dean, Chi- 
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cago, 111., assignor to Kellogg Switchboard and Supply Company,e 
Chicago, Ill. Filed June 19, 1903. A method of mounting elec- 
tromagnetic coils such as are used on telephone switchboards. 


832,185. RIGHT-ANGLE ADJUSTABLE CROSSING FOR ELEC- 
TRIC RAILWAYS. Edward E. Gilmore, Philadelphia, Pa. 
Filed September 27, 1905. A pivoted adjustable trolley crossing. 


832,192. RAILWAY SWITCHING AND SIGNALING APPARATUS. 
Winthrop K. Howe, Buffalo, N. Y. Filed August 29, 1905. Re 
ciprocating motion is secured by means of a cam plate shifted 
by a motor. 


832,193. RAILWAY SIGNALING APPARATUS. Winthrop K. Howe, 
Buffalo, N. Y., assignor to General Railway Signal Company, 
Buffalo, N. Y. Filed November 27, 1905. The signals are con- 
trolled by a hand-controlled generator. 


832,194. RAILWAY SIGNALING APPARATUS. Winthrop K. Howe, 
Buffalo, N. Y. Filed May 17, 1906. The operating motor has 
two flield-windings for controlling the direction of rotation. 


i 


832,072. REGULATOR FOR PRIME MOVERS. 


832,195. RAILWAY SIGNALING APPARATUS. Winthrop K. Howe, 


Buffalo, N. Y., assignor, by mesne assignments, to General Rail- 
way Signal Company, Buffalo, N. Y. Filed July 20, 1903. Re- 
newed May 17, 1906. The actuating motor is mounted verti- 
cally and drives through an anti-friction screw. 


832,280. REFLECTOR SHADE. William H. Spencer, Brooklyn, 
N. Y., assignor to George Frink Spencer, Newark, N. J. Filed 
May 2, 1905. A method of constructing a reflector suitable for 
incandescent lamp clusters. 


832,297. SAFETY DEVICE FOR ELECTRIC SIGNALS. Fred B. 
Corey, Schenectady, N. Y., assignor to General Electric Com- 
pany. Filed June 16, 1904. The signaling device is operated by 
passing trains. 


832,302. METHOD OF SEALING METAL INTO GLASS OR OTHER 
VITREOUS MATERIAL. Carl A. Ernst, Schenectady, N. Y., 
assignor to General Electric Company. Filed June 12, 1903. 
The wire, freed from occluded gases, is provided with a glass 
coating. 


832,312. SECTION-INSULATOR FOR ELECTRIC RAILWAYS. 
Edward E. Gilmore, Philadelphia, Pa. Filed September 27, 1905. 
Renewable wear-shoes are provided. 


832,314. COIN-CONTROLLED MECHANISM. Rudolph W. Goeb, 
St. Louis, Mo., assignor to The Controller Company of America, 
St. Louis, Mo. Filed February 13, 1903. Locking and deliver- 
ing mechanisms are electrically controlled. 


832,353. COMMUTATOR. Roger S. White, Philadelphia, Pa., as- 
signor to General Electric Company. Filed October 14, 1902. 
Concentric rollers are employed for collecting the current, 
placed so that jarring is prevented. 


832,354 MAGNETO-ELECTRIC GENERATOR. Joseph A. Williams, 
Cleveland, Ohio. Filed May 14, 1906. A method of mounting 
a magneto. 


832.357. SYSTEM OF ELECTRICAL DISTRIBUTION. Ernst J. 
Berg, Schenectady, N. Y., assignor to General Electric Company. 
Filed April 25, 1900. Means are provided for operating the speed 
of a generator connected in series with one of the mains, thus 
controlling the load on the system. 
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832,363. VAPOR-TUBE STARTING DEVICE. Theodore Bodde, 
New York, N. Y., assignor to Louis B. Marks, New York, N. Y. 
Filed March 16, 1904. Employs a stationary auxiliary terminal 
in contact with one electrode before starting, but automatically 
disconnected after starting. 


832,402. TIME SWITCH. Peter Mattern, Cleveland, Ohio. Filed 
August 9, 1905. Renewed May 12, 1906. The actuating weight . 
is released by a clock. 


832,416. ELECTRIC RAILWAY. Leon W. Pullen, Camden, N. J. 
Filed May 18, 1905. An electromagnetic surface-contact system. 


832,425. INTERCOMMUNICATING TELEPHONE. Lambert 
Schmidt, Weehawken, N. J. Filed September 16, 1905. A 
name-plate and pointer are provided for indicating the proper 
connection. 


832,135. COMBINED TELEPHONK RECEIVER AND MICROPHONE. 


832,443. TELEPHONE SYSTEM. Paul Arnheim, Hamburg, Ger- 
many, assignor to the firm of Telephon-Fabrik Actiengesell- 
schaft, vorm. J. Berliner, Hanover, Germany. Filed June 25, 
1902. A selective automatically locking-out party-line system. 


832,462. AUTOMATIC-ELECTRIC BRAKE. Augustus L. Duwelius, 
Cincinnati, Ohio. Filed May 7, 1904. The brake is controlled 
by a generator driven from the car axle. 


832,302. METHOD or SEALING METAL INTO GLA8S OR OTHER 
VITREOUS MATERIAL. 


832,544. AUTOMATIC TROLLEY GUARD. John R. French, Los 
Angeles, Cal. Filed November 15, 1905. A trolley-wheel fender 


A EOR brought into position when the wheel leaves the 
wire. 


832,548. SYSTEM OF RAILWAY SIGNALING. Harry L. Johnson, 


Topeka, Kan. Filed April 29, 1905. An automatic block-signal 
system. 


832,562. TELEPHONE CaLt-Box. 


832,562. TELEPHONE CALL-BOX. Anthony Van Wagenen, Sioux 


City, Iowa. Filed July 30, 1903. Renewed March 3, 1906. 
Makes use of a rotatable contact-maker. 


832,568. ELECTRIC TIM}: SWITCH. William S. Andrews, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed De 
cember 15, 1903. The switch is operated by a clock mechanism. 


832,577. TIME-LIMIT CIRCUIT-BREAKER. Edward M. Hewlett. 
Schenectady, N. Y., assignor to the General Electric Company. 
Filed February 11, 1899. Renewed October 18, 1901. A poly- 


phase circuit-breaker, the opening of which is retarded by 8 
clock mechanism. 
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DOUBLE COMPOUNDING. 

An interesting development in the design of direct-current 
dynamos which is met occasionally is the use of two series 
windings, which may, for the moment, be designated as double 
compounding. The function of one of these windings is to 
provide a commutating field, and the other to increase the 
voltage of the machine as the load increases, and thus to over- 
compound the dynamo. 

The use of a series winding placed on the same poles as the 
main magnetizing coil is almost universal in dynamo con- 
struction, and is practised, to some extent, in motor design 
for special purposes. With respect to the former use, the 
function of the coil is to counteract the armature reaction, and, 
if desired, to increase, in addition, the magnetization of the 
field, thus causing the voltage of the generator to increase with 
an increase in the load—the practice usually designated as 
overcompounding. The idea of employing a series winding 
merely to overcome armature reaction is not new, and when 
proposed for this purpose it has been thought that with a coil 
placed in such a direction as to have the opposing field directly 
opposite to the field set up by the armature that some advantage 
might be gained; and from this idea arose the early attempts to 
improve the performance of a generator by the use of auxiliary 
poles placed generally midway between the main poles; or of an 
auxiliary series winding placed around the armature so as to 
set up a magnetic field more nearly opposed in direction to the 
armature field. The chief advantage to be gained from such 
an arrangement was the improved commutation which could 
be secured ; for if it were desired merely to maintain a constant 
total flux through the armature, a coil placed around the main 
poles would be just as effective. But such a coil would not be 
as effective as the auxiliary pole in preventing a rotation of the 
neutral plane, and therefore in preventing a shifting of the 
plane of commutation with the load. 

These early attempts to improve commutation were aban- 
doned, not because they were not effective, but because they 
became unnecessary, due to improved design. Recently, how- 
ever, new conditions have arisen in which it seems that an 
auxiliary commutating field becomes desirable. These con- 
ditions have been brought about through the demand for high- 
speed generators such as are to be driven by steam turbines, 
and for variable-speed motors. The object of the auxiliary 
winding is mainly to provide a commutating field fixed in 
direction, but varying in strength so as to produce the proper 
conditions for all loads. Such a coil, by acting against the’ 
armature reaction, has the effect of a compound winding, and 


it may be made to balance this; but if a perfect balance be 
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obtained, the generator will not be perfectly compounded be- 
cause of the drop of potential due to the armature resistance. 
If the auxiliary pole be made stronger, so as to produce a perfect 
compounding, or if the effect be carried further and overcom- 
pounding be sought, the same conditions will be set up at the 
commutator, though in a less degree, as were sought to be over- 
come by the introduction of the auxiliary pole—that is to say, 
the commutating field will not be directly under the auxiliary 
pole, but a little to one side, and its position will vary with 
the degree of compounding. Although the auxiliary pole is 
employed to maintain a fixed commutating plane, the use of the 
series winding on this pole for regulation purposes partially 
defeats the object sought. This difficulty may be got over 
by placing on the main field a series coil which provides the 
necessary increase in field strength to give the desired over- 
compounding. But this plan really gives us a dynamo with 
three field-windings—one more than we have been accustomed 
to. ‘They are the main shunt-winding for providing the initial 
excitation, the main compound winding for producing the 
necessary variation in this excitation to give the degree of regu- 
lation sought for, and the auxiliary compound winding, the 
function of which is merely to provide a commutating field. 
This, in a sense, analyses the field-winding as we are accustomed 
to analyze the armature reaction. Part of the effect is applied 
in the direction of the main field, and part in quadrature with 
this. But it should be remembered that this comparison is not 
exact, for the main series field does not merely balance the 
demagnetizing effect of the armature, but actually increases 
the total strength of the field. And the auxiliary winding, 
also, does not merely balance the cross-magnetizing effect of the 


armature, but it must do more: it must supply a commutating 
field. 
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ELECTRIC RAILWAY DEVELOPMENT. 

It has perhaps been inevitable with such rapid growth going 
on in the electric railway field that, in some places, the work 
would seem to have been done not wisely, but too well. A few 
years ago the financial success which had resulted from the 
electrification of street railway systems gave rise to an extension 
of these lines into thinly settled districts and to the building 
of purely country lines; and from these growths there came the 
true interurban line connecting two important commercial 
centres. In some sections this building went on apparently 
when there was no need for the transportation facilities being 
constructed. Conditions of late have bettered considerably, 
and there is not now the same feverish haste to secure 
franchises and build some sort of a line. But, in a good 
many instances, the builders, taking warning from the experi- 
ences of the early roads, have gone rather to the other extreme 
and, while seeking to construct a profitable line, have invested 
more money in the road than the opportunities for securing 
traffic warrant. The earlier builders erred by neglecting the 
engineering side of railway building, and were content to spike 
down two lines of rails on ties laid alongside a country road. 
Grades, road crossings and other obstructions had no terrors 
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for them. What they were seeking to do was to start the cars 
moving and then sell out. Now, one not infrequently finds an 
interurban line which for many years can not be expected to 
carry a heavy traffic laid out and constructed as though it were 
to be a trunk line. 
the road, and they seem to let their wishes run away with their 
judgment, and build as though the road were going to carry all 
the freight and passengers of a large district. While the earlier 


Skilled engineers are secured for building 


roads put a constant drain upon the operating company for 
maintenance, and perhaps entire reconstruction, the newer 
method may cause an even greater loss on account of the heavy 
expense for permanent way and equipment. Although main- 
tenance and repairs may be slight, interest must be paid on the 
investment, and it is better to have a less imposing line reaching 
to the point sought than to have a magnificent sample of engi- 
The older roads were 


For this reason many did not become profitable 


neering work going only half way there. 
built to sell. 
when operated. The newer type of road is built to run, and 
often is not profitable because the profit-making feature has not 
been studied sufficiently by the builders. 

The design of every new road should result from a careful 
examination of the best type of construction to be adopted and 
of the probable revenue to be obtained. While every one will 
admire a beautifully constructed road and handsome cars, every 
unnecessary dollar expended for these causes a direct loss in 
interest to the investors. There is no necessity to use a 100- 
pound rail for a country trolley road, nor are double-truck cars 
required to handle light country traffic. The conditions in each 
case must be weighed carefully and the cheapest construction 
which will give satisfactory service should be adopted in the 
first case. After that no improvement should be made except 
such as can be shown to be profitable, either because of the 
better service or safety, or for other good reasons. The engineer 
in charge of the construction should not let his desire to build 
a beautiful road run away with his good judgment, but, on 
the other hand, he should insist that the builders of the road 
decide upon a type of construction that will do the work. A 
straight, heavy-ballasted, double-track road is a pretty thing, 
but its value is much diminished if it only goes half the way to 
the place for which it started. On the other hand, a line 
connecting two cities, which is built so poorly that the cars can 
not get over it, will not draw the traffic that is sought. There 
are two of the leading cities of this country, only about forty 
miles apart, which for years past have been promised an 
interurban electric line. For various reasons this road has yet 
to be built. The two cities are already well served by steam 
roads, and the traffic that would be picked up along the way 
would be of little importance. The only advantage an electric 
system would have over the steam roads, besides the greater com- 
fort of traveling in an electric car, would be in transferring from 
the interurban line to the local lines at the two cities, and 
perhaps in offering a more frequent service. It is a question 
whether such a road would offer a service more frequent than 
that now existing, and as, at present, passengers are deposited at 
convenient points, the transfer feature of the electric line would 
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not be of much importance, particularly if it were necessary for 
the passenger to change cars, which he probably would have to 
do if high-speed cars were run over the electric line, as would 
have to be the case if this road wished to enter into competition 
with the steam service. Here is an instance which, at first 
sight, would seem to offer an excellent opportunity for con- 
structing a high-speed interurban line; yet the fact that this 
has not been accomplished up to the present time, although it 
has been promised again and again, shows that, for some reason 
or other, capital has been rather doubtful about the wisdom of 
the plan. 

In another branch of electric railway development the public 
seems to be looking for greater changes than the engineers at 
present expect to take place. 
on at certain points, it seems to think that this is merely the 


Because it sees great work going 


first step in the general conversion from steam to electric 
power. Such a conversion is, nevertheless, a long way off, and 
except where special conditions call for special methods, we must 
be content to let the steam locomotive do the work for which it 
is best suited. It is contended by some that great advantages 
One of 


these advantages, it is said, will be a large increase in the 


will result from the use of the electric locomotive. 


traffic-carrying capacity of the road. Such a gain would be of 
great importance, if it could be made without too great a sacri- 
fice; but it yet remains to be demonstrated in practice how 
great the gain would be. It figures out very nicely on paper, 
but what we need is something of a more practical character. 
In the meantime the electric railway engineer should devote 
his energies to improving his systems, and thus render them 
more reliable and less expensive, and in this way bring nearer 


the hoped-for change. 


TIT ; 

INCREASING THE STANDARDS OF ILLUMINATION. 

It has been noted again and again in the technical journals, 
and probably every one has observed it for himself, that the 
standard of illumination in nearly all buildings, both public and 
private, has been increasing. Where before we were satisfied 
with a few dim gas jets giving just enough light to avoid chairs 
and other obstructions, we now demand not merely that the 
room shall be comfortably lighted, but that it must be brilliantly 
lighted. The same applies, though in a less degree, to street 
lighting, but there is not the same objection here, since it is 
seldom that a street, taken as a whole, is too brilliantly lighted. 

The standard has undoubtedly been set by public buildings, 
and has followed the introduction of electric lights; and while 
beautiful effects have been sought, those in charge seem to be- 
lieve that the brighter the lighting the better, and nothing 
less than a brilliant show would be satisfactory. Hotels, theatres 
and public halls of all kinds must be so bright that any one 
can read small print, no matter where he stands. This prac- 
tice, as has been pointed out, has undoubtedly influenced the 
lighting of private houses, for any one going from a brilliantly 
lighted public dining room to his own can not but feel the 
contrast, and thinks that his own is gloomy and dark, and that 
he must have as much light in every part of his room as he 
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found in the public room. If he can not correct what he 
thinks to be the fault by turning on several more lamps, lamps 
of larger candle-power are substituted; and this man’s method 
is apt to influence his neighbors. Where formerly we were 
satisfied to take a seat near a lamp to get sufficient light for 
reading, and to have the room otherwise comfortably, but not 
brilhantly lighted, we now think that we must be able to read in 
any part of the room and sit in any position. 

This toning up of our standards of illumination not only is 
leading to an increase in the number of lamps lighted at a 
time, but has led to the suggestion that our standard sixteen- 
candle-power lamp is perhaps out of date, and that a lamp hav- 
ing a higher rating should be accepted. It would be well, 
however, to consider any such step carefully before undertaking 
it. Our. present standard is about double that of Europe, where 
This 
change from sixteen to twenty or more would, it is true, bring 


the eight-candle-power lamp is the one mostly used. 


the ordinary incandescent lamp more nearly to the same candle- 
power as the standard incandescent gas lamp, but it does not 


seem wise to take a false step for such a slight gain. It is a 


matter of opinion with many that we have already gone very 
much too far. It would be better for us if we were satisfied 
with less brilliant lighting of a few rooms, but with a more 
uniform distribution of light throughout the house. To change 
from our present standard lamp to one higher would make the 
problem of securing the best lighting of a room still more 
difficult, as lamps of large candle-power or high intrinsic 


brilliancy are not only dazzling, but by their effect upon the 
retina may actually make it more difficult to see. Smaller units 
would not only assist in preventing a dazzling effect, but might 
even make reading and other similar occupations easier, even 
though the intensity of illumination be less. 

The trend towards units of larger candle-power may be 
attributed not only to the general drifting toward brighter 
lighting, but to the fact that the newer forms of incandescent 
lamp are more easily made in the larger sizes; and there is not 
wanting a feeling on the part of the lighting companies that the 
more efficient lamps may cut down their sale of current. The 
latter idea will probably be discovered to be unfounded, for 
the introduction of the Welsbach burner has really increased 
the consumption of gas, an indication that the more efficient 
forms of electric lamp will probably increase the consumption of 
current. But this increase should come through an increase 
in the number of lamps used, not through an increase in the 
candle-power of the standard lamp. 

The tendency to use more and more light is not in itself 
wrong. It is merely the application that is wrong. What we 
need is a more intelligent use of our sources of light. There 
should be less contrast between the brilliantly lighted parlor 
and the dark hall, the dazzling dining room and the gloomy 
kitchen. What is needed is education of the public in the 
proper use of lamps, for taste in this matter seems to-day about 
as crude as it can well be. It is gratifying that with this con- 
dition confronting us that that young body, the Illuminating 
Engineering Society, should be doing such excellent work. The 
work of this society during the past season was most success- 
ful, and at the initial meeting this fall two interesting and 
valuable papers were presented, one dealing with the subject in 
question—that is to say, the lighting of buildings. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS. ' 


BY JOHN B. C. KERSHAW, F. I. C. 


VI—THE APPROXIMATE ANALYSIS OF 
FEED-WATERS. 

The details given in the previous 
article relating to the sources of natural 
water supply prove that all natural waters 
contain variable amounts of suspended or 


Fic. 23.—MEASURING FLABRKS. 


dissolved impurity, and that in some cases 
these impurities may be present in very 
considerable . quantity. 

For the purposes of the boiler engineer 
it is of importance to know the total 
amount and the general characteristics 
of these impurities, although the exact 
determination of each individual chemical 
compound may be unnecessary. An ap- 
proximate analysis of the feed-water will 
supply the information required, since 
this may be carried out so as to yield the 
(1) alkalinity or acidity; (2) total sus- 
pended solids; (3) total dissolved solids ; 
(+) temporary hardness; (5) permanent 
hardness; (6) oils and fats, without the 
separate determination of the various salts 
that give the water these characteristics. 
An approximate analysis of a feed-water, 
with strict attention to all the details 
of manipulation named below, may be 
carried out by an engineer, after some 
little practice with the apparatus and 
methods described. A complete chemical 
examination, on the other hand, can only 
be carried out by a chemist skilled 
in water analysis; and no attempt 
is made in this article to deal with 
the methods by which the calcium 
and magnesium salts in water are 
separately determined. The engineer who 
attempts the approximate analysis of 
water is, however, advised to practice with 
samples of water that have been submitted 
to independent tests by a competent ex- 
pert, before venturing to place much de- 
pendence upon his own results, since ow- 
ing to the use of volumetric methods the 
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work is more difficult than the approxi- 
mate analysis of fuels. 

(1) Alkalinity or Acidity — Most 
natural waters are slightly alkaline owing 
to the presence of dissolved carbonates 
of the alkaline earth metals. Such waters 
color neutral litmus paper a slightly blue 
tint, and give a pronounced canary-yellow 
tint to methyl orange, the indicator 
usually employed for this work. In order 
to estimate the total alkalinity of the 
water, 200 cubic centimetres of the sample 
taken as described in Article V, filtered if 
suspended matter be present, are measured 
in the flask shown in Fig. 23. These 200 
cubic centimetres are then emptied into a 
white porcelain basin of about twenty-two 
ounces capacity. The flask is rinsed out 


Fic. 24.—W ATER TESTING APPARATUS. 


with distilled water, the washings are 
added to the liquid in the basin, and two 
drops of a concentrated solution of methył 
orange are also added to the water. A 
standardized solution of hydrochloric acid 
of one-fifth normal strength! is now added 
from a burette drop by drop with constant 
stirring until the color of the liquid in 
the basin changes from canary yellow to 
orange and finally to faint pink, this last 
change being taken as the end point of the 
reaction. 

The number of cubic centimetres of 
the hydrochloric acid solution used from 
the burette are then read off, and the re- 
1A normal solution contains the molecular weight of 


the chemical in grammes in 1,000 cubic centimetres of 
water. 
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sult is calculated as parts of caleium car- 
bonate per 100,000 of water. 

In the case of water from peaty lands 
it will often be found that these give a 
slightly acid reaction, due to the decompo- 
sition of the organic matter of the peat, 
but that these organic acids are not re- 
vealed either by litmus paper, or by 
methyl orange. Such waters in fact ap- 
pear to be alkaline with the last-named in- 
dicator. It is necessary in the case of 
these waters, therefore, to use an alcoholic 
solution of phenol-phthalein as indicator, 
and to heat the 200 cubic centimetres of 
water after filtration and measuring, in 
the porcelain basin, before titrating with 
the standard alkali solution—carbonate of 
soda. 

Phenol-phthalein is colorless with acids, 
but yields a purple-red tint with the 
slightest excess of alkali, and the standard 
solution of alkali is, therefore, dropped in 
from the burette with constant stirring 
of the liquid in the basin, until a perma- 
nent purple-red color is obtained. The 
number of cubic centimetres of the stand- 
ard alkali solution used is then read off, 
and from this the result is calculated—not 
as acid, but as the alkali equivalent of 
the acid present in the water. 

Fig. 24 shows the apparatus used for 
making these tests. The burette holds 
fifty cubic centimetres, each cubic centi- 
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Fra. 25.—ONE-LITRE MEASURING FLASK. 


metre divided in tenths, and is provided 
with a glass stop-cock. The standard so- 
lutions of acid and alkali employed are 
contained in the glass bottles shown on 
cither side of the burette and titration 
basin. | 

The solutions of acid and alkali are 
made as follows: 

Twenty-one and one-half grammes of 
pure anhydrous carbonate of soda are 
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weighed out, and dissolved with the aid 
of heat in 250 cubic centimetres of dis- 
tilled water. This solution is then made 
up to nearly 1,000 cubic centimetres in 
the large measuring flask shown in Fig. 
25 and is cooled to fifteen degrees centi- 
grade before finally diluting to the mark 
on the neck, and transferring to the 
stoppered glass bottle shown on the right 
in Fig. 24. 

This solution is labeled “Standard Al- 
kali 1-5 N.,” the exact strength being 
placed on the label afterward, when the 
solution has been titrated with the 1-5 
N. acid solution. 

The latter is made by taking forty cubic 
centimetres of pure concentrated hydro- 
~chlorie acid and diluting this to 1,000 
cubic centimetres after cooling to fifteen 
degrees centigrade. 

This solution is now transferred to the 
other storage bottle shown in Fig. 24 and 
is labeled “Standard Acid 1-5 N.” Itis 
checked by weighing out very carefully 
0.40 gramme of the pure carbonate of 
soda (after drying one-half hour in the 
platinum crucible at a low red heat), 
dissolving this in the porcelain basin, in 
a small quantity of hot water, diluting 
with a large volume of cold water and 
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Fia. 26.—Twenty-Five CUBIC CENTIMETER 


PIPETTE. 
titrating with the standard acid solu- 
tion, using methyl orange as indicator. 


The change from canary yellow to faint 
pink—with orange as an intermediate 
stage—indicates the end of the reaction. 
lt will be found that about twenty cubic 
centimetres of the standard acid solution 
are required to neutralize the 0.40 
gramme of sodium carbonate—and_ the 
test is repeated for the sake of accuracy. 
Finally the standard alkali solution is it- 
self checked, by measuring off twenty-five 
cubice centimetres in the pipette shown 
in Fig. 26 and by titrating this with the 
normal acid as before. 

The following are suing of this 
method of checking the standard solu- 
tions: 


1. = HCI solution, 0.40 gramme Na,CO, 


used for each test. ! 
No. 1 required 19.8 cubic — 


centimetres. si mean 19.85 cubic 
No. 2 required 19.9 cubic f centimetres. 
centimetres.,.......... 


It was calculated from this that 100 


solution 


cubie centimetres 


equaled 2.015 grammes Na, CO, or 1.900 


1The chemical symbol for hydrochloric seid is HCl, 
for carbonate of soda Na,CQO,, and for carbonate of 
lime CaCQ3. 
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grammes CaCo,, and these figures were 
placed upon the label below the descrip- 
tion. 


2. '. Na,CO, solution, 25 cubic centimetres 


used fcr each test. 


No. 1 required 24.0 cu. centimetres HCI solution. 
No. 2 24.1 


Mean... ..24.05 cu. centimetres HC] solution. 
‘From this it was caleulated that 100 


cubic centimetres of the — alkali solution 


equaled 96.2 cubic centimetres of the 7 


acid solution, or 1.937 grammes Na,CO,, 
or 1.827 grammes CaCQ,. 

These values were, therefore, placed up- 
on the label of the standard alkali solu- 
tion. 

In testing waters the basin and burette 
must be well washed and rinsed with dis- 
tilled water before each test, and the 
burette must also be rinsed with the stand- 


Fia, 27.—MENIscus OF SOLUTION IN BURE ITE. 


ard test solution before it is filled for the 
actual titration. The level of the solution 
is best read off by holding a black strip 
of paper one-quarter of an inch below the 
meniscus, and by reading from the lower 
curve of this, as shown in Fig. 27. 

The following is an example of the cal- 
culation for water showing alkalinity: 

Water used, 200 cubic centimetres. 

Standard acid solution required to neu- 
tralize it 3.70 cubic centimetres. > 


3.7 X 100.000 x 0.019! , 2 


calcium carbonate per 100,000 of water. 


parts 


An acid water from peaty land gave 
the following results: 

Water used, 200 cubic centimetres. 

Standard alkali solution required to 
neutralize it 1.10 cubic centimetres. 


1 The factor 9.5 can be used in these calculations in 
100,000 x 0.019 
200 


place of 


O25 


( 3 
Ul ou BOM = 10.653 parts 


sodium carbonate per 100.000 of water. 

(2) Suspended Solid Matter—Water 
from rivers and surface drainage generally 
is often charged with suspended matter, 
and it is at times necessary to determine 
the amount of this. A four-inch circle 
of specially prepared filter paper is folded 
in radiating rib fashion to promote quick 
filtrations, and is dried in the stoppered 
drying tube for one hour at 230 degrees 
Fahrenheit. Fig. 4 in Part I shows the 
air bath used; and Fig. 28 shows the tube 
employed for drying filters, the stopper 
being, of course, removed during the ap- 
plication of heat. The tube and filter are 
placed in the desiccator and are weighed 
together when cold, the stopper being in- 
serted in the tube to prevent absorption of 
moisture by the filter while being weighed. 
The filter paper is now removed with small 
forceps from the tube, is placed in a 
funnel of suitable size with the least pos- 
sible handling or rubbing of the folds, 
and 200 cubic centimetres of the water are 
measured and poured through it. The 
large sample of water must be well shaken 


Fie. 28.—FireR Dryinc TURR. 


before withdrawing 200 cubic centimetres 
for this test. The filter with its contents 
is finally washed with cold distilled water, 
dried in the funnel as far as possible by 
suction, and is then removed carefully 
from the funnel and placed in the drying 
tube, for the final heating at 230 degrees 
Fahrenheit. The drying must be. con- 
tinued until a constant weight is obtained. 
The gain in weight multiplied by 500 
gives the pints of suspended matter per 
100,000 of water. 

The following is an example of the 
figures obtained in this test: 


Drying tube and filter and 
12.122 grammes 


Drying tube and filter alone... 12.067 


Gain in weight.. 0.055 gramme 
0.055 x 500 = 27.50 parts of solid suspended 
matter per 100,000 of water. 


The color of the dried residue upon the 
filter paper will give some indication of its 
composition; iron oxides being generally 
red, and clay or alumina compounds being 
slaty gray in color. 

(3) Total Solids—If the suspended 
matter has been separately determined by 
the method just described, the filtered 
sample of water is used for this test. 
Should the suspended matter not have 
been separately determined, the unfiltered 
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water, well shaken, is employed for the 
total solids determination. This is car- 
ried out by evaporating 250 cubie centi- 
metres of the water to dryness, in a tared 
platinum basin. Fig. 29 shows the ap- 
paratus used for this test. The basin is 
2.4 inches in diameter and holds fifty 


cubic centimetres of water. The water 


bath is of copper, six and one-half inches 
in diameter, holds 1,000 cubic centimetres, 
is provided with rings of various sizes, 
and is supported upon a piece of iron 
gauze resting on a large tripod stand. 

A bamboo or glass triangle with a long 
leg fitted into a cork which slides upon the 
upright of a retort stand is employed as 
shown in Fig. 29 to carry a piece of 
vlazed paper, in order to protect the water 
in the platinum basin from dust or dirt. 
A large cork on the upper side of this 
dirt-shield serves to hold, it in its place. 
The platinum basin must not be allowed 
to touch the copper ring of the water bath, 
but must be supported by three squares 
of filter paper, folded to form thick 
wedges and inserted between the basin 
and the edge of the ring, in such a way 
that an annular space is left for the es- 
cape of the steam from the water in the 
hath. The platinum basin must be 
thoroughly cleaned and dried by heating 
for five minutes in the air bath at 230 
degrees Fahrenheit, before weighing. 
About forty cubie centimetres of the 
sample water measured in the 250-cubic- 
centimetre flask shown in Fig. 23 are then 
poured carefully into the basin already 
placed in position on the ring of the water 
bath with the aid of the filter-paper strips 
already referred to, and the evaporation 
is commenced. 

It is advisable never to fill the basin 
within one-quarter of an inch of the rim, 
since many salt solutions have a tendency 
to creep up and over the sides when being 
evaporated to dryness. Tt is also advis- 
able to keep the water bath in steady but 
not violent ebulition, by regulation of the 
was flame beneath it. As the evaporation 
proceeds, the remainder of the 250 cubic 
centimetres are gradually added, and 
finally the 250-cubic-centimetre flask is 
rinsed out with distilled water and the 
washings added to the liquid in the basin. 
The platinum basin is kept upon the water 
bath until the residue of salts is apparently 
quite dry. It is then removed, the bottom 
of the basin is carefully cleaned and wiped 
dry, any deposit being removed by aid of 
HCl and a wet towel, and the basin and 
its contents are heated three hours at 
300 degrees Fahrenheit in the air bath. 
The desiccator must be employed during 
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the last stage of cooling before weighing ; 
as perfectly dry salts are always hygro- 
scopic. The increase in weight of the 
basin multiplied by 400 gives the parts of 
solid matter per 100,000 of water. 

The following is an example of the 
figures obtained in the test: 


Platinum basin and residue 
from 250 cubic centimetres 


of unfiltered water......... 26.165 grammes 
Platinum basin alone......... 26.023 = 
Weight of residue... ... 0.142 gramme 
0.142 X 100,000 


~ = 56.8 parts of solid matter for 
100,000 of water. 

Should it be desired to find what pro- 
portion of this residue is present as or- 
ganic matter, the basin and its contents 
are heated to redness for five minutes 
upon a platinum-wire support over a large 
Bunsen burner, the change in color being 
noticed during this further heating. 
Organic compounds darken and char 
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Fie. 29.— PLATINUM BASIN AND WATER 
BATH. 


under this treatment. The basin is then 
allowed to cool, the residue is moistened 
with a solution of ammonium carbonate in 
water to reconvert the oxides into car- 
bonates, and the excess of ammonium car- 
bonate and water is then driven off by 
application of gentle heat. Care must be 
taken during this operation that the basin 
and its contents do not approach a red- 
heat, otherwise the calcium and magne- 
sium carbonates will be again reconverted 
into oxides. Finally the basin is cooled 
in the desiceator and again weighed. The 
loss in weight bv this treatment, multi- 
plied by 400, gives the parts of organic 
matter per 100,000 of water. 

The following is an example of the 
ficures obtained in this test:. 
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Basin and residue after drying at 300 


degrees Fahrenheit.................. 26.142 
Basin and residue after ignition and 
treatment with ammonia carbonate... 26.120 
Loss by ignition .......... 0.022 
0.022 X 100,000 


-> —- = &.80 parts of organic matter 
per 100,000 of water. 
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(4 and 5) Temporary and Permanent 
Ifardness—The temporary hardness of 
water is caused by the presence of carbo- 
nates of lime and magnesia in solution ; per- 
manent hardness is due to the correspond- 
ing sulphates and oxides of these two 
elements. The Clark test for hardness is 
carried out by shaking the water before 
and after boiling with a standard soap 
solution, and by measuring the volume of 
this required to produce a permanent 
lather. The Clark or English degree of 
hardness represents the grains of calcium 
carbonate in one gallon of water ;! while 
the French degree of hardness represents 
the parts of calcium carbonate in 100,000 
parts of water, and the German degree 
of hardness represents the parts of calcium 
oxide (CaO) in 100,000 parts of water. 
The Clark test for hardness is not very 
satisfactory, although still generally em- 
ploved in this country. The results ob- 
tained vary within wide limits, and are 
much too dependent upon the person- 
ality of the tester. For this reason the 
Clark test with soap solution is now giving 
place to the more scientifie ones described 
below, in which the weight of caleium and 
magnesium carbonates and of calcium and 
magnesium sulphates, as determined by 
the approximate analysis, are used for cal- 
culating the degrees of hardness of the 
water. 

The alkalinity test already described 
vields the English degrees of hardness, if 
the parts of calcium carbonate per 100,000 
of water as ascertained by the cubic cen- 
timetre of standard acid solution used be 
multiplied by 0.7. 

The following is an example of the fig- 
ures obtained in this test: 

Two hundred cubic centimetres of fil- 
tered water took 3.7 cubic centimetres of 
standard acid solution, using methyl 
orange as indicator. 
3.7 x 0.019 xX 70.000 

200 
grees of hardness. 


= 24.61 English de- 


The expression ` OS ean be 


reduced to the factor 6.65 to simplify the 
calculation for temporary hardness. The 
cubic centimetre of standard acid solution 


! This figure was Chosen by Clark because in his day 
the gallon was the standard of volume. There are 
70,000 grains in one gallon. 


October 20, 1906 


used, multiplied by 6.65, then gives the 
temporary hardness in English degrees. 

The permanent hardness of water can 
be approximately ascertained by aid of 
the results obtained in the tests for total 
solids, if the filtered water has been used 
for carrying out this test, and no organic 
matter be present to complicate the cal- 
culation. 

The results of this test expressed in 
parts per 100,000, and multiplied by 0.7, 
will then give the total hardness in 
English degrees, and the difference be- 
tween the total hardness and the tem- 
porary hardness yields the permanent 
hardness. Taking the figures given in 
Sections ł and 3 of this article as an ex- 
ample, we have: 

Total solids, 56.8 per 100,000 of water. 
56.8 X 0.7 = 39.7 
parts CaCO, per 70,- 
000 of water, or total 
hardness in English 
degrees. 

The temporary 
hardness of this water 
as found by test 1 was, 
however, 24.61 dce- 
grees, and 39.76 less 
24.61 gives 15.15 as 
the permanent hard- 
ness, expressed in 
English degrees. 

It is safer, however, 
to make a special test 
for the sulphates and 
oxides which produce 
permanent hardness. 
This is carried out as 
follows: 

One hundred cubic 
centimetres of the filtered sample of water 
are taken and evaporated to dryness 
on the water bath in the platinum 
basin with an addition of twenty- 
five cubic centimetres of the standard 
sodium carbonate solution. This treat- 
ment decomposes the sulphates and ox- 
ides, and converts them into carbonates. 
The residue is dissolved in distilled water 
and is gently heated. The carbonates of 
lime and magnesia present in the residue 
are left insoluble, and are now removed by 
filtration. ‘The filter and its contents are 
well washed with warm water to remove 
the excess of alkali. The filtrate and 
washings are collected in the porcelain 
basin shown in Fig. 24, and after cooling 
are titrated with the standard acid solu- 
tion, using methyl orange as indicator. 
The amount of acid solution required to 
neutralize the carbonate of soda remain- 
ing in the filtrate enables one to calcu- 
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late how much has been used for decom- 
posing the sulphates and oxides. 

The following is an example of the fig- 
ures obtained in this test: 

One hundred cubic centimetres of the 
filtered water were evaporated with twen- 
ty-five cubic centimetres of standard al- 
kali solution. 

The filtrate and washings required 22.5 
cubic centimetres of standard acid solu- 
tion to neutralize the excess of alkali. 

Now, as 100 cubic centimetres of the 
alkali solution are equivalent to 96.2 cubic 
centimetres of the acid solution, 25 cubic 

KI 
centimetres equal A 24.05 cubic cen- 
timetres, and 24.05 — 22.50 = 1.55 
cubic centimetres. This is the volume of 
acid corresponding to the carbonate of 
soda which has disappeared in this test. 

The calculation for the permanent hard- 
ness is therefore as follows: 
1.55 x 0.019 x 70,000 

100 
CaCO, per 70,000 of water. 


0.019 x 70.000 | pe 
100 | 


reduced to the factor 13.3 to simplify cal- 
culation. The cubic centimetre used, mul- 
tiplied by 13.3, then vields the permanent 
hardness in English degrees. 

It is possible to make the standard solu- 
tions of acid and alkali of such a strength 
that the degrees of hardness can be read 
off directly from the cubic centimetre of 
solutions used in making the test. 

It is, however, somewhat troublesome to 
make a solution of hydrochloric acid, 100 
cubic centimetres of which shall equal 
exactly 0.143 gramme of CaCQ,, and an- 
other of carbonate of soda, one cubic centi- 
metre of which shall exactly neutralize 
one cubic centimetre of the standard acid 
solution. Moreover, hydrochloric acid 
solution is liable to change in strength, 
when above or below a definite limit of 
concentration. The writer has therefore 
thought it best to show how solutions of 
approximately fifth normal strength may 
be apphed to water-testing without altera- 
tion. As already pointed out, by the use 
of single factors for the fixed values of the 
calculation, the labor in calculating the 
temporary and permanent hardness of the 
water is reduced to a minimum. 

In works where many water analvses 
are made in the course of a day, it will, 
of course, be found advisable to make the 
solutions in large quantities and of such 
a strength that calculation is altogether 
avoided. In such cases, when using 100 
cubic centimetres of water for the hard- 
ness tests, the solutions should have the 
following values: 

One hundred cubie centimetres stand- 
ard acid solution equal 0.143 gramme 
CaCQg. 

One hundred cubic centimetres standard 
alkali solution equal 100 cubic centimetres 
standard acid solution. 

No simple apparatus can be put into 
the hands of the fireman or boiler engi- 
neer which will enable him to determine 
for himself the degree of hardness of the 
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feed-water. The use of slips of neutral 
litmus paper (this is sold in booxs by 
chemical-apparatus dealers) will afford 
some indication of the character and 
purity of the water supply; but exact 
chemical tests carried out as described are 
necessary in order to obtain any informa- 
tion of real value to the boiler engineer. 

Special testing sets provided with tab- 
loid chemicals and printed directions 
which can be read and carried out by any 
fireman or stoker, are mere inventions of 
the unscrupulous for the delusion of those 
engineers who know little of the ecmplex 
chemistry of the subject. 

(6) Tests for Oil—Oil is a most dan- 
gerous impurity in boiler feed-water. 
When using water from condensers for 
boiler purposes, it is therefore always ad- 
visable to test the feed occasionally in 
order to find if any oily or fatty matter 
be present. 

The sample of water should be cooled 
before testing, and then shaken vigorously 
with one-fifth of its volume of petrol or of 
ether, in the type of separating funnel 
shown in Fig. 30. The liquid is then 
allowed to stand fifteen minutes in the 
funnel supported in an upright position 
in a retort stand, the water is run off 
by the separating cock, and the petrol or 
ether solution which floated on the water 
and contained all the oil and fat is run 
into the porcelain basin shown in Fig. 24. 
This is placed upon the water bath, which 
is filled with hot water but has no lighted 
Jamp beneath it, since petrol or ether va- 
por is a most inflammable gas, and all 
lights must be extinguished in the room 
where it is present. The petrol or ether 
evaporates quickly and leaves the oily or 
fatty matter as a residue in the basin. 

If desired, this test can be made quanti- 
tative in character by using 250 enbie 
centimetres of the water for the test, and 
by transferring the solution of the fat to 
the tared platinum basin, toward the end 
of the evaporation. The large porcelain 
basin and the separating funnel must in 
this case be rinsed out with the same 
spirit, and the rinsings added to the solu- 
tion in the platinum basin. 

The oily residue in this, after heating 
for some time at 212 degrees Fahrenheit, 
is finally weighed. 

To distinguish between animal or vege- 
table and mineral oils, the residue in the 
basin should be heated on the water bath 
with a strong solution of caustic potash. 
Animal and vegetable oils saponify (1.e., 
yield a soap) under such treatment, while 
mineral oils remain unaltered. 

The presence of oily and fatty matter in 
boiling scale can be detected by heating 
the sample of scale to redness in the plat- 
inum basin. If charring occurs, or if a 
disagreeable odor be noticed, some organic 
fatty compounds are probably present. 
Fats and oils of animal or vegetable ori- 
gin are more dangerous lubricants for en- 
gines than hydrocarbon oils of the paraf- 
fin class, since the former contain oxygen, 
and yield organic acids when decomposed 
at the high temperature occurring in the 
boiler. 
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Cooling the New York Subway. 


A Description of the New Ventilating System and the Experimental Cooling Plant. 


I'THIN the past month the Inter- 
W borough Rapid Transit Company 

has placed in operation an exten- 
sive system of ventilation at the stations 
along the subway route operated by the 
company in New York city. During the 
heated period of the year, when the tem- 
perature on the street was very high, 


proving the ventilation of the subway, the 
general plan of cutting into the vault 
lights at a number of the stations and 
installing ventilating gratings was intro- 
duced. To secure further cooling of the 
atmosphere an experimental cooling plant 
has been established at the Brooklyn 
Bridge station of the subway system. 


6 Pije from Cooler to Newer 


of additional effective opening at the sta- 
tions for the inlet of air. The immediate 
result of these openings was an improve- 
ment in the conditions at the stations. 
The warm air which had been found under 
the vault-lights was released, and the tem- 
perature in the stations responded more 
nearly to outside changes. The effect was 
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the conditions in the subway became at 
times entirely unsatisfactory to the engi- 
neers and officials of the company, as it 
was found that while there might be a con- 
siderable fall in temperature above ground, 
the temperature in the subway proper did 
not follow these changes so as to make the 
relief appreciable. With a view to im- 
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DIAGRAM SHOWING RELATIONS OF THE VARIOUS ELEMENTS OF THE EXPERIMENTAL COOLING 


The work of improving the ventilation 
consisted primarily in cutting openings in 
the vault lights from the Brooklyn Bridge 
station to the Ninety-sixth street station, 
inclusive, and installing gratings therein. 
About 5,000 square feet of vault lights 
have been cut out and gratings installed, 
providing approximately 2,500 square feet 


most noticeable, however, directly under 
the openings. 

Tn addition to the opening of the vault- 
lights there were fourteen ventilating 
chambers constructed adjacent to the sub- 
way between the Brooklyn Bridge station 
and the Columbus Circle station. These 
chambers provide outlets for the air be- 
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tween the stations. At these outlets the air 
is exhausted during the daytime by auto- 
matic louvres, and at night by motor-driven 
fans. Where the ventilating chambers have 
heen cut through into the subway an im- 
mediate change has been noticed, a local 
effect being produced similar to that pro- 
duced by the gratings at the stations. 

Between the Columbus Circle station 
and the Ninetv-sixth street station auto- 
matic louvres have also been installed. 
With the complete system of louvres and 
fans in operation the circulation of the 
entire system has been very greatly im- 
proved. 

One of the most interesting features of 
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consists of the following parts: two sep- 
arate housed steel-plate fans nine feet in 
diameter on one shaft for driving the air. 
The capacity of the two fans is 75,000 
cubic feet of air per minute at 175 revolu- 
tions per minute. One C & C forty-horse- 
power direct-current motor wound for a 
normal speed of 800 revolutions per min- 
ute, running on a 625-volt circuit, for 
driving the two fans. One Cutler-Ham- 
mer “Universal” speed-regulator for con- 
trolling the speed of the motor. One forty- 
horse-power Renold silent chain drive for 
connecting the motor to the shaft of the 
fans. A coil of 22,080 linear feet of one- 
inch galvanized wrought-iron pipe (en- 
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current motor for driving the pump. One 
Cutler-Hammer “Universal” speed regu- 
lator for controlling the motor. Wrought- 
iron water-pipe with fittings leading from 
the pump to the cold-water coils and from 
the coils to the city sewer. 

The blower fans were furnished by the 
American Blower Company, New York 
city. As may be seen from the accom- 
panying illustration, these blowers are in 
duplicate. The blowers take the air 
directly from the inside of the station, and 
are designed to drive 37,500 cubic feet of 
air per minute each at 175 revolutions per 
minute. These two fans are driven by 
one forty-horse-power direct-current mo- 
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PLANT INSTALLED AT THE BROOKLYN BRIDGE STATION OF THE NEW YORK City SUBWAY. 


this work, however, has to do with the 
experimental cooling plant installed at the 
Brooklyn Bridge station. The cooling 
plant consists of two separate units, one 
for the west half of the station and one 
for the east half. The accompanying il- 
lustration shows the relations of the 
various parts of these units. Each unit 


closed in a galvanized sheet-iron casing), 
over which air is blown for cooling. A 
svstem of galvanized sheet-iron ducts with 
openings for distributing the air in the 
station. Two wells for supplying water 
to the coils. One Deane triplex double- 
acting pump for driving the water through 
the coils. One fifteen-horse-power direct- 
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tor made by the C & C Electrice Com- 
pany, New York city. The Cutler-Ham- 
mer No. 45 “Universal” speed regulator 
which controls the speed of the motor is 
well shown in the accompanying illustra- 
tion. 

The warm air from the inside of the 
station is blown by the fans over the 
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cooling coils, which are encased in a 
galvanized sheet-iron casing. After the 
air passes over the cooling coils it is again 
distributed to the interior of the station 
hy means of a system of galvanized sheet- 
iron ducts which is run above the island 
platforms and suspended from the roof 
of the station. 

One of the illustrations gives a good idea 
of the general appearance of the duct sys- 
tem. The velocity of air through the 
ducts is about 1,720 feet per minute, dis- 
charging about 75,000 cubic feet of air 
per minute. Openings for discharging 
the air into the station are cut in the 
hottom of the ducts. ‘These openings are 
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velocity of discharge given above. The 
ducts are reduced in size at each opening, 
and have a section eighteen inches by 
twenty inches at the extreme end, which is 
left open. i 
The cold-water coils are built in three 
sections, placed one above the other. Each 
section consists of sixteen pipes vertically 
and forty-six pipes horizontally. The 
pipes are one-inch galvanized wrought 
iron, put together with galvanized return 
bends. The sixteen horizontal rows. of 
pipes are connected in multiple at each 
end with a header or branch T. Each 
header is of three-inch galvanized wrought 
iron capped on the ends, with a three- 
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completed sets of coils are braced to the 
subway columns for rigidity. 

For securing a supply of cold water 
four wells have been sunk, two on the 
north end of each of the two island plat- 
forms. These wells have an eight-inch 
wrought-iron casing extending twenty- 
nine feet eight inches down from the 
top of the platform, and a six-inch 
wrought-iron suction pipe extending 
forty-six feet from -the top of the 
platform. Each well is equipped with 
a copper strainer twelve feet six inches 
long, and the bottom of the pit is four 
feet two inches below the top of the plat- 
form. From the bottom of the pit to the 
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twenty inches by twenty-eight inches, 
spaced ten feet from centre to centre. For 
discharging the 75,000 cubic feet of air 
per minute there are thirty-two such onen- 
ings, so that 2,340 cubic feet per minute 
are discharged through each opening, 
which hae an area of 3.89 square feet, the 
velocity of discharge being 602 feet per 
minute. In operation the air is dis- 
charged at an angle of about forty-five 
degrees to the horizontal, without the 
presence of deflecting dampers, which, 
however, have been placed inside the ducts 
and cause the air to discharge directly 
downward. Also, gratings which have 
been put over the openings will somewhat 
affect the area of the opening and the 


inch T in the centre, tapped on one side 
for sixteen one-inch outlets. The three 
sections of the coil are connected up sep- 
arately to the cold-water main with a 
gate valve for each section, so that each 
section may be regulated independently 
of the others. The water flows through 
the coils against a current of air, and is 
then discharged into the city sewer. Each 
of the three sections of the coil is vented 
at the top with a three-eighths-inch pipe 
and cock to facilitate the discharge of en- 
trapped air. The general outside dimen- 
sions of the completed coil are about ten 
feet long by nine fect wide by twelve feet 
six inches high. The coils are enclosed in 
galvanized sheet-iron casings, and the 


water level the well is fifteen feet two 
inches, and from the top of the platform 
to the water level the distance is nineteen 
feet four inches. From the water level 
to the bottom of the strainer the distance 
is about thirty-six feet eight inches. For 
lifting the cold water from the wells and 
driving it through the coile two Deane 
triplex double-acting pumps are used, one 
for each half of the station. These pumps 
are six inches in diameter by eight inches 
stroke, with a five-inch suction and four- 
inch discharge. The displacement of each 
pump is 5.87 gallons per revolution, or 200 
gallons at thirty-four revolutions per min- 
ute, and 264 gallons at forty-five revolu- 
tiona per minute. Each of the Deane 
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pumps is driven by a leather belt from a 


- fifteen-horse-power, direct-current, vari- 


able-speed motor made by the C & C 
Electric Company. The speed variation 
of the motors is from 700 revolutions to 
1,400 revolutions per minute, the voltage 
550 to 750. Each of the two motors is 
controlled by a Cutler-Hammer No. 24 
“Universal” speed regulator. 

The blower and motor system, with its 

speed-regulating controller, and the pump- 
ing outfit, with its motor and controller, 
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At midnight of August 29, or after the 
system had been in operation for fourteen 
hours, the average temperature in the sta- 
tion had been lowered seven degrees down 
to seventy-five degrees, the same tempera- 
ture as the outside air. The plant is 
operated on week-days from 7 a. M. to 
8 P. M., and on Sundays from 10 a. {. to 
8 P. M. The air as it is discharged 
from the ducts directly over the platform 
has been noted to be from three to six 
degrees cooler than the average tempera- 
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Central stations, while after the plant was 
operated the reverse condition existed ; 
that is, the Brooklyn Bridge station was 
from two to four degrees cooler than the 
Fourteenth street and Grand Central sta- 
tions. l 

The installation of the cold-water coils 
was made by the James Curran Manufac- 
turing -Company, New York city. The 
artesian wells were sunk by F. W. Miller, 


New York city, and the duct work was 


sublet by the American Blower Company 
to the Thompson-Starrett Company, New 
York city. 


EXPERIMENTAL CootiInG PLANT. NEW YORK Ciry SUBWAY OF THE INTERBOROVGH RAPID TRANSIT COMPANY. 


are identical for both the west and east 
sides of the station. The two duct sys- 
tems are also similar in design and dimen- 
sions. The coil erected on the north- 
bound local platform is the same as that 
on the southbound local platform, which 
has been described, with the exception that 
the third, or top, section has fifteen in- 
stead of sixteen horizontal rows of one- 
inch pipes, on account of the low ceiling 
in the station. | 

The effect of the operation of this cool- 
ing system was immediately noticeable. 


ture in the station. The passengers 
therefore obtain the immediate benefit of 
this additional cooling before it has been 
diffused throughout the station. Because 
of this the plant is operated only during 
the daytime. In warmer weather, how- 
ever, it may be necessary to operate it con- 
tinuously for twenty-four hours. 

An interesting fact has been noted in 
connection with this cooling system. Be- 
fore the cooling plant was put in opera- 
tion the Brooklyn Bridge station was al- 
wavs from two to six degrees warmer 
than the Fourteenth street and Grand 


Wireless Telegraph 
Conference. 


About 100 delegates to the wireless tele- 
graph conference now sitting at Berlin are 
in attendance. The following countries 
are represented: Argentina, Austria-Hun- 
gary, Belgium, Brazil, Hungary, Chili, 
Denmark, Egypt, Germany, Greece, Great 
Britain, Italy, Japan, Mexico, Monaco, 
Montenegro, the Netherlands, Norway, 
Prussia, Portugal, Roumania, Russia, 
Siam, Spain, Sweden, the United States 
and Uruguay. Turkey has failed to reply 
to the invitation and China and Pern dc- 
clined to send representatives. 
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Stress in Magnetized Iron. 

Maxwell’s theory indicates that there 
should be a stress in magnetized iron 
directly proportional to the square of the 
induction. The question was raised some 
time ago, whether this stress is compres- 
sive or tensional. Recently Shelford 
Bidwell expressed the opinion that this 
was a compressive stress, comparing it to 
the action of two magnetized bodies, 
which are attracted together and will com- 
press any matter lying between them. C. 
Chree questions here whether this view is 
correct, and whether the stress should not 
be tensional, such as would exist if a series 
of magnets were placed in line, separated 
a short distance from one another. Each 
magnet would then attract the opposing 
poles of its neighbors, and thus would ex- 
ert and have exerted upon it a tensional 
stress. In other words, if the centres of 
the magnetized particles be fixed, they will 


be subjected to a tensional stress. If the 


spaces between them he filled with some 
material, the latter will not be compressed 
unless the tensional stress of the magnet- 
ized particles causes them to be extended. 
The author considers the evidence which 
has been presented insufficient to decide 
finally in favor of cither of the two ideas, 
and asks for further light upon the sub- 
jecl.—Nalure (London), September 27. 
ny 


ELECTRICAL MINE PUMPS AT 
THE WARD SHAFT. 


BY LEON M. HALL. 


The pumping plant just received at the 
Ward shaft, Virginia City, Nev., is prob- 
ably the largest, best and most complete 
electrically driven mine-pumping installa- 
tion ever constructed, so that a brief de- 
scription of the same, together with the 
reasons for its existence, may be of in- 
terest to those engaged in the mining and 
electrical industry. 

The Ward Shaft Association was 
formed some three years ago with the 
ostensible púrpose in view of opening the 
Ward shaft and of draining the middle 
group of mines on the Comstock, in order 
to explore this lode to its very lowest 
depths. This shaft was originally sunk 
to a vertical depth of 2,480 feet, and just 
before reaching this point had passed 
through the vein, which proved to be a 
mineralized fissure over sixty feet in 
width. Some fifteen years ago this shaft 
was abandoned on account of the stagna- 
tion then existing in the silver market, 
and, with the cessation of work, it was 
allowed to decay and partially fill with 
rock and refuse of all kinds. 

The shaft was rehabilitated and retim- 


ELECTRICAL REVIEW 


bered without much trouble to the 1,600- 
foot level, at which point a drainage drift 
was run 275 feet to connect with the 
South Lateral branch of the Sutro tunnel. 
Below this level difficulties of all kinds 
incident to hot water and its attending 
evils were encountered, and the progress 
has consequently been slow and expensive. 
To-day the shaft is in perfect condition 
to the 2,430-foot level, leaving but fifty 
feet of the old shaft to recover. From the 
2,480 to the 3,100-foot level the work will 
all be in new ground, probably free from 
water, so that it is confidently expected 
that progress will be rapid and the new 
electric pumps in early operation. 

In reopening this shaft a considerable 
flow of very hot water was encountered, 
so that quite an extensive temporary 
pumping plant was necessary, and this 
will be briefly described in the following: 
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In order to supplement this plant, a 
five-step Byron Jackson centrifugal pump, 
directly connected to a special Westing- 
house induction motor, has been installed 
on the 2,410-foot level. This pump has 
a capacity of 600 gallons per minute 
against a head of 900 fect and it will take 
its supply of water directly from the sink- 
ing pump, thereby doing away with the 
triplex and centrifugal pumps before 
mentioned. This pump is entirely of 
bronze, operates at 1,700 revolutions per 
minute, and under these conditions shows 
an efficiency of sixty-seven per cent with 
the water temperature 160 degrees Fah- 
fenheit. This pump will be duplicated 
immediately for safety of operation, and, 
with these as an auxiliary, the company 
confidently hopes to reach the 3,100-foot 
level at no distant day. 

On the 3,100-foot level the excavation 


DUPLEX, OUTSIDE PACKED, PLUNGER ELECTRIC 
MINUTE, AGainsT 1,550-Foot Heap 


On the 2,100-level a  six-and-three- 
quarters-by-eight-inch Knowles vertical 
triplex pump, geared to a 100-horse-power 
induction motor, was placed and arranged 
to take its water from a three-step Byron 
Jackson centrifugal pump belted to a 
fifty-horse-power induction motor, located 
on the 2,330-foot level. In turn, this 
centrifugal receives its supply from a 
nine-inch Blake sinking pump at the bot- 
tom of the shaft. Two 100-horse-power 
Ingersoll-Sergeant compound air-compres- 
sors, driven by two 100-horse-power mo- 
tors, are in operation on the surface and 
supply this sinker with the necessary 
motive power. This temporary plant is 
raising 300 gallons per minute 855 feet, 
from the present sump to the Sutro tunnel 
level. 


Power Pump. Capacity, 1,600 GALLONS PER 
AT 195 REvoLuTions PER MINUTE. 


of a pump station eighty feet long, twenty- 
four feet wide and twenty feet high is 
contemplated, in which will be placed the 
permanent pumping plant, the real sub- 
ject of this sketch. 

The capacity of this permanent installa- 
tion will be 3,200 United States gallons 
per minute against a total head of 1,550 
feet, and this will be divided between two 
units cach separately driven by a special 
slow-speed 800-horse-power Westinghouse 
induction motor. The pumps are of the 
Knowles express type and are the embodi- 
ment of all of the best mechanical and 
electrical ideas obtainable for this class 
of work. They are outside, end-packed. 
duplex, double-acting pumps with plung- 
ers six and eleven-sixteenths inches in 
diameter and fifteen inches stroke. The 
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rotating element of the motor is placed 
directly on the crank shaft and they will 
operate at 195 revolutions per minute. 

The valves are automatic poppet valves 
arranged in nests of thirteen each. The 
valve area (103.35 square inches) is un- 
usually large, so that the consequent move- 
ment of the valves is extremely small, all 
of which is conducive to a high rotative 
speed with a minimum of wear. The 
valves, stuffing-box glands and other vital 
parts exposed to the action of the water 
are of bronze and are arranged so that they 
mav be readily renewed. 

The plant will be equipped with a 
three-stage electrically driven air-com- 
pressor for charging the air-recelvers, a 
vacuum pump and an automatic oiling 
svstem. For convenience of erection and 
repair, the pump station will be fitted with 
a fifteen-ton traveling crane; in fact, it 
is intended to include in this plant every- 
thing that will ensure reliability and ease 
of operation. 

The over-all dimensions of each pump 
are twenty-seven feet three and three- 
quarter inches in length, seventeen feet in 
width and fourteen fect two and one-half 
inches in height. The motor is thirteen 
fect in diameter, and the steel crank shaft, 
forged from one piece, is thirteen and 
three-quarter inches in diameter and four- 
teen feet four and one-half inches long. 
‘Fhe total cost complete for operation will 
he about $125,000. These pumps will be 
supplied by either one of the two centrif- 
ugals located in the sump at the bottom 
of the shaft and operated by special seven- 
tv-five-horse-power Westinghouse motors 
on a vertical shaft. 

The water will be discharged through 
xixteen-inch outside diameter steel column 
with welded steel flanges. The thickness 
of this pipe varies from one-quarter inch 
at the tunnel level to nine-sixteenths inch 
at the bottom. The column will be sup- 
ported by means of heavy-weight iron 
clamps, six inches in length, which, in 
turn, will rest upon the wall and end 
plates. To resist the pressure of 675 
pounds to the square inch, male and fe- 
male flanges are used and each fitted with 
a lead-filled copper gasket. 

The electric current is taken down the 
shaft at 2,240 volts over a three-conductor, 


lead-covered, steel-armored cable of 400,- 
000 circular mils capacity. The electric 
equipment, from the automatic oi] circuit- 
breakers on the surface to the motors 
themselves, is the best that money can 
buv. so that. once in operation, with the 
plants of the Truckee River General Elec- 
trie Company behind it, results are ex- 
pected that have never before been ap- 
proached for this class of work. 
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THE THEORY OF “MOVING COIL” AND 
OTHER KINDS OF BALLISTIC 
GALVANOMETERS.'! 

BY PROFESSOR HAROLD A, WILSON, F.R.S. 

A formula which is usually given for 
ballistic galvanometers is 
Q= a sin a 
where Q = quantity of electricity passed 
through galvanometer. 
H = magnetic field controlling 
the galvanometer needle. 
G = magnetic field at needle, 
supposed, perpendicular to 
H, due to unit current in the 
coil. 
T = time of a complete oscilla- 
tion of the needle. 
6—angle of swing of the needle 
from rest, corrected for 
damping. ` 


Tf @ is the steady angular deflection 


due to a current i, then 1 = — tan @; so 


G 
that 
Ty sin 6/2 
7 tan p 


Q = . 

The above formulæ are, of course, 
strictly speaking, only applicable to bal- 
listice galvanometers consisting of a coil 
of wire having a single small magnet 
freely suspended at the centre of the coil, 
and arranged so that at its equilibrium 
position the axis of the magnet is in the 
plane of the coil. 

In the following paper the proper 
formule for ballistic galvanometers of 
several types in general use are obtained, 
and it is found that in several cases thev 
differ appreciably from the above. 

In Professor Fleming’s “Handbook for 
the Electrical Laboratory and Testing 
Room,” vol. ii., the formula for a moving 
coil galvanometer is worked out; but 
owing to an approximation used in the 
calculation it is not obtained exactly, and 
it is afterwards given as applying to both 
moving-coil and moving-needle galvanom- 
eters. 

The first type of galvanometer that will 
be considered is the moving-coil type with 
a rectangular coil, evlindrical iron core 
and evlindrical pole-pieces symmetrically 
arranged. In galvanometers of this type 
the magnetic field is approximately radial, 
so that the couple on the coil due to a 
steady current is proportional to the cur- 
rent and independent of the deflection. 
The controlling couple is due to the tor- 
sion of the wire by which the coil is sus- 
pended, so that the work required to turn 


1 Paper read before the Physical Society of ‘London, 


Cc: 
w 
Gs 


the coil through an angle 6 from its zero 


D 


position is » Where a is the couple 


exerted by the wire when the coil is 
turned through the unit angle. Let C ¢ 
denote the couple due to a current i, then 
we have C i = a ġ. When a current i 
is passed through the galvanometer for 
a short time d t, we have 
Ci dt = CdR Kda, 

where K is the moment of inertia of the 
coil and w its angular velocity. Hence 


E K dw K w 
Q = fi dt sfa = r 
We have also 
hee N and “ a = 14 K a! 
a 2 í , 
henee 
u) u) 
Thus 
Q = K w aay 0’ = Tað 
C Cw Ir C 
But . = ' ; so that finally 
C $ . 


T8 
Q = oe fon): 


Since the couple on the coil due to the 
current is independent of @, it is not 
necessary with this type of instrument 
that the time during which the transient 
current passes should be very small com- 
pared with T. 

Another type of moving-coil instrument 
in common use has a narrow coil sus- 
pended between the poles of a magnet 
and no iron core. In this case the couple 
on the coil due to a current, t, will be 
nearly C7 cos œ. so that C7 cos dé = ad 
or a = ae. hence the exact formule 
for this tvpe of instrument are 

(jes Tad Fiécosd 
= Per (Co 2rd ` 

In these formule it is assumed that the 
plane of the coil at ifs zero position is 
parallel to the magnetic field. 

It appears, therefore, that the first type 
of moving-coil ballistic galvanometer con- 
sidered is superior to the second in respect 
of the simplicity of the exact formule to 
be used with it, and the absence of error 
when the transient current lasts an appre- 
elable time. 

Moving-needle instrumenis will now be 
considered. The formule 


H T sin 6/2 


Ti sin 6/2 
Q= -- and Q = ae 


Gr m o 
apply to what mav be called a tangent 
ballistic galvanometer. The time of the 


634 


transient current must. of course be small 
compared with T, and its greatest value 
must not be sufficient to appreciably 
change the magnetism of the needle. 

In many ballistic galvanometers an 
astatic system of needles is used. First, 
suppose the system is exactly astatic and 
that the torsion of a wire or quartz fibre 
supplies the controlling couple. In this 
case, C i cos ¢ =a ġ amd K w = a 8, so 
that the formulz are 

Tað  Tidcos ¢ 

ee Ire ` 
as with the second type of moving-coil 
instrument. Also C = M (G, + G,), 
where M is the moment of each needle 
and G, and G, the fields due to unit cur- 
rent at the two needles respectively. 

One other case will be considered—viz., 
when the needle system is more or less 
astatie and is controlled by magnetic fields 


at each needle. Let the horizontal com- . 


ponent of the controlling field at one 
needle be H, making an angle a, with the 
plane of this needle, and let M, be the 
moment of this needle. Let M,, H, and a, 
be the corresponding quantities at the 
other needle. Then in the equilibrium 
position, 
O = M, H, sin a, + M, H, sin a, 

The controlling couple when the needle is 
deflected through an angle ¢ is 


M, H, sin ($ + a) + M Hasin ($ + a) = 
‘M, H, cos a, + M,H, cos a, X sin ¢: 


and if @ is the deflection due to a current 
1, then 
i M, Q, cos dé + i M, G, cos ¢ = 
sin @ M, H, cos a, + M, H, cos a,;. 
Hence . 
. M, AL, cos a, + My Hy cos a, 


j= ccs ies CAUSES Fr 


M,@, + M, G, 


It can now be easily seen that the formule 
for a ballistic galvanometer of this type 


are 
je T (M, H, cosa, + M; IL, cos a) sir 0, 2 
ea ee A EN) 
_ asin 0/2 
and Q = AAN à$ 


So far the correction of the observed 
deflection 6 for damping has been neg- 
lected. The method usually deseribed 
depends on the “logarithmic decrement,” 
and is ewnbrous and, moreover, inexact 
unless the damping is very small. The 
following method has the great advantages 
of simplicity and exactness; it is not new: 
the writer learned it about ten years ago 
from Professor W. Stroud. 


Let 0. 6.. 6,, ete.. be the successive 
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swings of the galvanometer needle. Then 
6 8, Og O = 
6, 6 6 etc. = f say. 
To tind f observe, say, 6, and 6,, or 6, and 6,. 
Then 
6' ,. 4 
6, or ft = 0, 


P= 


Also the corrected value of the first swing 
18 


avs mala) =a(g)” 


In most cases the angular deflections 
may be taken as proportional to the de- 
flections on the scale. Let these be 8,. ô, 
ô, ete. Then the corrected value of the 
first swing 18 


8 \ 8\ 14 
5, (+) or 3, (s) e 


If the damping is small the corrected 
value is very nearly 6, + 14 (8, — ô,) 
and this formula is sufficiently exact for 
most purposes in practice. 

The following table contains a summary 
of the results obtained: 


Type of Galvanometer. 
(1) Tangent galvanometer with small 
needle at centre of coil. 
(2) Astatic galvanometer with purely tor- 
sional control. 
(3) Astatio galvanometer with purely 
magnetic coil. 


(4) Moving-coil galvanometer with iron 
core and radial magnetic field. 

(5) Moving-coil galvanometer with narrow 
coil and no core. 
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earnings, amounting to $11,950,903, so 
that the statement for the vear shows a 
deficit of $2,212,997. In the previous 
year the deficit was $583,946 greater. 

The special franchise tax is not in- 
cluded in the charges. The amount of 
this for the fiscal year is approximately 
$537,000. Proceedings are pending 
which, the report says, are expected to re- 
sult in a substantial reduction in this 
amount. The deficit will be further in- 
creased by the amount of the special 
franchise tax when it is ascertained by 
the courts. 

The report covers the first full year of 
competition with the subway, and Presi- 
dent Vreeland notes that the increase of 
five per cent in the gross earnings “real- 
izes the expected recovery and adjustment 
of the surface railroad traffic under new 
conditions, indicating that the increase in 
the short haul business is rapidly overcom- 
ing the loss of long haul traffic that has 
gone to the subway.” 


Formue. 
HT. @ _ Trsin 0/2 
TS Gr NS rang 
= Tab _ Ticos 
l= 2G, FG! Q 2nd 
q = TOL Hyco + M, H,cosa) 6 
| x (M, G, + M, G) a 
ER NE 
~ mtang 
r Taé _ T7260 
Q= 2a as 
> Tað _ T10cos $ 
ae Qa! Sui Iro : 


It will be seen that type (4) is superior 
to all the others as regards the simplicity 
of the exact formula to be used with it. 
It is also superior in most other respects. 
Galvanometers are often met with in prac- 
tice which, strictly speaking, do not belong 
to any of the simple types considered in 
this paper. In such cases the exact 
formule are more complicated, and the 


best plan to adopt is to determine ex- - 


perimentally the relation between 6 and Q. 


New York City Railway 
Earnings. 


Gross earnings of the New York City 
Railway Company, lessee of the Metro- 
politan system, for the year ended June 30 
were $21,937,944, an inerease of $1,047,- 
820. Operating expenses were $12.624,- 
783, an increase of $353,959, and net 
earnings of $9,313,161; an increase of 


$69G.1461. The charges overbalanced the 


The fixed charges for the year included 
the increase in the annual rental payable 
under the lease of the Third avenue line 
which for four years, from April 13, 1906, 
is at the rate of six per cent, as against 
five per cent for the preceding two years. 
A saving in fixed charges was, however, 
effected by refunding the bonds of various 
small subsidiaries. The report adds: 

“The equipment of the company during 
the year was increased by the purchase of 
twenty-five long open and twenty-five 
seml-convertible cars, which cars are now 
in operation. In addition twenty-five 
large closed cars are now being built for 
delivery early in the fall. Applications 
have been made and are now pending for 
about fifteen miles of double track exten- 
sions in the borough of The Bronx and its 


vutlving district, which extensions if 


granted, will develop new territory and 
meet the local demand for additional 


, 


transportation facilities,’ 


October 20, 1906 
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Hydroelectric Power Plant and Transmission Lines 
of the North Georgia Electric 


developments in the South, con- 
sidering energy developed and 
transmitted, distance of transmission, 
thoroughness of design, stability of con- 


seve: ENT among the hydraulic 


struction and number of power sites that 


will eventually be linked together, stands 
out the work of the North Georgia Elec- 


INTERIOR OF GENERATING PLANT, 


tric Company, now completing two of its 
first developments on the Chestatee and 
Chattahoochee rivers near Gainesville, Ga. 
This company is now building a steel 
tower transmission line—the first in the 
South—to transmit its power to Atlanta, 
about fifty miles distant. 

From a power-transmission viewpoint, 
the company completely circumvallates 
the city of Atlanta, controlling as it does 
the more important powers on the Eto- 
wah, Tallulah, Chattahoochee and Ocu- 


By R. W. Hoiciinsa Jr. 


mulgee rivers, all of which are within the 
radius of economical transmission to 
several points of consumption, the largest 
of which, however, is Atlanta. This mo- 
nopoly of water powers is a measure of 
self-protection which, as was outlined in 
a paper by Dr. F. A. C. Perrine before the 
American Institute of Electrical En- 


gineers, in June, 1905, Southern water- 
power companies must adopt to prevent 
dangerous competition. The water powers 
in the. South are so numerous and some 
are so variable that, to insure continuous 
service at ar near maximum-load condi- 
tion, success for the operating company 
is contingent upon its controlling all of 
the water power which can economically 
supply all of the territory that its develop- 
ment covers. The location of the power 
plant in northern Georgia, very accessible 


Company. 


to the Tennessee and Alabama coal fields 
and hence subject to the competition of 
high-grade steam coal, demands for suc- 
cessful operation development on a large 
scale, with operating and depreciation 
costs per unit of output reduced to a mini- 
mum; and also demands a continuous 
twenty-four-hour-per-day period of opera- 


a 


i A 


NORTH GEORGIA ELECTRIC COMPANY. 


tion. In all these necessary factors the 
North Georgia Electric Company has been 
far-sighted. 

It is considered that Atlanta has a great 
future, and that it is destined to be the 
manufacturing and commercial centre of 
the South, which means that the future 
need for power will be large; and it is 
the purpose of the North Georgia com- 
pany to develop and transmit power as 
occasion justifies, meanwhile holding in 


reserve its accumulation of Nature's 
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wealth. The powers that have been de- 
veloped, and those held in reserve, are 
primarily intended for transmission to 
Atlanta for utilization in lighting and 
street railway service—and possibly for 
future interurban railways which may be 
economically operated in the territory 
covered by the transmission lines. 

The drainage area of the Chattahoochee 
river up to the point of the power plant 
covers a trifle over 544 square miles, the 
watershed being a rough and mountainous 
country. The catchment area, however, is 
relatively large and most of the water 
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that to take care of such variations in 
flow requires a very careful and substan- 
tial construction of dam and accessories. 

The largest development of the com- 
pany is on the Chattahoochee river near 
Gainesville. The dam is a log-crib, rock- 
filled structure thirty-seven feet high, 
with double-planked spillway, apron and 
upstream face. It is approximately 300 
feet long and is built perfectly straight. 
The dam of the other development of the 
company, on the Chestatee river—a trib- 
utary of the Chattahoochee, fifteen miles 
from Gainesville, is about the same height 
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trash, ete., to the other side, so that little 
trouble from this source obtains. The 
bulkhead of the dam assists in forming 
the forebay, and carries the racks, head- 
gates and flood-gates; and also serves to 
shelter the power-house. A tailrace was 
formed by blasting out the river -bed 
at the power-house, and an elevation of 
the bottom obtained the same as that of 
the river bed below the shoals. In this 
way the desired head is secured with a 
saving of several feet in the height of the 
dam, and hence saving in cost. 

The power-house building is a wooden 


Powrr-Hovust AND DAM, NORTH GEORGIA ELECTRIC COMPANY, GAINESVILLE, GA. 


falling on the mountain slopes is drained 
directly into the Chattahoochee. The 
runoff of the stream near this point is, 
in ordinary seasons, about 3.5 second-feet 
per square mile during the spring and 
summer, and about four second-feet per 
The mean 
discharge in second-feet averages 2,500 
during the winter and 2,000 during the 
In exceptionally rainy 
seasons the discharge may be as high as 
17,000 second-feet. Hence it is obvious 


square mile during the winter. 


summer season. 


and is also a log-crib, rock-filled struc- 
ture. 

All the materials of construction used in 
these dams were obtained from the ‘neigh- 
borhood of the dam sites. The base of 
the dam on the Chattahoochee is about 
ninety feet in width and is constructed 
of local stone and cement mortar. A kind 
of forebay is formed on the sheltered side 
of the stream by blowing out the river 
bank, the selection being such that wind 
and current tend to carry driftwood, 


structure of Georgia pine with concrete 
floor and is covered with corrugated, gal- 
vanized-metal roofing which is intended, 
however, to be temporary. The build- 
ing is supported on concrete piers just 
above the tailrace and immediately behind 
the bulkhead. The floor of the power- 
house is an extension of the abutment of 
the dam, and is constructed at such a 
height above tail-water that the centre 
line of the generators, when resting on the 


I 


power-house floor, comes in line with t 
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centre line of the turbine shafts to which 
they are direct-connected. 

At the present writing three turbines 
have been installed, the number to be 
eventually installed being seven. These 
turbines comprise two wheels on each 
shaft, of the horizontal type, and made 
by the S. Morgan Smith Company. The 
turbine cases, which also serve as pen- 


stocks, are built in the dam near one- 


shore in the abutment, and discharge 
through draught tubes which extend un- 
der the floor of an extension of the dam. 
The turbines are controlled by Lombard 
oil-pressure governors, which are actuated 
from the shaft of the wheels. The 
governors are fitted with small motors, 
which permit of controlling the speed of 
the turbines directly from the switch- 
board. In addition there is a small Mc- 
Cormick turbine which is belted to an 
exciter and controlled by a Woodward 
governor. The centre of all the wheels 
is about twenty-five feet above tail-water. 

The generators, which are directly con- 
nected to the turbines by means of a 
tlange coupling, are three in number and 
are of Westinghouse make. They are of 
the revolving armature type each of 550 
kilowatts’ output with thirty-two poles, 
and at their normal speed of 225 revolu- 
tions generate two-phase current at 440 
volts pressure and 625 amperes per phase. 
In the near future four more generators 
of the same output, voltage and amperage 
will be installed. The generators will be 
excited by two dynamos, each of fifty-six 
kilowatts’ capacity, which rotate at a speed 
of 525 revolutions per minute and gener- 
ate current at 125 volts. 

The current from the main generators 
is conducted to the switchboard, which is 
located on the floor of the power-house, 
through terra-cotta ducts. ‘The switch- 
board and its complement of instruments 
embody the usual practice in hydroelec- 
tric plants of this output. The board and 
its equipment are of Westinghouse make 
and comprise separate generator and 
feeder panels and an exciter panel. The 
only noteworthy feature in the equipment 
is the use of air-break switches, which, 
however, only have to handle current at 
440 volts pressure. 

The 440-volt current is thence led to 
two raising transformers which are in- 
stalled in a brick house just above the 
power-house. These transformers raise 
the pressure to 50,000 volts for trans- 
mission and also transform it from two to 
three phase by the Scott method. The 
transformers are of the  oil-insulated, 
water-cooled type. 
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A switch house is located a short dis- 
tance above the transformer house and 
contains the high-tension oil-switches and 
the lightning arresters. The arresters are 
General Electric multiplex type. The 
high-tension lines leave the transformer 
and switch houses through circular porce- 
jain bushings, the circuits consisting of 
No. 1 hard-drawn copper wire. The 
transmission lines are carried on steel 
towers spaced 510 feet apart, there being 
eleven towers to the mile. The circuit is 


TRANSMISSION LINE, NORTH GEORGIA 
ELECTRIC COMPANY. 


arranged in the form of an equilateral tri- 
angle, with a spacing of thirty-six inches 
between wires. The steel towers are of 
the usual windmill tower form, but are 
worthy of note in that they are built of 
iron piping and assembled in the field. 
They are painted and are supported in the 
ground by placing the four legs of a 
tower in holes and tamping the earth 
around them. The single three-phase 
transmission circuit follows an air-line to 
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Gainesville, a few miles distant, where a 
few hundred horse-power are utilized by 


small . manufacturing industries and a 


street railway property. 

The bulk of the power is to be trans- 
mitted to Atlanta, fifty miles distant, and 
at this writing the steel tower line has 
heen nearly completed. The entire trans- 
mission line is built over a private right 
of way, twenty-five feet in width, and it 
is the intention to construct an interur- 
ban electric railway line between Gaines- 
ville and Atlanta, paralleling the trans- 
mission line. 

The conception, organization and con- 
summation of this hydroelectric power de- 
velopment which, when completed, will 
be the longest power transmission in ‘the 
South, is due to the untiring energy of 
General A. J. Warner, ex-representative 
in Congress from Ohio, who is president 
of the North Georgia company. The de- 
sign of the entire development is due to 
W. A. Carlisle, chief engineer, who also 
superintended the work of construction, 
being assisted by F. P. Catchings, elec- 


trical engineer. 
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Generai Electric Stock Issue. 

The General Electric directors have 
voted to increase the capital stock by $20,- 
000,000, making the total amount $80,- 
000,000. 

Of this amount $11,000,000 will be of- 
fered to stockholders at par. Holders of 
five shares of the old stock are entitled to 
one share of the new stock to be issued. 

The new stock of the General Electric 
Company will be used for extensions and 
increasing the working capital of the 
corporation. The company will expend 
next vear between $5,000,000 and $6,000,- 
00O for extensions. | 

Extensions already under way, and 
which are being met from the proceeds 
of the stock authorized last year, will give 
the company an additional floor space of 
about 1,150,000 square feet, making a 
total of 5,500,000 square feet. A special 
mecting of the stockholders will be called 


on November 20 to authorize the increase 


in stock proposed by the directors. 


Based on the present selling price, 181, 


the rights are worth $13.50 per share. 
The issuance of about $11,000,000 addi- 
tional stock by the company, conferring 
rights upon stockholders estimated at 


$13.50, makes a total of $28 in rights: 


which stockholders have received during 
the past three years, equal to $9 per share 
vearly, and making the total return per 


share, including dividends, over $17 yearly 


for the last three years. 
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Electrical Notes from Europe. 


HYDROELECTRIC plant has been 
A recently installed near the town 
of Rienz, in the Tyrol, in order 
' to secure a large supply of current for 
lighting and motors in this locality. A 
dam has been built across the river Rienz 
and from this point’ the water is taken 
by canal 4,000 feet in length to a large 
settling basin. Three penstocks lead from 
the basin to the turbine house. The length 
of the penstocks is 180 feet, with a four- 
foot diameter. At present there are three 
turbines installed in the Rienz plant. 
They are of the Francis type and are de- 
signed to give 700 horse-power each. To 
the turbines are connected alternators 
which deliver a current of 5,000 volts at 
fifty cycles, and each of the machines car- 
ries an exciter on the end of the shaft. 
At present an extensive system of feeders 
runs from the station through the sur- 
rounding region and it supplies current 
for a great number of localities, including 
the town of Rienz, which takes most of 
the current. For the public and private 
lighting the voltage is lowered to 150 by 
transformers. 


A somewhat unusual piece of metallic 
construction is now being carried out for 
the Metropolitan underground line in 
Paris, upon the new section which runs in 
the tunnel from the Clignancourt to the 
Orleans gates. It follows a general north 
and south direction across the city. Where 
the line crosses the Seine the tunnel con- 
struction is formed of a series of caissons 
which are sunk to a considerable depth 
below the river bed, where the metallic 
structure is laid upon the solid rock. The 
interior of the caisson follows the standard 
tunnel section of the road for the double 
track line. Several sections of the evi 
have already been sunk in the river bed, 
and this work is now being carried on. Of 
a much larger size and more complicated 
construction is the caisson which is to 
be sunk at the Place St. Michel in order 
to connect with the tunnel which passes 
under the river and offer an intermediate 
portion for joining on to the regular 
underground line. The metallic structure 
is now building in a depression below the 
surface of the street, and when completed, 
it will be slowly sunk down to the proper 
depth. Next the river is a short tunnel 
section, which joins on to an immense 
cylindrical chamber. The latter is to be 
used as the underground station of the 
line. ‘Then the tunnel proceeds in a 
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metallic structure over 200 feet long. 
Both of the tunnel sections and the cylin- 
drical part form a single metallic struc- 
ture, and the whole presents a complicated 
appearance. At present the structure rises 
some thirty or forty feet above the street 
level, but when finished it will lie entirely 
below ground, and passengers will have ac- 
cess to the station by a staircase, as for the 
standard type of underground stations. 


The Italian Government is continuing 
its experiments with the use of the Stas- 
sano electric furnace for the production 
of iron and steel. According to the most 
recent data relating to the 150-kilowatt 
type of furnace, it is operated upon three- 
phase current, and uses about eighty volts 
at the terminals. The normal charge of 
the furnace is 1,000 pounds of material. 
This is made up of cast iron mixed with 
lime and iron ore in the proper propor- 
tions, also a small quantity of ferro-silicon 
or ferro-manganese. At present the fur- 
naces are worked for the production of 
steel which is used in the manufacture of 
projectiles, and should contain 0.4 per 
cent carbon, 0.03 phosphorus and 1.5 
manganege. According to the most recent 
figures a furnace of this type will take 
from 1.1 to 1.3 kilowatt-hours per ton of 
steel. In a twenty-four-hour run, the fur- 
nace gives a yield of 2.6 tons. Three types 
of furnaces are now in use, having capa- 
cities of 750, 150 and 75 kilowatts respec- 
tively. As to the wear of the electrodes, 
this is stated to be twelve pounds per ton 
of steel. The refractory covering of the 
furnace needs to be renewed rather fre- 
quently, in general at the end of one 
month. | 

Some interesting experiments in the use 
of motors for farming operations have 
been carried on in Poland in the presence 
of the Prussian Minister of Agriculture. 
The trials of the new machines took place 
on the domains of Kulm, near Birnbaum, 
using the current from a generating plant 
which is mounted here. The experiments 
relate to the use of a new plowing machine 
operated on the Brutschke system and con- 
structed by the Korting firm, of Berlin. 
The new plow works very rapidly, and can 
make three furrows at a time, of twelve 
inches depth. It is operated on a ten 
hours’ run, in general, and on account of 
the ease of working, it has proved a favor- 
ite among the inhabitants, especially as 
the cost of running is low. The govern- 


ment committee reported in favor of the 
new system, and already a company has 
been formed for promoting it in the re- 
gion. It is intended to erect a large 
station which will furnish current for a 
number of farms, and for this purpose a 
hydraulic plant will, no doubt, be in- 
stalled, using the water of the Obra river. 


The Swedish Government is taking ac- 
tive measures toward the operation of the 
state railroads on the electric system. 
Parliament has recently voted a credit of 
$1,000,000 for the purchase of a number 
of falls in order to erect the hydraulic 
plants which will be needed for supplying 
the current, as it is proposed to operate 
the roads entirely by hydraulic power. 
At present the government has already 
acquired a number of falls, among which 
may be mentioned the large falls of 
Trollhaten and Elfkarleby. The first of 
the hydraulic plants will be erected upon 
the Trollhaten fall, and Parliament has 
already voted the necessary amount for 
building the station. It is expected to se- 
cure about 75,000 horse-power available 
in this case, a portion of which will be 
utilized in the first part of the plants. 
As to the falls which the state controls in 
the northern part of the country, these 
will be utilized at a later period. 


Among the new mountain-climbing elec- 
tric roads in Switzerland is the new rack- 
and-pinion line which runs from Brunnen, 
on the Four Cantons lake, to the town of 
Morschach, which lies at 650 feet altitude. 
The road is laid in narrow-gauge, upon 
steel ties, and contains many short curves 
and steep grades. The train is made up 
of a locomotive and one or two trailers. 


"The locomotives are constructed by the 


J. J. Rieter firm, of Winterthur, and are 
mounted on two axles, with the rack- 
wheel operated by a one to eleven reduc- 
tion-gear. Two motors of 100 horse- 
power are uscd, and the motors work upon 
790 volts, three-phase current at fifty 
cycles. Current is supplied to the road 
from a station which is located at Alt- 
dorf, with an overhead line working at 
8,000 volts three-phase current. At 
Morschach is a transformer station con- 
taining three units which deliver 750 
volts for the line. The trolley system is 
used upon the locomotives. 


The question of inserting an amend- 
ment in the Constitution as regards hy- 
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draulic power has been agitated for some 
time past in Switzerland. Owing to the 
popular movement which has been going 
on recently, a petition containing 90,434 
signatures is presented to the government, 
favoring the insertion of the amendment. 
The text of the latter is as follows: Ar- 
ticle 23, viz., The legislation as to the use 
of hydraulic power belongs to the Confed- 
eration. Nevertheless, the cantons or other 
authorities designated by the cantonal 
legislation are exclusively to collect the 
taxes and other impositions coming from 
the use of hydraulic power. Following 
the promulgation of the present article, 
new concessions will be granted only 
under reserve of the dispositions taken 
by the future Federal legislation, and the 
energy produced by the hydraulic forces 
can not be transported to foreign countries 
except by authorization of the Federal 
Council. 


It appears that the long-discussed pro- 
ject of a direct electric railroad from 
Rome to Naples is now to be definitely 
executed, provided the Italian Govern- 
ment decides to award the concession for 
such a line which has been asked for by a 
leading banking house. This firm has a 
large capital, and is prepared to execute 
the project within a reasonable time. The 
project has been drawn up by the engi- 
neer Pivetti. Current fòr the new road 
can be secured from different branches of 
the Voltumo river. It is proposed to 
award the concession for the line for a 
period of years, after which the Italian 
Government will continue to operate it. 
No subsidy is asked from the state by the 
projectors of the road, which is a favorable 
point. The subsequent transfer to the 
government is to be done without any 
expense to the latter. As to the operation 
of the line, it is proposed to run extra- 
fast through express trains between the 
two cities, a distance of 122 miles, as well 
as ordinary express trains and slower 
trains. The high-speed trains are to cover 
the distance in one hour and forty min- 
utes. The new road is to be used entirely 
for passenger trains, and no freight trains 
will be run upon it. 


The Perelli Company has recently 
brought out a new form of cable for 
100,000 volts which is said to hold out 
very well. It is stated that a section of 
it was tested to 300,000 volts, and a long 
portion of cable at 150,000 volts, without 
showing any defects. A new principle 
is applied in the construction of the cable, 
based on a series of concentric layers of 
insulation having different specific induc- 
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tive capacities. To carry this out, the 
stranded copper cable forming the core is 
first given a coating of lead, so as to pro- 
vide a smooth surface and give a large 
diameter. On this is placed the series 
of layers of insulation. The specific in- 
ductive capacity of the material decreases 
at each layer, going from the centre to 
the outside. To build up the cable a core 
is first taken, composed of nineteen copper 
wires of 3.3-millimneter gauge and having 
a total section of 162 square millimeters. 
A lead tube is run over the core having 
cighteen millimeters outer diameter. On 
this is placed a layer of rubber insulation 
2.5 millimeters thick, whose specific in- 
ductive capacity equals 6.1. The second 
and third layers of insulation have re- 
spectively 2.3 and 4.5 millimeters thick- 
ness with inductive capacities of 4.7 and 
4.2. A 5.2-millimeter layer of treated 
paper comes over this, with a specific in- 
ductive capacity of 4.0. A protecting coat 
and a lead outer covering completes the 
cable, which has 14.5 millimeters total 
thickness of insulation. 


According to the terms of the contract 
passed between the Swiss Government 
railroads and the Brown-Boveri Company 
for operating the electric trains on the 
Simplon Tunnel line, the trains are to be 
run under the following conditions over 
the three-phase line. During the passage 
of the trains from Brigue to Iselle, the 
electric locomotives are to draw the pas- 
senger trains at forty-five miles an hour, 
and the freight trains at twenty-one miles 
an hour. When passing the opposite way, 
the passenger trains will run at only 
twenty-one miles an hour as far as the 
station of the tunnel, and from thence to 
Brigue at forty-five miles an hour. Dur- 
ing the passage of the trains over the 
whole of the line there shall be sufficient 
current so that a passenger and a freight 
train can cross in the tunnel and also that 
the two locomotives can be started at the 
same time. At the north and south ends 
of the tunnel are located two separate elec- 
tric stations for the road, each containing 
an alternator with its exciter and switch- 
board. As regards the wiring in the tun- 
nel, the contract stipulates that it shall be 
laid out so that the line can be run at a 
later date upon the single-phase system, 
should it be thought advisable to do so. 

C. L. DURAND. 

Paris, September 29. 


ao —- 


Combination of Independent 
Telephone Companies. 


A dispatch from Pittsburg, Pa., states 
that a telephone merger has been per- 
fected by the “American Union Telephone 
Company.” One hundred companies, 
with 40,000 telephones and ten long-dis- 
tance lines, are combined and capitalized 
at $25,000,000. Penusylvania, New York, 
Ohio, Maryland, Virginia and West Vir- 
ginia are affected bv the consolidation. 


— -- 
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SOUND ENGINEERING IN INTERURBAN 
RAILWAY CONSTRUCTION.' 


BY GUY MORRISON WALKER. 


In the construction of railways there is 
a constant conflict between two diamet- 
rically opposing views. First, there is the 
view of the engineer whose scientific and 
technical education leads him to plan 
and urge the best that money can buy or 
produce; regarding the proposition as an 
opportunity to show his engineering skill. 
He struggles for long tangents, low grades, 
heavy bridges, wide cuts and fills, and a 
surplus of motive power, constantly hold- 
ing up to view the desirability of securing 
economy of operation and low cost of 
maintenance. On the other hand stands 
the promoter or broker, who, ignoring all 
these physical problems, tries to see how 
much paper in the shape of bonds and . 
stocks he can issue and float against the 
least possible real property. 

Now, the fact is that neither point of 
view is the correct one, but that some- 
where between these two extremes lies the 
true economic means of a road good 
enough to carry the traffic and business 
in its territory, with enough stocks and 
bonds issued against it to recoup the bank- 
ers and investors for their outlay. 

The first engincers on interurban rail- 
ways came from the city lines, and with 
their city experience they imposed upon 
these interurban roads city construction 
and supplied them with city power, as if 
for city traflic, burdening them not only 
with a heavy fixed charge to cover the 
abnormal capital expenditure, but with 
the expense of a general organization like 
that on city lines. It was only the fact 
that these interurban reads were built in 
thickly populated communities that en- 
abled most of them to carry this burden 
and survive the management that thev 
endured. Few of them proved profitable 
until, as years rolled on, the farms through 
which they ran were cut up into small 
plots, the communities filled up with new 
population, and the traffie developed to 
the point where it was able to absorb this 
early waste. 

When interurban railways first began 
to be built, there were many places where 
the population was already so dense and 
well distributed as to furnish the traffic 
necessary to make such roads pay, but the 
ten short years that have elapsed since in- 
terurban electric railways were first proved 
to be successful, have sufficed to see almost 
every locality with traffic and population 
enough to support an interurban railway, 


1Abstracted from an address delivered before 
the students of Sibley College, Cornell University. 
Ithaca. N. Y 
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already supplied with such a service. Ln- 


deed, reckless promoters and ignorant in- 


vestors have built many such lines in com- 
munities not yet suficiently developed to 
support them, and now find that they have 
an investment which not only yields them 
no income, but that the traflic in many 
instances docs not yield enough to pay 
even operating expenses, and so they are 
threatened with the loss of their principal, 
and the fault in many of these cases has 
been due to the short-sightedness and stu- 
pidity of the engineers in charge of the 
construction. 

There is a strong disposition on the 
part of most engineers to spend on the 
construction of a road all the money that 
they can get their backers or clients to put 
up. Even at the present time the most 
serious handicap upon existing roads and 
the most serious obstacle to the further 
development of interurban railways is the 
heavy construction advised by most engi- 
neers and the heavy equipment almost uni- 
versally recommended by manufacturers. 

The promoters and owners of these 
properties have not generally taken the 
public into their confidence, and so it is 
only those who are on the inside and to 
whom come the frequent appeals for finan- 
cial assistance, who know the old, old 
story of claborate construction, built at 
tremendous cost, and heavy equipment run 
at enormous expense, in advance of the 
development of traflic. Many of these 
roads have struggled along borrowing the 
money with which to pay fixed charges 
and striving to keep out of the hands of 
the receiver for a year or two longer, in 
the hope that by that time the tr die will 
have developed enough to enable them to 
pay their way. 

It is impossible to estimate how much 
the development of interurban railways 
has been retarded by these false standards 
of physical perfection, and the time has 
come when the interest and rights of 
bankers and investors whose capital has 
heen tied up in unremunerative projects, 
are entitled to paramount consideration, 
and I wish to impress upon vou that, as 
engineers, you have no more right to ex- 
periment at the expense of your clients 
in an undertaking which they expect to 
be remunerative, than has a physician to 
take liberties with the body of his patient. 

Select equipment that you know will 
do the work. Be neither the first to adopt 
a new deviee, nor the last to abandon an 
old. It is your duty as engincers to con- 
sider first the economic feature of the en- 
terprises submitted to vou for vour de- 
cision or direction. It has been said that 
there are no physical difficulties with 
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which engineering skill can not success- 
fully cope. It is merely a question of 
money. Practically speaking, this is true, 
and you will find early in your carecrs 
that the real question that you have to 
answer will not be “can it be done,” or 
“how shall it be done,” but a really far 
more important question as to whether 
the results to be secured will warrant the 
cost. You should strive to make money 
for your clients, for by so doing you will 
not only secure a satisfied clientage, but 
by building for them profitable and pay- 
ing plants you will place it within their 
power to proceed with the building and 
development of other properties, and so 
add to the prosperity of the community 
while making business for yourselves. On 
the other hand, if you tie up the capital 
of your client in an unprofitable proposi- 
tion, you are guilty of an economic crime 
against the community in which the non- 
paying investment is made, and you com- 
mit a wrong against the man whose further 
activities you have prevented by placing 
his capital where he is unable to realize 
upon it, in addition to losing a client and 
destroying business for yourselves. A 
large fee will be cheerfully paid from a 
successful enterprise out of the operation 
of which all the stockholders are profiting 
while a pittance will be paid grudgingly 
out of a wreck. 

And so, instead of the old standards 
that have so long prevailed, I desire to 
raise a new and practical standard which 
recognizes not only the rights of the in- 
vestor, but the economic good of the com- 
munity in which the investment is made, 
and so I say to you, “Build not the best, 
hut build the best that will pay.” 

It is plain that railroads built accord- 
ing to the standards of construction that 
prevail in communities thickly populated 
and with a heavy traffic already devel- 
oped, will not pay for years to come in 
these thinner populated regions, and be- 
cause the engineer has not yet been found 
to construct a road as cheaply as it must 
needs be constructed for it to pay in such 
localities. And so further development 
of interurban railways has largely come to 
be a question as to whether or not a 
locality must do without local service be- 
cause a road costing $10,000 a mile will 
not pay in that territory, or because it 
can not support a road costing, say, over 
$20.000 per mile. 

In considering a new proposition you 
should first determine what investment 
the territory will support. Be assured 
that the necessary capital is in sight and 
then plan a completed and earning plant 
to come within the limits of the proposed 
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investment. It is one of the most common 
complaints against engineers that the com- 
pletion of their plans usually costs fifty 
per cent more than their estimates. As a 
rule there is nothing so worthless as the 
“engineers’ reports,” which the promoters 
lay before bankers and financiers, unless 
it be the franchises of which they talk 
so glibly and for which they claim to have 
expended such large sums. After the 
surveys necessary to locate the line, which 
should not cost much, the first expendi- 
ture of money should be for the se- 
curing of all the right of way that 
can be secured without condemnation 
proceedings, and then suit should 
be at once instituted against these. 
The reason for this is, that if an enter- 
prise has any merit in it whatever, its 
success is assured from the time that it 
owns a continuous strip of right of way 
between the proposed terminals, while if 
it has no merit there is no expenditure 
that involves less loss, for the fact is that 
the importance of transportation is so 
great that there are few real estate hold- 
ings that appreciate in value as do these 
comparatively worthless small tracts when 
strung together in a continuous line from 
city to city. 

The right of way secured, the next 
money expended should be for grading. 
There are two or three good reasons for 
advising this as the second step. The 
first is, that there is nothing in connectien 
with railroad work on which you can make 
a larger and better showing with such a 
small expenditure of money than you can 
in the matter of grading. Then, too, it 
satisfies your client, for he is able to see 
results; it satisfies the community, for 
they realize that work is being done and 
that a railroad is being built, and nothing 
goes further than this in establishing 
credit for the new enterprise; while, most 
important of all, the possession of a 
graded right of way is the best insurance 
of your client against competition or loss, 
for even if his funds should fail him at 
this point, it is more than likely that 
he will be able to turn such an asset into 
some new company for a profit. 

Having gotten thus far, the next step 
is the purchase of ties and rails, and 
then, with the least expenditure possible 
on any other account, hurry the laying of 
track until you can show a continuous 
pair of rails between your terminals. So 
many engineers make the mistake of prac- 
tically completing their track as they go, 
expending as much in the completion of 
ten miles, which leads them only half way 
to the objective point, as would be neces- 
sary to reach the objective point if the 
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wiser course had been pursued. -The ten 
miles of track would take you nowhere, 
but*you can ride over the twenty miles 
from one town to the next even though 
the going may be rough and slow. 

Up to this point you will have been pro- 
ducing real property with the least pos- 
sible waste. The difference between the 
sixty-pound and eighty-pound rail will 
enable you to save twenty-five per cent on 
the investment in steel, and I might say 
that one of the best interurban roads of 
which I have any knowledge has been 
running its cars for nearly twelve years 
over fifty-pound rail that is still without 
sign of wear or deterioration. 

Whatever you use, rail and ties should 
be the best in quality, for there are no 
profitable economies in the manner of per- 
manent way, but from this point on you 
should carefully determine the best that 
the immediate traffic will support with the 
least probable loss on account of future 
replacements, and it will not do to dis- 
count the future too much. So many en- 
gineers burden a small proposition by 
attempting to build along with the first 
mileage a power plant large enough not 
only for the original proposition, but for 
all its probable extensions. Now, it is 
mileage that earns the money, and to bur- 
den a small proposition with the capital 


charge of a heavy power-house for which: 


it has no use, simply means to break it 
financially. 

The proper plan is to instal units, 
second hand, if possible, no larger than the 
existing mileage needs for its operation, 
installing additional units as fast as its 
growth and extension may make necessary, 
until the territory has been reasonably 
covered, and the traffic developed to the 
point where the mileage can properly use 
and the earnings carry the cost of a suit- 
able power-house, for when this time 
comes, the original units are not loss, but 
may be reinstalled in other places to carry 
other plants through a similar period of 
development. There is no other initial 
economy that pays as this does, for it is 
rarely possible to anticipate the power de- 
mands of a territory, and great loss has 
frequently been incurred by attempting to 
do 80. 

One of the most foolish extravagances 
is the building of a double-track road 
where a single track will carry all the 
traffic that can be developed for years to 
come, for, with your right of way and 
grade, it is a simple matter to supply the 
second track when the traffic becomes too 
heavy for the first. So, if you really must 
have fifty miles of track, and the distance 
is only twenty-five miles, find some other 
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place to build the other twenty-five miles, 
for it is far better to have two single- 
track roads paying big dividends than a 
fine double-track proposition that does 
not earn its fixed charges. 

Probably more important even than the 
question of power is the question of cars 
and equipment. Cars of from sixty to 
seventy feet in length, equipped with 
four motors of from seventy-five to 
100 horse-power each, look very hand- 
some and start up quickly from zero, but 
they cost about $10,000 apiece, and the 
amount of power that it takes to move the 
mere weight of the car is a matter that 
deserves consideration. One of the best 


' paying properties that I know has for 


years used a car with fifty-six seats, 
measuring forty-two feet over all, equipped 
with only two _ thirty-five-horse-power 
motors. These cars are built with firm 
steel frames, yet are extremely light, and 
have cost complete but little over $4,000 
apiece, yet they take in just as much 
money as any of the large cars. 

It is in this matter of traffic that engi- 
neers are more often astray than in any- 
thing else, for their desire to. make new 
business too frequently induces them to 
make estimates not only unsupported by 
any experience, but in many cases beyond 
all reason. A recent very glaring instance 
of this kind has come to my attention 
where a distinguished firm of engineers, 
in order to justify the expenditure made 
necessary by some very heavy construction, 
and a large amount of difficult bridging, 
estimated the traffic on a fifty-mile road 
between two large cities at a higher 
amount per mile than the street railway 
mileage in those cities had ever taken. in, 
while the fact was that the gross earnings 
of the road would hardly have been suf- 
ficient to pay the fixed charges on its 
proposed cost. 

Two interurban roads running out of 
Cleveland, Ohio, have forty and forty- 
four miles of track, respectively. The 
forty-mile road serves about 440,000 
people, while the forty-four-mile road 
serves about 420,000 people, or only 
20,000 less than the first road. With a 
population so nearly the same the engi- 
neers had estimated that the traffic of the 
second road would be approximately the 
same as that of the first, but after several 
years of operation the traffic receipts of 
the shorter road are still twice as large 
as those of the longer road, which has now 
been in the hands of a receiver for several 
years. The reason for this difference in 
earnings was, however, understood when 
upon investigation it was found that 
400,000 of the population estimated to be 
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served by each road was in the city of 
Cleveland itself, while the population 
served outside of Cleveland was 40,000 
in one case and only 20,000 in the other, 
and that these proportions bear the same 
proportion to each other as do the earn- 
ings of the respective roads that serve 
them. 

In estimating the traffic from a pro- 
posed interurban road, you will find it 
unsafe to consider the population of your 
larger terminus. This larger terminus is 
extremely necessary for the success of such 
a road, for you must have some place to 
which the people along the line desire to 
go, but you will find that the people of 
the larger cities have little business and 
no inclination to leave their large city and 
ride out to the smaller points along the 
line, so you must begin by ignoring the 
population in the large city. You will 
also find that the much-talked-of farmer 


traffic is so small as to be almost a negli- 
gible quantity. The riding population, 
which must be the source of your earnings, 
you will find to be the population of the 
villages and towns that you reach, who 
seek the large terminal for business or 
pleasure. 

For the proper support of an interurban 
railroad this urban population, outside of 
the large terminus, should not be less than 
750 per mile, and you will find that such 
a population will yield about five dollars 
per capita. Such a population will sup- 
port an electric railway as ordinarily 


‘built, paying ordinary fixed charges on a 


bonded debt, large enough to cover the 
cost of its construction, but without profit 
to the promoters or stockholders. In 
order to be profitable, such a line should 
have an interurban population, outside 
of the larger terminus, of at least ten 
hundred per mile of track. Should this 
population, however, be less than 750 per 


mile of track, the proposition is likely to 


prove a financial failure unless built with 
extraordinary economy. 

It is hard to discuss the cost of con- 
struction of interurban roads, because so 
few of them are built with real money. 
There is so much waste in the methods of 
the ordinary promoter, and his ways of 
raising capital are not only expensive, but 
his lack of credit makes the carrying 
charges during the period of construction 
extremely high. If built and paid for 
with real money these roads should vary 
in cost from $16,000 to $25,000 per mile, 
according to cost of right of way, weight 
of rail, and power and equipment used.” 
In no case should they exceed this higher 
sum unless there exists in the particular 
place some physical difficulties, such as a 
large amount of tunneling, rock cuts, or 
heavy bridging. 

On the other hand, I have known one 
or two very profitable propositions doing 
good service in small communities that 
have been built for less than $15,000 per 
mile, these sums including in all cases the 
cost of power-house and equipment. 
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American Street and Interurban Railway Association. 


Auspicious Opening of the Annual Convention at Columbus. 


OLUMBUS, Ono, OCTOBER 16.— 
C The opening of the annual conven- 
tion and exhibition of the Ameri- 
can Street and Interurban Railway As- 
sociation was particularly auspicious, the 
weather conditions being perfect and the 
attendance reaching well above 2,500 rail- 
way men, manufacturers and supply men. 
Among those long affliated with the as- 
sociation who were present were Harvey 
M. Littel, Hon. W. Caryl Ely, E. F. Peck, 
J. S. Doyle, Paul Winsor, W. B. Potter, 
Charles Remelius, H. H. Adams, S. L. 
Rhodes, John R. Graham, John J. Lane, 
Fred G. Simmons, John I. Beggs and 
Fred N. Bushnell. 

The first session of the convention, that 
of the American Street and Interurban 
Railway Engineering Association, was 
called to order by the president, H. H. 
Adams, of Baltimore, Md., Monday morn- 
ing at 11 o’clock. Mr. Adams introduced 
E.: C. Spring, president of the Central 
Electric Railway Association, who de- 
livered an address of welcome to Colum- 
bus. He was followed by James H. 
McGraw who, as president, addressed the 
meeting on behalf of the Manufacturers’ 
Association. John I. Beggs also addressed’ 
the meeting briefly. Then followed the 
reading of the president’s address and the 
reports of the executive committee and the 
secretary and treasurer. After the ap- 
pointment of a committee on resolutions 
the meeting adjourned. 

The afternoon session was called at 2.10 
o’clock, when the Hon. W. Caryl Ely 
addressed the meeting. He said that the 
engineering association was one of the 
most important of the re-organization, ap- 
pealing most strongly to the largest num- 
ber of members of the association and 
made a strong plea for earnest, concen- 
trated work, so that the benefits derived 
might be permanent. 

The report of committee on control 
apparatus was presented by J. S. Doyle, 
chairman, and discussed by G. J. Smith, 


"Kansas City; E. W. Olds, Milwaukee; 


H. H. Adams, F. E. Case, Schenectady ; 
W. H. McAloney, Denver; Paul Winsor, 
Boston; N. W. Storer and William 
Cooper, Pittsburg. 

A paper entitled “Ties, Poles and 
Posts,” was presented by C. A. Alderman, 
Cincinnati, and discussed by A. S. Richey, 
Worcester; F. G. Simmons, G. F. Smith, 
E. J. Dunn and others. 


(Special Telegram to the Electrical Review.) 


This paper discusses the increasing 
cost of wood ties, which is leading to the 
use of other materials. Specifications for 
ties in use on certain railroads in the West 
are quoted, and directions are given for 
the making of concrete ties, poles and 
posts. To explain the scarcity of tie 


timber in the United States it is shown 


that 82,000,000 ties are required annually 
for renewals alone, which is equivalent 
to the timber of half a million acres of 
forests. Steel cross-ties will be used to a 
considerable extent when the price for 
timber has advanced about twenty per 
cent. When inferior woods are used for 
ties they must be treated with a preserva- 
tive, and protecting tie plates should be 
employed. : 

A paper on “Ballast,” presented by 
Charles H. Clark, Cleveland, was dis- 
cussed by N. G. Simmons, C. A. Alder- 
man, J. M. Larned and H. B. Flemingo. 

This paper is not confined to a discus- 
sion of the material used directly under 
the ties, but deals as well with the founda- 
tion laid for former. Methods of prepar- 
ing this foundation on different characters 
of soils are discussed, and estimates given 
for the cost. The paper is illustrated 
with a number of photographs and dia- 
grams showing different classes of con- 
struction, on which estimates of cost are 
also given. 

The report of the committee on main- 
tenance and inspection of electric equip- 
ment was also presented, and after a 
lengthy discussion the meeting adjourned. 

The courtesies afforded by the Western 
Union Telegraph Company, Postal Tele- 
graph-Cable Company, Bell Telephone 
Company, and Automatic Telephone Com- 
pany have been greatly appreciated, and 
the free service given by the street rail- 
way companies has greatly facilitated 
traveling between hotel headquarters and 
the convention hall and appliance exhibi- 
tion. A number of the larger companies 
have headquarters at the principal hotels. 
A feature is the lighting of the entire cor- 
ridor of the Chittenden by Buckeye tanta- 
lum lamps. 

The manufacturers’ exhibition is re- 
markably complete. The exhibits are of 
a striking nature and for magnificence 
and perfect setting far surpass anything 
heretofore attempted. The large displays 
of Westinghouse, General Electric, Elec- 
tric Service Supplies, Electric Storage 


Battery, Lorain Steel, Carnegie Steel, 
John A. Roebling’s Sons, H. W. Johns- 
Manville, Allis-Chalmers, National Brake 
and Electric, Chicago Pneumatic Tool, 
and Franklin Electric Manufacturing 
companies, all show apparatus under ac- 
tual service conditions and attract con- 
stant attention. In addition to exhibits 
in the six buildings, covering 110,000 
square feet, there is a splendid showing 
of high-speed interurban steel and wooden 
cars on side tracks of the “Big Four” rail- 
road, adjacent to exhibit buildings. 
Among the manufacturers the following 
were present on the opening days: Edwin 
M. Hamlin, George B. Crane, R. H. Wat- 
son, William M. Lawler, Claude M. Mat- 


thews, J. R. Kearney, B. S. Klees, G. O. 


Curtis, F. E. Wilson, E. R. Bliss, F. M. 
Evans, John C. Dolph, C. N. Leet, Frank 
C. Randall, Dwight Dean, G, M. Haskell, 
C. H. Spotts, W. M. W. Easton, W. E. 
Harrington, Charles C. Pierce, J. V. E. 
Titus, Max Berg, ©. H. Bristol, J. N. 
Porter, Charles J. Mayer, James Todd, 
Daniel N. Brady, E. J. Wendell, Joseph 


- R. Ellicott, F. B. Degrass, Julian Roe, 


Josh Cunningham, W. W. Powers, W. H. 
Hawlings, Jr., J. W. Perry, B. M. Barr, 
J. C. McQuiston, J. H. Denton, John H. 
Thomas, F. V. Green, F. H. Gale, Thomas 
Bibber, W. S. Hager, James G. Biddle, 
Walter Chur, F. A. Keys, A. O. Benecke, 
A. H. Whiteside, C. A. Tupper, C. L. 
Knight, B. B. Ayers, E. J. Blake, C. C. 
Blake, Harold P. Brown, C. H. Weeks, 
V. T. Price, H. Lee Bragg, F. D. Master- 
son, J. W. Duntley, W. O. Duntley, C. 
B. Coates, A. W. Lenderoth, T. J. Creag- 
head, F. F. Skeel, C. M. Crofoot, Robert 
F. Carr, E. A. Dossert, Charles Blizard, 
G. H. Atkin, H. A. Gay, W. S. Sisson, 
C. E. Harmon, W. R. Gaston, Charles 
Ewing, W. J. Clark, H. N. Ransome, W. 
G. Carey, John E. Ward, Charles K. 
Knickerbocker, F. P. Harrison, J. W. 
Perry, A. D. Newton, E. C. Green, A. E. 
Ducklose, L. O. Dudas, A. T. Baldwin, 
Charles C. Pierce, G. H. Miler, L. T. 
Wailes, W. H. Goble, W. R. Crawford, 
T. J. Cunningham, J. E. Perry, Bert Aik- 
man, C. K. King, U. M. Garland, R. M. 
Campbell, E. G. Condit, D. J. Evans, J. 
S. Speer, G. P. Fryling, E. M. Williams, 
W. W. Aftleck, W. P. Bowman, H. L. 
Shippy, H. W. Benedict, H. H. Cowherd, 
J. B. Thomas, L. Robinson, F. A. Elin- 
guist, C. L. Cool, S. C. Schenck, A. S. 
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King, E. G. Chamberlin, C. W. Beaver, 
H. E. Dickerman, W. C. Guest, A. S. 
Howlett, F. D. Killion, J. A. Brett, L. 
M. Cargo, W. L. Conwell, R. W. Beebe, 
C. S. Cook, C. F. Medbury, John B. 
Allen, F. S. Smith, F. F. Roher. 

The following companies are repre- 
sented in the manufacturers’ exhibit: 

Allis-Chalmers Company, Milwaukee, 
Wis. 

American Brake-Shoe and Foundry 
Company, Mahwah, N. J. 

American Instrument Company, Phila- 
delphia, Pa. 

American Railway Supply Company, 
New York, N. Y. 

A. & J. M. Anderson Manufacturing 
Company, Boston, Mass. 

Armstrong Oiler Company, Philadel- 
phia, Pa. 

Atlas Railway Supply Company, Chi- 
cago, Ill. 

American Mason Safety Tread Com- 
pany, Boston, Mass. 

American Steel and Wire Company, 
Chicago, Ill. 

Atha Steel Castings Company, Newark, 
N. J. 

Adams & Westlake Company, Chicago, 
Ill. 

Acme Automatic Street Indicator Com- 
pany. 

Bayonet Trolley Harp Company, 
Springfield, Ohio. 

. Blake Signal and Manufacturing Com- 
pany, Boston, Mass. 

J. G. Brill Company, Philadelphia, Pa. 

Harold P. Brown, New York, N. Y. 

Buckeye Engine Company, Salem, Ohio. 

Burnham, Williams & Company, Phila- 
delphia, Pa. 

Brady Brass Company, New York, 
Ne Y. 

S. F. Bowser & Company, South Bend, 
Ind. 

L. M. Booth Company. 

Cleveland Frog and Crossing Company, 
Cleveland, Ohio. 

Consolidated Car Fender Company, 
Providence, R. I. 

Consolidated Car Heating Company, 
New York, N. Y. 

Cook’s Railway Appliance Company, 
Kalamazoo, Mich. 

Curtain Supply Company, Chicago, III. 

Creaghead Engineering Company, Cin- 
cinnati, Ohio. 

Cambria Steel Company, Philadelphia, 
Pa. 

Dearborn Drug and Chemical Works, 
Chicago, Ill. 

D. & W. Fuse Company, Providence, 
R. I. 
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Carnegie Steel Company, Pittsburg, Pa. 

Duf Manufacturing Company, Pitts- 
burg, Pa. 

Dayton Manufacturing Company, Day- 
ton, Ohio. 

Joseph Dixon Crucible Company, Jer- 
sey City, N. J. 

Duplicate Transfer and Rebate Com- 
pany, Philadelphia, Pa. 

DuQuesne Steel Foundry Company, 
Pittsburg, Pa. 

Dossert.& Company, New. York, N. Y. 

Dressel Railway Lamp Works, New 
York, N. Y. 

O. M. Edwards Company, Syracuse, 

y, 


Electric Railway Equipment Company, 
Cincinnati, Ohio. 

Electric Storage Battery Company, 
Philadelphia, Pa. 

Charles I. Earll, New York, N. Y. 

ELECTRICAL Review, New York, N. Y. 

Electric Service Supplies Company, 
Chicago, Ill. 

Eclipse Railway Supply Company, 
Cleveland, Ohio. 

Franklin Car Heating Company, Syra- 
cuse, N. Y. 

Franklin Electric Manufacturing Com- 
pany, Hartford, Ct. 

Felt & Tarrant Manufacturing Com- 
pany, Chicago, Ill. 
5 Galena Signal Oil Company, Franklin, 

a. 

W. R. Garton Company, Chicago, Il. 

General Electric Company, Schenec- 
tady, N. Y. 


Gold Car Heating and Lighting Com- 


pany, New York, N. Y. 

Goldschmidt Thermit Company, New 
York, N. Y. 

Globe Ticket Company, Philadelphia, 
Pa. 

Griffin Wheel Company, Chicago, Il. 

ties Systems Company, Dayton, 

io. 

Hale & Kilburn Manufacturing Com- 
pany, Philadelphia, Pa. 

F. P. Harrison Electric and Manufac- 
turing Company, Incorporated, New York. 
Albert B. Herrick, Ridgewood, N. J. 

Heywood Bros. & Wakefield Company, 
Wakefield, Mass. 

George S. Hastings & Company, Cleve- 
land, Ohio. 


Helios Manufacturing Company, New 


York, N. Y. 

Indianapolis Switch and Frog Com- 
pany, Indianapolis, Ind. 

Ingersoll Company, Pittsburg, Pa. 

International Register Company, Chi- 
cago, Il. 

International Sprinkler Company, 
Philadelphia, Pa. 

H. W. Johns-Manville Company, New 
York, N. Y. 

Kalamazoo Railway Supply Company, 
Kalamazoo, Mich. 
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Kinnear Manufacturing Company, Co- 
lumbus, Ohio. 

Keystone Brake-Shoe Company, New 
York, N. Y. 

George W. Lord Company, Philadel- 
phia, Pa. 

Lagonda Manufacturing Company, 
Springfield, Ohio. 
: Lorain Steel Company, Philadelphia, 

a. ; 
Lord Electric Company, Boston, Mass. 
? T Bearing Company, Buffalo, 


Massachusetts Chemical Company, Wal- 
pole, Mass. 
oo W. Masury & Son, Brooklyn, 

Maryland Steel Company, Sparrow’s 
Point, Md. 

Miller Anchor Company, Norwalk, 
Ohio. 

McGuire - Cummings Manufacturing 
Company, Chicago, Ill. 

N oo Brake Company, Buffalo, 
N. Y. 


National Brake and Electric Company, 
Milwaukee, Wis. 

National Lock Washer Company, New- 
ark, N. J. 

Niles Car and Manufacturing Com- 
pany, Niles, Ohio. 

R. D. Nuttall Company, Pittsburg, Pa. 

National Car Wheel Company, Pitts- 
burg, Pa. 

Ohio Brass Company, Mansfield, Ohio. 

Ohmer Fare Register Company, Day- 
ton, Ohio. 

Pantasote Company, New York, N. Y. 

Pressed Steel Car Company, Pittsburg, 
Pa. 

Pennsylvania Steel Company, Phila- 
delphia, Pa. 

Pittsburg Insulating Company, Pitts- 
burg, Pa. 

Quincy, Manchester, Sargent Company, 
Chicago, Ill. 

Rail Joint Company, New York, N. Y. 

Recording Fare Register Company, New 
Haven, Ct. 

Joseph T. Ryerson & Son, Chicago, Ill. 

Frank Ridlon Company, Boston, Mass. 

Sherwin-Williams Company, Cleveland, 
Ohio. 

Southern Exchange Company, New 
York, N. Y. 

Speer Carbon Company, St. Marys, Pa. 

Standard Paint Company, New York, 

Da 


Standard Steel Works, Philadelphia, 
Pa. 

Peter Smith Heater Company, Detroit, 
Mich. 

Security Register and Manufacturing 
Company, New York, N. Y. 

Standard Varnish Works, New York, 
N. Y. 


Sterling Varnish Company, Pittsburg, 
Pa. 
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Star Brass Works, Kalamazoo, Mich. 


The T. H. Symington Company, Balti- 
more, Md. 


Schoen Steel Wheel Company, Phila- 
delphia, Pa. 
St. Louis Car Company, St. Louis, Mo. 


St. Louis Car Wheel Company, St. 
Louis Mo. 


Sterling-Meaker 
N. J. 


Taylor Electric Truck Company, Troy, 
X. 


Company, Newark, 


Trolley Supply Company, Canton, Ohio. 


United States Metal and Manufactur- 
ing Company, New York, N. Y. 


United States Engineering Company. 


W. T. Van Dorn Company, Chicago. 
Ill. 


Van Dorn & Dutton Company, Cleve- 
land, Ohio. 


Wallace Supply Company, Chicago, Ill. 


Western Electric Company, Chicago, 
Ill. 


Westinghouse Companies, 
Pa. 

William Wharton, Jr., & Company, 
Philadelphia, Pa. 

Wheel Truing Brake-Shoe Company, 
Detroit, Mich. 

Wilson Company, Chicago, Ill. 


Yale & Towne Manufacturing Com- 
pany, New York, N. Y. 


On Monday evening an assembly meet- 
ing and reunion was held at the Southern 
Hotel. The programme for Tuesday even- 
ing includes a reception and dance at 
Memorial Building. For Wednesday 
evening the entire seating capacity of the 
Shubert Theatre, where “Fantana” is be- 
ing played, has been engaged, and also 
that of the Southern Theatre, where 
“She Stoops to Conquer” will be seen. 
On Thursday afternoon there will be a 
song recital and tea at the Arlington 
Country Club, and on Thursday evening 
the annual banquet will be held. On 
Friday evening there will be the annual 
amateur vaudeville show at the Southern 
Theatre. 


Pittsburg, 


A. A. G. 
Committee on Pubiic Policy 
of the National Electric 
Light Association. 

The committee on public policy of the 
National Electric Light Association held 
a meeting at the Waldorf-Astoria, New 
York city, on Thursday, October 11. This 
committee is one of the most important 
of the association. It consists of Everett 
W. Burdett, chairman; Henry L. Doherty, 
Charles L. Edgar, Samuel Insull, J. W. 
Lieb, Jr., Joseph P. McCall, Alex Dow 
and Samuel Scovil. W. H. Gardiner, Jr., 
has been appointed secretary of the com- 
mittee. 
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REUNION OF THE OLD-TIME TELEG- 
RAPHERS’ AND HISTORICAL ASSO- 
CIATION AND THE SOCIETY OF THE 
UNITED STATES MILITARY TELE- 
GRAPH CORPS. 


BY GEORGE C. MAYNARD. 


The twenty-sixth annual reunion of the 
Old Time Telegraphers’ and Historical 
Association and the Society of the United 
States Military Telegraph Corps was held 
at the Arlington Hotel, in Washington, 
D. C., on October 9, 10 and 11. 

Separate business meetings of the re- 
spective societies were held on the first 
day, and these were followed by a joint 
meeting, when business in which both or- 
ganizations are mutually interested was 
transacted. The attendance was large and 
the proceedings of much interest. 

The societies were welcomed to the na- 
tional capital by the president of the 
Board of Commissioners of the District 
of Columbia, H. B. F. Macfarland. In 
his address Mr. Macfarland referred to the 
fact that Washington was the place where 
the telegraph business was first started; 
that many notable events connected with 
the enterprise occurred here, and that this 
was the place where telegraphers should 
always receive a cordial welcome and con- 
sider themselves as at home. 

A response to this welcoming address 
was made by William J. Dealy, of New 
York city, in his customary eloquent and 
appropriate manner. 

In opening the meeting of the Old 
Timers, the president, William H. Young, 
of Washington, delivered an address full 
of references to interesting historical 
events, and read a paper prepared by Dr. 
J. J. Clark, giving an account of his work 
in making telegraph instruments for Pro- 
fessor Morse in 1844-45. 

The absence of the secretary of the asso- 
ciation, John Brant, who was unable to 
be present on account of severe illness, 
was much regretted, and a temporary sec- 
retary was designated to make a record of 
the proceedings. After the reports of offi- 
cers were presented and other routine busi- 
ness was transacted, the following officers 
were elected for the ensuing year: presi- 
dent, Harvey D. Reynolds, Buffalo; vice- 
presidents, George A. Burnett, Buffalo, 
George F. Macdonald, Ottawa, Canada, 
I. McMichael, Toronto, Canada; secre- 
tary and treasurer, John Brant, New York 
city. 

President William B. Wilson, of the 
Military Telegraphers, called the meeting 
of that society to order, delivered a stir- 
ring address containing an account of the 
doings of the society during the past year, 
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and made an earnest plea for greater 
earnestness and activity on the part of the 
members in their endeavor to secure con- 
gressional action, which will give to the 
members of the organization the right to 
apply for pensions, and place them on an 
equal footing with the soldiers of the army 
in this respect. 

The election of officers resulted as fol- 
lows: president, William B. Wilson, 
Holmesburg, Pa.; vice-president, William 
L. Ives, New York; secretary and treas- 
urer, James E. Pettit, Chicago. 

At the joint meeting numerous letters 
and telegrams from members unable to 
be present were read, and the following 
communication was sent to them and 
placed on the records: “The Old Time 
Telegraphers’ and Historical Association 
and the Society of the United States Mili- 
tary Telegraph Corps, assembled in their 
twenty-sixth annual reunion at Washing- 
ton, D. C., send cordial, fraternal greet- 
ings to all absent members, with best 
wishes for their welfare and prosperity.” 

The deaths during the past year were 
reported to the meeting as follows: Old 
Timers—Charles D. Livermore, Kenneth 
McKenzie, S. H. Kauffman, Alfred S. 
Brown, William A. Rudd, W. J. Byrne, 
Charles A. Elster, Alex M. Mackay, W. B. 
Clum, M. F. Gaffney, H. S. Larcombe, 
Rodney Smith, William F. Findley, Henry 
Holland, J. E. Rainsford and Theo. Sum- 
walt; Military Telegraphers—Martin 
Barth, W. S. Logue, J. D. Flynn and 
D. A. Williams. 

The assembly stood in silence while the 
lists of these names were read, and the 
following expression of the sense of the 
meeting was placed on the records and 
sent to the families of the deceased: We 
give a kindly thought to our comrades 
who have severed their earthly circuits 
and answered their last call beyond the 
horizon of human ken, leaving some of us 
to linger here awhile as evening embers 
turn from red to gray and the dusk is 
waiting for the night; we recall the times 
which have been rendered joyous by their 
genial companionship and friendship; we 
testify to their faithfulness and useful- 
ness in their varied walks of life; we shall 
always cherish their memories; to their 
families we tender our sincere sympathy 
in their bereavement. 

Colonel Wilson delivered a eulogy espe- 
cially referring to the memory of the late 
Edward Rosewater, who was one of the 
operators in the Civil War, and whose 
death occurred recently at his home in 
Omaha. 

After the close of the business meetings 
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the two societies, with their friends and 
guests, made an excursion to Arlington in 
special electric cars, and the evening was 
spent in attending the performance at 
Chase’s theatre. 

Wednesday, the 10th, was devoted to 
an electric-car excursion which passed 
through all the most interesting sections 
in the city, and this was followed by an 
afternoon reception by President Roose- 
velt at the White House, where each in- 
dividual received a cordial greeting. A 
visit to the Capitol and Congressional 
library followed. The library being kept 
open and beautifully lighted until 10 
o’clock in the evening, an excellent oppor- 
tunity to examine the beauties of the 


building was afforded. The officers of the ` 


library paid special attention to the tele- 
graphic visitors and gave them opportu- 
nity to examine the intricate workings of 
the institution. 

On the third day the company left the 
Arlington Hotel for Mount Vernon in 
special cars to the wharf and took the 
steamer down the river. Many of the 
guests had never visited the place befure 
and all were intensely interested. In the 
afternoon visits were paid to the Corcoran 
Art Gallery, the National Museum, the 
Washington Monument and various other 
public institutions. 

The formal exercises were closed on 
Thursday evening by a banquet at the Ar- 
lington Hotel, which was attended by 
300 persons, one-half of whom were ladies. 
The Arlington’s finest banquet hall was 
tastefully decorated with national flags, 
trailing vines, flowers and electric lights. 
A string band and a male quartette fur- 
nished music. In many of the choruses 
splendid voices of guests were heard. A 
new song dedicated to the Military Teleg- 
raphers was sung with spirit. The words 
of this song were written by M. H. Kerner, 
who also composed the music to which it 
was sung. The affair was elegant, har- 
monious and dignified. President Young 
was the generous host entertaining his per- 
sonal friends. 

P. V. DeGraw, assistant postmaster- 
general, acted as toastmaster and carried 
the proceedings through with tact and 
enthusiastic spirit. William J. Dealy de- 
livered the first address in response to a 
toast to the ladies. His speech was appro- 
priate, graceful and complimentary and 
was received with pleasure. 

Professor Willis P. Moore, chief of the 
United States Weather Bureau, gave a 
brief statement of the history and opera- 
tion of the service, the success of which, 
he declared, depends upon the excellent 
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telegraph facilities of the United States. 
He stated that his bureau is conducting 
experiments and making plans for utiliz- 
ing wireless telegraphy in collecting and 
distributing weather reports and expressed 
the opinion that it will not be long before 
all severe storms on the Atlantic ocean 
will be foretold and reported to vessels at 
sea. | 

Commander E. E. Hayden, the superin- 
tendent of the government’s time service, 
spoke on this subject. He also acknowl- 
edged the country’s indebtedness to the 
telegraph eompanies for their excellent 
facilities and great liberality in transmit- 
ting time signals over the world. 

B. W. Trafford, general manager of the 
Chesapeake & Potomac Telephone Com- 
pany, made one of the best addresses of 
the evening, briefly sketching the history 
of the development of the telephone busi- 
ness, its close relation to the telegraph, 
the wonderful extension of both enter- 
prises, which demands the utmost energy 
and skill, and placed especial emphasis on 
the necessity of keeping the business on a 
high plane of integrity and honor. 

W. W. Jermane, a prominent Washing- 
ton journalist, spoke on the relations of 
the press and the telegraph, paying high 
tribute to the telegraphic fraternity for 
its zeal and efficiency in the prompt and 
rapid transmission of press despatches. 

John E. Wilkie, chief of the government 
secret service, gave an interesting and 
witty talk without disclosing any secrets. 
He announced himself as having been a 
plug operator, but his speech made it clear 
that he knows a great deal about the busi- 
ness. 

Colonel William B. Wilson delivered an 
eloquent and forcible address on the mili- 
tary telegraph in the Civil War. He re- 
counted many thrilling episodes of that 
tragic time and paid glowing tribute to 
the memories of the war operators. 

The closing address was by M. J. 
O’Leary, known as the “Irish orator” of 
the telegraph fraternity, whose subject 
was “The Telegraphers’ Mutual Benefit 
Association as a Powerful Auxiliary for 
the Advancement of the Standing of the 
Profession.” Mr. O’Leary, on behalf of 
the visitors, expressed thanks to the Wash- 
ington members for their hospitality. 

Among the invited guests at the banquet 
were ‘Commissioner Macfarland; General 
D. J. Cragie, U. S. A.; General Dun- 
woody, representative .of the DeForest 
Wireless Telegraph Company; Major A. 
E. H. Johnson, one of President Lincoln’s 
private secretaries, and Dr. William Tin- 
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dall, secretary to the District Commis- 
sioners. 

The entire business of making and car- 
rying out plans for the reunion was under 
the immediate and active control of Presi- 
dent, Young, with the cooperation and as- 
sistance of the members of the executive 
committee and the chairmen of the various 
working committees, among whom were 
Charles P. Adams, telegraph superintend- 
ent of the Southern Railway; G. W. 
Ribble, superintendent. Postal Telegraph 
Company; James B. Yeakle, superintend- 
ent Fire Alarm Telegraph, Baltimore; 
P. V. DeGraw, assistant postmaster-gen- 
eral; Henry F. Taff, manager Western 
Union Telegraph Company; George C. 
Maynard, National Museum; Ernest W. 
Emery, Associated Press; Jesse H. Robin- 
son, Weather Bureau; W. H. McKeldin, 
J. T. Bresnahan, R. G. Callom, P. E. 
Brown, J. W. Collins and J. J. Mooney, 
of the Western Union Telegraph Com- 
pany’s Washington staff. The financial 
affairs were ably managed by J. H. King, 
cashier of the Western Union office. A 
ladies’ reception committee, under the 
direction of Mrs. P. V. DeGraw, cordially 
welcomed the guests and added much to 
the enjoyment of the reunion. 

There was a large attendance at the 
meeting, including a goodly number of 
ladies. Among those present may be men- 
tioned the following: William J. Dealy, 
J. B. Taltavall, publisher of the Tele- 
graph Age, New York city; J. P. Alt- 
berger, W. T. Westbrook, Philadelphia ; 
Charles A. Tinker, Brooklyn; W. J. 
Fraser, Boston; Charles Selden, J. B. 
Yeakle, Baltimore; I. N. Miller, Cincin- 
nati; P. V. DeGraw, assistant postmaster- 
general; R. B. Dickey, Ernest W. Emery, 
George C. Maynard, G. W. Ribble, Wash- 
ington; Henry A. Reed and wife, of 
Newark, N. J.; George M. Case, wife and 
daughter, Rochester, N. Y.; John F. 
Knapp, Los Angeles, Cal. ; J. Annand and 
wife, Portland, Ore.; J. C. Smith, Dallas, 
Tex.; E. P. Griffith, Passaic, N. J.; R. C. 
Jones and wife, and G. L. Lang, Chat- 
tanooga, Tenn.; L. B. McFarlane and 
wife, Montreal, Canada; W. F. Williams, 
Portsmouth, Va.; W. P. Cline, Wilming- 
ton, N. C. 
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“Brazing and Soldering.” James F. 
Hobart. New York. The = Derry-Collard 
Company. Paper. 34 pages. 5% by 8 
inches. Illustrated. Supplied by the ELEC- 
TBICAL REVIEW at 25 cents. 


A very practical little book giving ex- 
cellent instructions for brazing and solder- 


ing. 
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SIGNALING ON THE LEHIGH 
VALLEY RAILROAD. 


THE OLD INDUCTION TELEGRAPH AND THE 
PRESENT BLOCK SYSTEM. 


The success which is attending the pres- 
ent-day experiment of transmitting mes- 
sages through space, and the assertion 
from time to time that application is to 
be made of wireless systems of communi- 
cation between moving trains, calls to 
mind the utilization for some time of the 
old induction telegraph of the Consoli- 
dated Railway Telegraph Company. On 
Thursday, October 6, 1887, a notable as- 
semblage of then prominent electricians, 
a number of them members of the old 
New York Electric Club, were the guests 
of Charles A. Cheever, president of the 
Consolidated company, on a trip made 
over the lines of the Lehigh Valley Rail- 
road, the special feature being a test of 
the induction telegraph system, which the 
Lehigh company was making use of. The 
accompanying illustrations, which are re- 
produced from the ELECTRICAL REVIEW 
of Saturday, October 15, 1887, will be 
readily understood. The system, in brief, 
consisted of a single metallic conductor 
stretched on poles about sixteen feet above 
the ground, suitably connected with an ap- 
paratus for intermittently charging and 
discharging the line. A similar apparatus 
was carried upon the car, the roof of 
which was utilized as the condenser; or, 
in case the roof was not available, a rod 
or strip of metal was substituted. A tele- 
phone receiver was interpolated in the 
circuit at both receiving and sending 
stations, audible signals being given in 
place of the customary dot and dash of the 
visual indications of the Morse telegraph. 
The source of current in each case was a 
few cells of primary battery. The primary 
circuit consisted of a double-acting Morse 
key, a local battery and the primary of 
an induction coil. The secondary in- 
cluded a connection to the ground through 
the running gear and track rails, and a 
connection to the roof or other artificial 
condenser. Included in the primary cir- 
cuit also was a vibrator of the now well- 
known buzzer type, which was utilized 
to throw a persistent train of electrical 
impulses onto the line so as to increase the 
inductive effect and make possible the 
long or short intervals of sound which 
would spell out the message. This system 
apparently worked to the perfect satisfac- 
tion of the company’s guests upon this 
memorable occasion. Some 400 messages 
were sent and received in a run from 
Jersey City to Easton, Pa. The rapid 
development, however, of other forms of 
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signaling and the complications intro- 
duced by the constantly growing traffic 
demands in time mitigated the usefulness 
of this system, and at the present time it 
is but a memory and an indication of the 
enterprise of the management of the Le- 
high Valley Railroad. 

The same spirit which prompted the 
Lehigh Valley to take advantage of 
the induction telegraph in 1887 is 
responsible for the excellent signaling 
system which is at present in vogue 
on that company’s lines. The _ block 
signals on the Lehigh Valley Rail- 
road are automatic in their action. Elec- 
tricity carried through the rails in such 
a manner that it is controlled by the ac- 
tion of a pair of wheels on the track is the 
power that operates the signals. The road 
is divided into blocks varying from one- 
half a mile to two miles in length, the dis- 
tances being determined by the density of 
traffic and other considerations. For ex- 
ample, on sections of the road where the 


Pole Line 


hi 


INDUCTION TELEGRAPH SYSTEM TRIED ON 
LERIGH VALLEY RAILROAD IN 1887. 


trains are most frequent the blocks are 
shortest. Automatic disc and semaphore 
signals are used. The disc signal consists 
of a banjo-shaped box with a large glass 
in the front and one in the back, the 
latter being painted white on the inside 
so that a white circular surface may be 
shown from the front of the signal. In- 
side this box is placed a red or green mov- 
able disc. This disc is either hidden, thus 
allowing the white glass in the back of 
the signal head to be seen when the sig- 
nal is at safety, or exposed to view when 
the signal is at danger or caution. At 
night these signals are given by lamps 
placed at the back of the signal head, the 
light of which is thrown through a small 
glass opening above the large one just 
described. The colors—red, green and 
white—indicate the same conditions at 
night as in davtime. The semaphore 
signal consists of an iron post with a red 
arm or blade projecting at the top and a 
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green blade with a forked end beneath. 
Danger or caution and safety are shown 
by the position of these blades. At night 
red, green and white lights are used in the 
signal indications, as in the disc signal. 

At the beginning of each block is placed 
a signal post with a danger signal at the 
top and a caution signal beneath. The 
normal position of these signals is at dan- 
ger or caution, as the case may be. A 
train entering a block at, say, A, causes 
the two signals on the post at the begin- 
ning of block B to display safety, provid- 
ing there is no train or other obstruction 
in blocks B and C. At the same time, a 
danger and a caution signal are shown at 
the beginning of block A. As soon as the 
front trucks of the engine of this train 
pass into block B the latter also displays 
a caution and a danger signal. After 
the entire train passes out of block B the 
top signal at A will display safety to an 
approaching train; but the lower one will 
still be at caution. This lower signal at 
A will not show safety until the entire 
train has passed into block C—that is, 
the second block ahead of A. An en- 
gine-man then has an indication of the 
presence of a train on the same track two 
blocks ahead of his train, and a double 
indication—that is, a danger and a cau- 
tion signal—at the beginning of the block 
in which the train is located. 

These signals do not merely give indi- 
cations of a train ahead. Should a rail 
be broken, a switch open or any other im- 
pediment which would interfere with the 
safe passage of the train be in a block, 
the signals in the rear will display dan- 
ger and caution, the same as if the train 
were on the rails at that point. 

Another important feature of this sys- 
tem is the system of switch indicators. 
This consists of a small disc placed in an 
iron box about five feet above the ground 
in close proximity to each switch leading 
out of the main tracks. These indicators 
notify trainmen about to open a switch in 
the main track of the approach of a train 
on that track. All the indicators in the 
block show danger as soon as the train en- 
ters: the second block in the rear, and until 
it has passed out of that block in which the 
indicators are located, so that there is no 
chance for a trainman to open a switch in 
the main track after an approaching train 
has passed the signal at the entrance of 
the preceding block, without full knowl- 
edge of the approach of the train. 

In conjunction with this system of 
automatic signals there are placed at all 
junction points and grade crossings with 
other railroads interlocking signal towers 
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from which all the switches in the vicinity 
are operated mechanically by the man in 
the tower. Each of these switches is pro- 
tected by signals, and these signals and 
switches are so interlocked that it is im- 
possible for a wrong signal or signals 
governing converging routes to be given. 

Backward movements: of trains over 
switches at these interlocking points and 
movements on sidings are governed by 
special signals placed on the right-hand 
side of the track which they govern. In 
no case does a signal govern more than 
one track. All the signals at these plants 
are so interlocked that no signal can be 
thrown to safety until all the switches on 
the route which this signal governs are in 
the correct position, and all the signals 
governing movements over any portion of 
this route from other tracks are at danger. 
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tent to which the telephone was used in 
keeping tabs on the big racing cars and 
in transmitting orders and information is 
of more than passing interest. To tele- 
phone men, also, a description of the 
special telephone plant installed is of 
particular interest as an example of ef- 
ficient telephone work under rather un- 
usual conditions. 

It was necessary to install and operate 
two distinct systems—the first, consist- 
ing of timing and checking circuits, in 
order that the cars entered in the race 
might be followed from the official stand 
and grand stand in their trip around the 
course, so that the officials and spectators 
might keep in touch with what was going 
on not only before them, but all around 
the circuit as well. Second, a system of 
private and public lines, in order that the 
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The Lehigh Valley system operates 
1,090 automatic disc and semaphore sig- 
nals and 1,660 interlocking levers located 
in eighty towers operating signals and 
switches. 

Each division of the road has a signal 
inspector whose duties are to oversee 
maintenance of all the signals on his 
division and to have them kept in proper 
working order. This man has as assist- 
ants automatic and mechanical repair- 
men, battery-men, helpers, etc. He re- 
ports to the division engineer and to the 
signal engineer. The signal engineer is 
the head of the signal system. All mat- 
ters pertaining to either the maintenance 
or installation of signals must pass 
through his office, and receive his ap- 
proval. In this way all the appliances 
used, the*’manner of their installation, 
and, in fact, everv detail, are made stand- 


ard throughout the road. 


TELEPHONE. AT AUTOMOBILE RACES. 


MOTOR-CARS QUICK, BUT TELEPHONE IS 


QUICKER. 
To those interested in the practical side, 


the managing of the big automobile race 
recently held on Long Island, the ex- 


newspaper correspondents and the general 

public might at any time communicate 

with the city or with other outside points. 
TIMING AND CHECKING CIRCUITS. 

To keep in touch with what was going 
on around the course, twelve telephone 
lines, connecting stations located at each 
of the twelve turns with telephones 
located at the official stand, and five tim- 
ing circuits, connecting telephones in the 
official stand with telephones connected at 
the five, ten, fifteen, twenty and twenty- 
five-mile points respectively, were in- 
stalled. 

The telephones located at the turns 
and timing stations along the course were 
nickel desk sets, equipped with head and 
hand receiver, magneto and dry batteries 
enclosed within regular wooden cable 
terminal boxes attached to poles at the 
designated points. The telephones at the 
official-stand end of these lines were nickel 
desk sets, with head and hand receiver, 
magneto and batteries, placed along a 
shelf on the second floor of the stand. 
When bulletins were received a force of 
clerks indicated the drivers’ places on a 
great map over the stand. 

In order to make up the lines connect- 
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ing the telephones in the pole boxes with 
the telephones in the stands, four miles 
of twenty-five-pair lead cable were placed 
temporarily on poles from the official stand 
to a point at Albertson, where suburban 
toll trunks, additional cable facilities 
to Roslyn, connecting with existing wires 
on poles toward Great Neck, were avail- 
able, and could be used to complete the 
circuit. 
NEWSPAPER AND PRIVATE LINES. 

The Associated Press and several of 

the newspapers installed private lines from’ 


their offices to the official stand. Several 


other special circuits also were installed, 
including one to the private car of Presi- 
dent Peters, of the Long Island Railroad, 
located at a siding just north of the 
Jericho Turnpike, at Mineola, and several 
circuits to the headquarters of the various 
automobile companies located near the 
course. A telephone line was also es- 
tablished between the official stand and the 
band stand for the purpose of directing 
the bandmaster. 

To accommodate the general public, and 
such newspaper correspondents as had not 
contracted for private lines, a two-position 
switchboard was installed in a portion of 
the official stand with trunk-line connec- 
tions to the Long Island toll-board, the 
Roslyn central office, the Garden City cen- 
tral office, and tie lines to the switchboard 
at the Garden City Hotel. From this 
switchboard extensions were run to the 
public telephone room at the official stand, 
the grand stand, and various important 
points nearby. 

The total circuit mileage of the timing 
and checking system was seventy-eight 
miles; the total mileage of the newspaper 
system, 215 miles; the pay-station system, 
155 miles, making a total mileage of 448 
miles. Of this total mileage 292 miles 
of existing circuit was used, and 156 miles 
was placed temporarily. The entire sys- 
tem was efficiently operated, an ample 
force of uniformed operators, attendants, 
messengers and supervisors being pro- 
vided. A special pay-station department 
inspector was also on hand to look after 
any irregularities that might arise. 

In spite of this ample equipment there 
were occasional periods when the demand 
for service taxed the installation to its 
fullest capacity. There was, however, no 
delay. The service was efficient and satis- 
factory in all respects. 

This telephone service was installed and 
maintained by the New York & New Jer- 
sey Telephone Company. 


Se 
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Iiuminating Engineering Society. 


HE first fall meeting of the Illumi- 
| nating Engineering Society was 
held at the Edison Auditorium, 

New York city, Friday evening, Octo- 
ber 12, with President Louis B. Marks 
in the chair. At this meeting, follow- 
ing the resolution adopted at the meet- 
ing of the council, the New York mem- 
bers were organized as a New York 
section of the society. This action has 
been taken in order that the work of 


weight. The general policy of the society 
will be governed by the council, but the 
management of each local section will be 
left largely to its: officers. The following 
temporary officers were elected for the 
New York section: Alfred Forstall, con- 
sulting gas engineer, chairman ; Frank A. 
Pattison, consulting electrical enginecr, 
first vice-chairman; Dr. F. Schniewind, 
consulting chemical engineer, second vice- 
chairman; Preston S. Millar, expert with 
the Electrical Testing Laboratories, secre- 
tary. 

A brief report was submitted by Secre- 
tary Elliott. It shows that the society has 
collected $1,802.50 from dues, sales of 
transactions and advertising, and has ex- 
pended $1,276.18, leaving a balance of 
$526.32. The membership is now 750. 

Two interesting papers were read and 
discussed. The first, submitted by Ernest 
C. White, illuminating engineer, Winne- 
peg, Manitoba, was entitled “Application 
of Photometric Data to Indoor Illumina- 
tion.” In the absence of the author it 
was read in abstract by Dr. Clayton H. 
Sharp. It calls attention to the somewhat 
troublesome methods in use for solving 
problems in illumination. These questions 
are generally decided by means of candle- 
power polar diagrams, curves which show 
! the intensity of the light emitted in all 
| directions. What the illuminating engi- 
neer wishes to know, however, is not the 
intensity of light emitted by a certain 
| source, but what amount of illumination 
a certain source will give at a certain dis- 
tance and in a certain direction. In order 
to obtain curves showing this feature, 
what are called uniform illumination 
curves are plotted—that is to say, a polar 
diagram showing the distance away in all 
directions from the source of light at 
which an equal illumination is obtained. 
These diagrams may be plotted for dif- 
ferent types of lamps or lamps fitted with 
different types of reflectors, one diagram 
of each kind being sufficient for lamps of 
all candle-powers. By means of a number 


all the sections may be given the same — 


of scales laid off at the side of the diagram 
and the concentric circles drawn on the 
diagram, it is easy to interpolate. what 
distance away from the source of light 
a given illumination in candle-feet will be 
obtained in any direction. With a dia- 
gram of this kind for a given combination 
of lamp and reflector it is a simple matter 
to figure out from any assumed grouping 
of lamps the illumination in candle-feet 
which will be obtained at any point. 


three-fourths foot-candle at si 

distance ; two foot-candles a ae = 
tance ; one-eighth foot-candle at forty rae 
distance, etc. In order to calculate illumi 
nation at an angle of forty-five de a 
from the vertical, the radius of sig 
tion 1s swung around to a line parallel to 
the scales, the reading then being 0.5 foot- 
candle at nine feet distance, ete., if the 
rays are incident to the plane to be illumi- 
nated. If the plane in this case were 
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Fic. 1.—PoLAR DIAGRAM OF UNIFORM ILLUMINATION FROM AN INCANDESCENT LaMP. 


Fig. 1 represents the uniform illumination 
from a thirty-two-candle-power incandes- 
cent lamp with a pagoda reflector. 

Each of the various scales is labeled 
in foot-candles, t. e., each scale applies cor- 
rectly to the curve for the intensity of 
illumination marked above it. Thus the 
illumination directly below the lamp will 
be one foot-candle at fourteen feet dis- 
tance (i. e., seven divisions on the one 
foot-candle scale equals fourteen feet, the 
curve being plotted to one-half scale) ; 
four foot-candles at seven feet distance ; 


horizontal, the horizontal and vertical 
rulings (provided on the coordinate paper 
to facilitate reference to the scales) easily 
permit of swinging a radius proportionate 
to 0.5 foot-candles illumination through 
the angle of incidence and thus reading 
with close approximation. the actual 
illumination, which would be about 0.35 
foot-candle at nine feet distance. Atten- 
tion was called to several advantages that 
were thought to result from the use of 
these curves. The shape of the curve rep- 
resents the effect produced, which is not 
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the case with the ordinary polar distribu- 
tion curve. The area of the curve is not 
so largely affected by the character of dis- 
tribution as in the polar distribution 
curve. The curves of uniform illumi- 
nation afford instant reference to the best 
location for lights—that is, the proportion 
of distance from ceilings and floors, the 
best angles for bracket lights, etc. The 
paper then showed the application of this 
method to fixture design, and pointed out 
that it is not extravagant to expend a 
good deal of careful calculation and 
thought on the design of a fixture when it 
costs from .$200 to $300. 

The second paper was read by J. E. 
Woodwell, illuminating engineer for the 
Federal government, the title being “Data 
on Indoor Illumination.” Mr. Woodwell 
emphasized the fact that the intensity of 
illumination should be varied according to 
the character of the work to be done, but 
that there are no fixed limits in any case, 
since the eve accommodates itself to con- 
siderable variation. He directed attention 
to the present demand for a simple, prac- 
tical “illuminometer” which shall be 
portable, accurate and low-priced. There 
is need for a large amount of data showing 
the results of different methods of light- 
ing, for since there is no simple connec- 
tion between the physiological effect and 
the amount of light given out, we must 
depend upon the results of successful 
plans to guide us in this work. It has 
been found that in the postal service, for 
example, for reading addresses of mail 
in an endless variety of forms, pencil, 
pen and print, on backgrounds of various 
color, a local illumination of from two to 
four foot-candles has been necessary. Two 
foot-candles is gencrally sufficient for desk 
illumination, though if much detail is 
involved, three and even four foot-candles 
is not excessive. For corridors, public 
places and assembly rooms the figures 
range from one-half to one and one-half 
foot-candles, while in stores where dark 
goods are displayed and a brilliant dis- 
play is desired, five to ten foot-candles 
is not uncommon. The latter amount of 
illumination is also required for tracing, 
drawing and engraving. These intensities 
relate to the working plane, and, in addi- 
tion, consideration must be given to the 
walls and ceiling and whatever objects in 
the space are to be illuminated. The fig- 
ures determined upon for this purpose will 
depend principally upon the color and re- 
flection value of such surfaces. The de- 
ceptive character of the candle-power dis- 
tribution curves as usually plotted was 
pointed out, and it is shown that the effect 
produced by reflectors is not always made 
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clear. For instance, a reflector may be 
used which will take only a small part of 
the light thrown out in a horizontal di- 
rection, yet will give a very intense illumi- 
nation in a vertical direction. For study- 
ing illumination problems the Rousseau 
diagram is often more valuable than the 
candle-power diagram, since it shows the 
total amount of light given out by the 
illuminant. The author gave the usual 
method of solving illumination problems, 
and then passed to a consideration of 
By means of lantern slides 
the results accomplished in a large number 
of public buildings where various methods 
of lighting are in use were shown, such as 
classrooms, post-office departments, court- 


rooms, reading rooms and other interiors. 
In some cases the method illustrated has - 


been found highly successful. The use of 
Cooper Hewitt lights in the New York 
post-office has given excellent results. For 
sorting mail a lamp with a reflector con- 
centrating the light downward on the desk 
and pigeon-holes is good, but should be 
supplemented by general illumination in 
the room. Good results are being accom- 
plished by means of the Welsbach lights. 
Several examples of lighting large in- 
teriors, such as courtrooms, were illus- 
trated, and the systems described some- 
what in detail, the method of wiring being 
explained. Some cases in which the il- 
lumination was bad were also shown, the 
troubles being pointed out and possible 
remedies suggested. 

The discussion was opened by E. L. 
Elliott, who said that the method pro- 
posed by Mr. White for solving illumina- 
tion problems was of very great value and 
represented the first important step in ad- 
vance since that made by Rousseau. He 
thought, however, that the diagram might 
be simplified a little bit, stating that it is 
very easily plotted from the ordinary 
candle-power curve. Mr. Woodwell’s 
paper was also of very great value, since 
it gives the results of a large amount of 
actual work; it is just such results as are 
being sought by illuminating engineers. 

Dr. A. H. Elliott expressed his appre- 
ciation of the two papers presented, and 
said that he was struck by the amount of 
attention which electrical engineers have 
been giving to problems in illumination. 
Gas engineers have been devoting their 
attention to securing a large amount of 
light per cubic foot of gas, and to devis- 
ing gas lamps of great intensity. The gas 
engineers should realize that the direction 
in which the light is given out is as im- 
portant as the amount. . Attention was 
called to the high efficiency of plaster of 
Paris as a reflector, about eighty per cent 
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of the incident light being reflected. This, 
he thought, might be employed as a means 
of diffusion, instead of glass shades. 

W. H. Gardiner asked why the general 
public to-day believes that the gas fur- 
nished is poorer than that of ten or twenty 
years ago. He himself has been led to the 
conclusion that the introduction of lamps 
of higher intrinsic brilliancy in public 
buildings has led to this dissatisfaction, 
because of the contrast thus created. Gas 
engineers know that the gas furnished to- 
day is better than that of ten years ago, 
but a gas user, in going into his home 
from a brilliantly. lighted building, is 
struck with a feeling of gloominess and 
attempts to overcome this by lighting 
three or four burners. 

R. M. Searle thought that the position 
of the gas burners might have something 
to do with the trouble. Formerly side 
lights placed four feet from the floor were 
much used. To-day they are placed seven 
fect from the floor even where dependence 
is not put entirely upon a central chande- 
lier. 

H. H. Seabrook pointed out that the in- 
tensity of illumination does not determine 
the visibility. As shown by Helmholtz 
thirty years ago, a brilliant illumination, 
particularly one rich in actinic rays, 
causes a great contraction of the retina 
and may result in poorer definition. 

Dr. C. H. Sharp said that the standard 
of illumination has been steadily in- 
creased, and this is the reason for the 
dissatisfaction. Buildings lighted by 
methods satisfactory twenty years ago 
now, by contrast, seem dismal. Attention 
was called to the fact that the introduction 
of more efficient gas lamps such as the 
Welsbach had not decreased the sale of 


gas, but had, in fact, increased it. The 
public, instead of reducing its consump- 
tion of gas, is buying more light. He 
thought that the same result would be 
found from the introduction of the more 
efficient types of electric lamp. 

Mr. Gardiner agreed with Dr. Sharp, 
and called attention to a recent discussion 
of the matter in which it was held 
that the sixteen-candle-power incandescent 
lamp is now out of date. 

President Marks took issue on this point, 
saving that although, no doubt, the pres- 
ent dissatisfaction is due to a toning up 
of our standards of illumination, that we 
have gone very much too far. He asked 
whether any one had data regarding the 
intensity of illumination given by a 
ground-glass window on a bright day. 
This he held to be ideal, and, from meas- 
urements of his own, thought that it 
might be as low as one-fiftieth of a foot- 
candle. This is what we should aim for. 
At the present time we use too great bril- 
liancy. 

The meeting was then adjourned. 
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A Study of Starting Hoisting Appa- 
r ratus when Operated by Con- 
tinuous-Current Motors. 


The usual method employed in deter- 
mining the resistance of the successive 
steps in-a starting rheostat when used for 
hoisting motors is well known, and this 
may be carried out either analytically or 
graphically. It is usual in such cases to 
decide upon a limiting current value 
which bears a certain relation to the full- 


load current. When this is done the total ~ 


starting resistance, including that of the 
armature, is given by dividing the applied 
electromotive force by the maximum al- 
lowable current. Each successive step in 
the rheostat then bears to the preceding 
one the ratio of the starting to the normal 
current. The same method may be em- 
ployed when it is desired to maintain a 
constant acceleration during the start. 
This system does not, however, take into 
consideration the effect of the self-induc- 
tion of the armature and of the rheostat, 
and this phase of the problem is taken up 
here by G. Hacault. The author con- 
siders first the mechanics of the problem 
of starting a motor when lifting a given 
load. From this he deduces an equation 
involving this load and the constants of 
the apparatus, which shows that the in- 
ductance of the starting circuit has a con- 
siderable effect upon the performance of 
the motor. The equation is solved to 
determine the limiting values, and curves 
are plotted to enable it to be made use of 
graphically. The experiments verify the 
analytical consideration, showing that the 
inductance of the circuit makes it allow- 
able to reduce considerably the starting 
resistance, and it was found that, in some 
cases, it would seem desirable to wind 
this resistance on an iron core, so as to 
increase its inductance.—Translated and 
abstracted from I’ Éclairage Électrique 
(Paris), September 22. 
< 
Wireless Telegraphy for Railway 
Signaling. 

The idea of applying wireless teleg- 
raphy to railway use is not new, if one in- 
clude under this item the early attempts 
of Phelps, Smith, Brown and others with 
the so-called induction svstems. So far 
no actual use is being made of the new 
system of communication for controlling 
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railway trains, but Dr. E. Nesber describes 
here some interesting experiments made 
in this field near Berlin. A station was 
equipped with apparatus of the Tele- 
funken system, and a horizontal aerial 
was adopted, about 210 feet long, 190 feet 
of which was stretched between two tele- 
graph poles twelve inches below the tele- 
graph wires, the remainder of the length 
being made up of the connections to the 
sending apparatus. A car attached to a 
steam-hauled train was fitted up with the 
receiving aerial, consisting of a horizon- 
tal rectangle of wire supported on six 
short posts. The receiving apparatus 
was placed in one compartment of this 
car. Experiments were made to determine 
the distance to which signals could be sent 
with certainty, and the influence of over- 
head wires. It was found that the latter, 
when directly over the car, interfered 
somewhat with the clearness of the re- 
ceived message. The experiment is 
thought to indicate that for railway sig- 
naling purposes a system of wireless 
telegraphy such as that used in this work 
can be depended upon to transmit mes- 
sages about seven and one-half miles, and 
that with more attention to the equip- 
ments of both the fixed and moving sta- 
tions, greater distances can be covered. 
The operation of the system was found 
in no way to interfere with that of the 
ordinary telegraph lines running along 
the road.—Translated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), September 27. 
< 


Applications of Rare Metals to 
Incandescent Lighting. 

As was pointed out by Féry, carbon at 
the temperature it attains in the incan- 
descent lamp is not an efficient optical 
radiator. It is exceeded by chromium 
oxide, platinum, magnesia, zirconia, lime, 
lanthanite, thoria, and the Auer mixture 
of thoria and ceria. From Féry’s figures 
it would seem that certain of these sub- 
stances, at the temperature of 1,400, have 
an efficiency six times greater than that of 
carbon. It was this fact that led up to 
the numerous recent attempts to substi- 
tute some other material for carbon in the 
incandescent lamp. The work which has 
so far been done is reviewed here by J. 
Izart, who points out that although the 


materials mentioned give much better 
efficiencies, and may even be still further 
improved by carrying them to higher tem- 
peratures, nearly all of them are deficient 
in mechanical properties. Platinum, in 
fact, may be employed and give twice the 
efficiency of carbon, but this does not 
make a satisfactory lamp. The author 
then passes to a discussion of the more 
recent work in this direction. Titanium, 
which has been proposed, is found in great 
abundance throughout the surface of the 
globe. It is as widely distributed as car- 
bon and iron, and may be considered as 
one of the principal constituents of the 
terrestrial crust. It is found in nearly 
all crystalline rocks, bauxites and iron 
ores, and is much more abundant than 
tantalum, tungsten, or molybdenum, so 
that if it can be employed successfully 
for making a filament, such lamps should 
not be expensive. On the other hand, 
tantalum is not so widely distributed. In 
fact, it is found in small quantities asso- 
ciated with earths and sands, from which 
it is extracted with difficulty. It is ac- - 
companied very often by tungsten and the 
materials of the tin group, such as niobi- 
um yttrium, uranium and the rare earths. 
For these reasons a metallic tantalum will 
command a high price. Tungsten, while 
more abundant than tantalum and molyb- 
denum, still possesses the disadvantages 
of titanium. Its minerals are wolfram, 
an oxide of tungsten, and scheelite, cal- 
cium tungstate. Kuzel, employing fila- 
ments of tungsten, has secured specific con- 
sumptions of 0.4 watt per candle. It is 
pointed out that in the present state of the 
art, when so many different metals are 


being suggested for use in incandescent 


filaments, that the relative luminous effi- 
ciencies of the methods should be deter- 
mined, so that an intelligent idea of their 
relative values might be secured.—Trans- 
lated and abstracted from L’Industrie 
Electrique (Paris), September 25. 
< 
Electric Traction in the Simplon 
Tunnel. 

The putting into use of the electric 
railway system of the Simplon tunnel is a 
noteworthy piece of work carried out by 
Brown, Boveri & Company. This com- 
pany offered, during the summer of 1905. 
to equip the tunnel and its termini for’ 
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electrical operation and have the system 
Teady for operation the following summer. 
Due to a delay on the part of the tunnel 
company to decide finally upon the mat- 
ter, the electrical company did not re- 
ceive the contract until late last fall. For 
this reason it decided to install a three- 
phase system, simply because it could put 
such a system into service more quickly, 
and not because it believed that this sys- 
tem was better suited for the work than 
other proposed plans. It happened that 
Brown, Boveri & Company was building 
at that time two new locomotives for the 
Valtellina line, and by agreement with 
the Valtellina company transferred these 
locomotives to the Simplon company and 
secured from the former three other elec- 
tric locomotives which that company had 
in service. This supplied the five loco- 
motives necessary to keep the system in 
operation, four being required to haul the 
trains through the tunnel. Two power- 
plants were erected, one at Brigue, the 
Swiss end of the tunnel, equipped with a 
1,200-horse-power plant; and the other at 
Iselle, the Italian end where a 1,500- 
horse-power plant has been installed. 
These two plants operate in parallel on 
the line, and are sufficient for the present 
tunnel service. The pressure employed 
is 3,300 volts at sixteen cycles. The tun- 
nel is divided into five sections: from the 
station at Brigue to the northern end of 
the tunnel, the northern half of the tun- 
nel, a siding in the middle of the tunnel, 
the southern half of the tunnel, and from 
the southern end to the Iselle station. 
Section switches are provided at the two 
stations and at the middle of the tunnel, 
as well as a telephone system. At the 
northern end of the tunnel the overhead 
line is carried on steel cross-wires strained 
between poles of hard-drawn steel, which 
are placed on each side of the track. Poles 
consist of two members, and on curves are 
stiffened by a third member, forming a 
tripod. At the southern end of the tun- 
nel there is a separate set of poles for each 
track, making a very solid construction 
and enabling the work to be carried on 
on any one track without disturbing the 
others. In the tunnel the conductors are 
carried on steel cross-wires stretched be- 
tween gun metal studs cemented directly 
into the face of the tunnel. No strain 
insulators are used, as it is necessary to 
keep the overhead work in the tunnel as 
simple and as strong as possible. The 
cross-wires are insulated at each end of 
the gun metal studs by strong porcelain 
insulators, allowing the cross-wires to be 
drawn as tight as required. The cross- 
wires are about eighty-three feet apart on 
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straight portions of the line, and forty- 
two feet on curves. No trouble due to 
change in temperature is met with in the 
tunnel. A special type of insulator sup- 
ports the trolley wire, this being made of 
a porcelain body carried on an ebonite 
bolt. The complete insulator is carried on 
a gun metal fitting. These insulators are 
tested at 40,000 volts. The section of 
conductors is 0.15 square inch in the tun- 
nel, and one-half this outside. The 
double cross-section in the tunnel is ob- 
tained by using two wires, and is intended 
to prevent too great a fall of potential 
along the line, as well as to give additional 
surface of contact. The two overhead con- 
ductors are zigzagged slightly over the 
track, so as to equalize the wear on the 
trolley. The rails are bonded with a 
plastic joint, so that the ordinary fish- 
plates only are used to conduct the cur- 
rent from one rail to the other. The loco- 
motive employed, which is also discussed 
here, was described in the ELECTRICAL 
Review for July 14.—Abstracted from 
the Electrician (London), September 28. 


< 
A Large Steam-Turbine-Driven, Con- 
tinuous-Current Dynamo. 

In an article on the steam turbine de- 
partment of Richardsons, Westgarth & 
Sons, Hartlepool, England, is given an in- 
teresting description of a large direct- 
current dynamo direct-connected to a 
steam turbine. This company builds 
steam turbines under the Parsons patents, 
and is the English representative of 
Brown, Boveri & Company, of Baden, 
Switzerland. The dynamo was built by 
the latter company, and is intended for 
the Lisbon electric tramways. The ma- 
chine has an output of 1,000 kilowatts, 
and runs at a speed of 1,260 revolutions 
per minute. It is stated by the author 
that at the time he inspected it the ma- 
chine was carrving a load of 2,100 am- 
peres, corresponding to an overload of 
fifteen per cent in current, without spark- 
ing, although the voltage of the machine 
was below the normal because of an in- 
sufficient steam supply. The normal po- 
tential is 550 volts, and the allowable 
overloads are ten per cent for three hours, 
twenty per cent for one hour, and fifty 
per cent momentarily, all at the normal 
voltage. The rotating armature is of 
the slotted drum type with ample pro- 
vision for circulation. The windings are 
held in the slots by hardwood wedges, 
while the parts of the windings over- 
hanging the ends are covered and posi- 
tively held by metallic caps cast from a 
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special alloy of great tensile strength. 
The commutator is of hard-drawn cop- 
per and mica, and is strengthened by four 
steel rings shrunk on. The four-pole 
magnet system, which, in appearance, 
nearly resembles the stator of an induc- 
tion motor, consists of soft-iron core plates 
carried on a cast-iron frame and well 
ventilated. It is provided with two dis- 
tinct windings—a shunt winding and a 
compensating winding displaced from the 
former by an angle of ninety electrical 
degrees. This compensating winding en- 
ables the machine to work with brushes 
fixed at all loads from zero to fifty per 
cent overload without injurious sparking. 
At the same time, as it carries all or a 
part of the main current, it can be ad- 
justed so as to give the dynamo the char- 
acteristic of a level-compounded, over-com- 
pounded or under-compounded machine. 
The dynamo is to run in parallel with ex- 
isting slow-speed machines in the Lisbon 
tramways power-station, and was required 
to have an over-compounded characteristic. 
Instead of making use of the above-men- 
tioned feature of the compensating wind- 
ing, the builders have provided a special 
compound winding, thus making the 
brush position independent of the com- 
pounding. A direct-coupled, six-pole ex- 
citer is provided, giving thirty-eight am- 
peres at 100 volts, with the armature 
mounted on the end of the shaft. “Gal- 
vano” metallic brushes are used on the 
generator with small carbon pilot brushes 
set slightly in advance. There are twelve 
copper and six carbon brushes per pole 
for this machine. Special care was taken 
in balancing the rotating parts so as to 
eliminate all vibration. The temperature 
limit of the hottest part of the commu- 
tator or windings was specified to be 
forty-five degrees above the temperature 
of the surrounding air after a run of ten 
hours at normal full load. The insulation 
of the generator windings was tested to 
the frame with an alternating pressure of 
1,100 volts. Forced ventilation is pro- 
vided by means of vanes on the end of 
the armature spider, which draw air from 
under the bed-plate and discharge it 
through an opening in the top of the 
frame after circulating through all parts 
of the machine. The separate exciter is 
provided to avoid a tendency to racing 
which might exist if the machine were 
self-exciting with the system of compound 
windings employed. With this exciter 
the exciting voltage increases with the 
speed, checking any tendency to race when 
unloaded.—Abstracted from the Electric- 
al Review (London), September 28. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The accompanying illustration is a re- 
production of an advertising folder re- 
cently issued by the Philadelphia Elec- 
tric Company, Philadelphia, Pa. While 
the cover design, which is in black and 
red, contains no direct reference to any- 
thing electrical, the idea has force: in 
creating an inquiry as to the logic of the 
expression “mending fences.” If this 
bulletin, therefore, attract any attention 
whatever it will hold it until an analysis 
is made of the argument which adorns 
the inside. There is a good deal of food 
for thought in this argument, and it is 
understood that the folder has been the 
means of securing a number of direct re- 
plies which have resulted in closing busi- 
ness. 

A. Hugh Seabrook, the engineer and 
manager of the West Ham (England), 


THE FRONT VIEW OF THE FOLDER. 


Corporation Electricity Supply, is one of 
the most enterprising of the British cen- 
tral-station managers. In some recent 
correspondence with Mr. Seabrook he has 
taken exception to various extracts from 
American journals published in the Lon- 
don technical papers, creating an impres- 
sion that the managers of electric supply 
concerns in Great Britain—especially 
municipal propositions—are not up to 
date with regard to selling their com- 
modity. Herewith is reproduced the cover 
page of the West Ham Electrical Bulle- 
tin. In addition to considerable advertis- 
ing, the July issue of this bulletin con- 
tained an editor’s page, some very inter- 
esting information concerning the defini- 
tion of units, prices for various installa- 


tions, a complete layout for a six-room, 
eight-room and ten-room house, a list of 
local electrical wiring contractors, and 
statements concerning the progress of 
electricity supply in West Ham, as well 
as a number of other articles relating to 
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ANOTHER EFFECTIVE FOLDER. 


apparatus, notes of scientific interest, and 
a page of special interest to the tradesman. 


We have received from the Dallas 
(Tex.) Electric Light and Power Com- 
pany, through M: W. Powers, of the 
soliciting department, a handsome set of 
souvenir postal-cards depicting various 
local scenes of interest. 


In a conversation with a central station 
man connected with one of the largest 
lighting and traction interests of the 
country, the matter of courtesy on the part 
of the company’s employés was touched 
upon. This subject was brought up in com- 
menting upon Arthur Williams’ recent ad- 
dress at the Hotel Frontenac before the 
Association of Edison Illuminating Com- 
panies. It was in this direction alone, 
said Mr. Williams, that the privately 
owned corporations has an immense ad- 
vantage over the municipally operated 
plant. “But,” said the other central 
station man, “in a very great number of 
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cases you will find that somebody’s brother 
or his brother-in-law is at the head of 
these departments, and is imposing upon 
this relationship, and in his brusque treat- 
ment of consumers is building up a wall 
of dissatisfaction.” We have heard this 
before. Now, as a matter of fact, if a 
consumer’s bill for light, say in February, 
was $3.70, in March and April $3.50 each 
month, and in May $5.25, when the con- 
sumer knows, that, if anything, he has 
burned less light than hitherto, it is barely 
possible that his meter is running fast 
(and sometimes meters do run fast), and 
his complaint should be listened to 
patiently, the matter explained and as- 


surance given him that full satisfaction 
will be his. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


A Portable Lamp Guard. 


The accompanying illustration shows 
the portable lamp guard placed upon the 
market by I. P. Frink, 551 Pearl street, 
New York city. There has long been a 
demand for a portable lamp guard that 
could be used by the most careless work- 
man without injury to the lamp. 

The ribs of the guard are made of gal- 
vanized bessemer steel, and their strength 
lies in their depth rather than in the 
thickness of the ribs. This is a desirable 
point, as there is a minimum obstruction 
of the light from the protected lamp. 

The guard has had a thorough test by 
electrical and mechanical engineers of 
leading railroads, and has been widely 


PORTABLE LAMP GUARD. 


adopted. It is of great utility around 
lighting plants, car barns, pits, breweries, 
freight terminals and similar installa- 
tions. 

Owing to the tapered fitting in the 
handle through which the reenforced cord 
is drawn and knotted there is no strain 
on the terminals nor the sockets. This is 
a feature which appealed strongly to an 
engineer who recently advised a large 


order for use in a prominent cotton mill. 
— o> 


New Pole Fixtures for Arc 
Lamps. 

The use of brackets or some other type 
of pole suspension for arc lamps which 
does not necessitate the undesirable span 
wire and a second pole is becoming more 
and more popular. At times the lamp 
may be placed directly over the pole with- 
out casting bad shadows, as is the case 
when there are trees on the street; but, 


more often, the illumination will be bet- 
ter when the lamp is held a little in front 
of the pole. 

In order to meet these two conditions 
the three types of fixtures shown in the 
accompanying illustrations have been 
brought out by the Ajax Line Material 


AJAX UNIVERSAL POLE Top. 


Company, Chicago, Ill. They are desig- 
nated, respectively, as a universal pole 
top, forward pole top and front fixture. 
All of these fixtures are wired through 
the piping and are fitted with the high- 


Ajax Front Poe Top. 


voltage type Ajax arc lamp insulators. 
The company’s universal pole top is given 
an extra wide spread of the pipes, leaving 
ample room for a reflector above the 
lamp. The forward pole top also allows 
for such a reflector. 

The front fixture may be used at any 


height on the pole, so as to allow the 
cross-arms to be placed above it on tall 
poles. This type is made with either a 
two-foot or a three-foot reach, and the 
latter size is supplied with pulleys for 
lowering the lamp if desired. 

All three of the new fixtures can be 


‘9 
jal 
r 
be 
x 
the f 
IiOo. 
ta U 
\z ¢ 
7 
gi 
v 
iA gy 
a, 
<x 
5 
< oe 


Agax ForRwarpD POLE Top. 


fastened readily to either round or square 
poles, while the front fixture may be used 
on walls as well. 


, 


The Rall Joint Company. 


The enlargement of the steam rolling 
mill of the Rail Joint Company, at Troy, 
N. Y., known as the Albany Iron and 
Steel Works,. has been completed. The 
rolling mill building is 400 feet long, in- 
dependent of machine shops and other 
buildings. 

An electric crane with a range of 600 
feet carries steel billets from the yard, 
constantly feeding the furnaces, so as to 
supply two twenty-one-inch trains that 
are in operation day and night rolling rail 


joints for T and girder rail sections for 


steam and electric railways. 
The Troy mill has a capacity to roll 
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over 145 different sections of rail joints 
and an annual output of 50,000 tons. 
There are over 350 men employed in its 
operation. A railroad siding or switch 
from the New York Central & Hudson 
River Railroad runs around the property, 
bringing raw material, coal and steel bil- 
lets into the yard and removing finished 
parts. 

Special attention is being given to the 
production and perfection of girder and 
insulating rail joints of various base-sup- 
ported types. Over 25,000 miles of track 
are equipped with the company’s base- 
supported rail joints. 

While the Rail Joint Company owns 
the works at Troy, it has nine other dis- 
tributing points where its patented ma- 
chinery is in use to produce rail joints 
under contract. Deliveries are made 
from Buffalo and New York city, N. Y.; 
Newark, N. J.; Newcastle, Del.; Steelton 
and Pittsburg, Pa.; Chicago and Joliet, 
Ill., and Milwaukee, Wis. | 

The company’s general offices are at 29 
West Thirty-fourth street, New York city, 
and it also maintains fourteen branch 
selling agencies. 


mt > o_—___ 


Fires Not Caused by Elec- 
tricity in Germany. 


Electricity has often been accused of 
causing fires, but this has not been the 
experience of Herr von Moltke, who con- 
siders that the danger is infinitesimal if 
the electrical installation has been carried 
out in accordance with the recognized 
rules. The total loss through fire in 
Prussia in the years 1900, 1901, 1902 and 
1903 amounted to ninmety-seven, ninety- 
two, seventy-six and ninety million marks 
respectively, and of this only two, two, 
one, and one and one-half million marks, 
respectively, are officially ascribed to elec- 
trical causes. Even this small percentage 
would probably be reduced by careful in- 
vestigation. 

It has often been suggested that the 
overhead wires of electric tramways, etc., 
would give trouble in case of fire, and 
elaborate precautions for disconnecting 
these in case of need have been insisted 
on by the police in certain towns. An 
enquiry addressed to thirty-eight Ger- 
man towns asking whether this discon- 
nection has at any time been necessary 
has been replied to in the negative in 
every case except that of Hamburg. The 
same enquiry sheet elicited the fact that 
death or serious injury has never been 
caused to anybody at a fire in these towns 
through electrical installations, in spite 
of the fact that a number of personal in- 
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juries of various kinds occur at almost 
every important fire. 

With regard to danger of shock to fire- 
men through squirting high-tension mains, 
experiments have shown that this is a 
real danger, but at the same time ex- 
tremely little damage has resulted from 
this cause, chiefly owing to the careful in- 
struction given to the firemen. This in- 
struction often includes particulars of all 
the electrical installations in the town as 
well as notes as to the avoidance of shocks, 
and as to the first aid to be given to 
persons suffering from electric shock.— 
Journal of Electricity, Power and Gas. 


An Allis-Chalmers Hoisting 
Engine for the Chapin 
7 e. 

The Chapin mine, in the heart of the 
city of Iron Mountain, Michigan, and 
known for many years as one of the larg- 
est producers in the Lake Superior region, 
is to have added to its present equipment 
a new Allis-Chalmers duplex, single-drum 
hoisting engine of the first-motion type, 
built by the Allis-Chalmers Company, of 
Milwaukee, Wis. 

The new hoist, which was recently 
ordered, will have cylinders thirty-four 
inches by seventy-two inches and will be 
fitted with Reynolds Corliss valve gear, 
with automatic cut-off and governor and 
with Stephenson link motion. The shaft 
will carry a composite drum twelve feet 
in diameter by ten feet on the face, keyed 
to the shaft and grooved for one and 
three-eighths-inch ropes. The hoist will 
have a capacity of 26,400 pounds at a 
speed of 1,900 feet per minute when sup- 
plied with steam at a pressure of 125 
pounds. | 

The valve gear, actuated by a link 
motion of the Stephenson type, will be 
reversed by separate steam apparatus. 

The engine will be fitted with a device 
for automatically closing the throttle 
valves, when the cage reaches the desired 
position in the shaft. This device is 
driven by means of gearing from the drum 
shaft, and connected with the reversing 
gear so that the throttle valves can not 
be opened until the engine is reversed. 
In addition there will be provided a 
device which will automatically apply the 
brake when the cage reaches the desired 
point so as to prevent overwinding. 

The drum brake will be of the steel- 
band pattern, fourteen-inch face, and 
lined with wood blocks. The brake will 
be applied by a heavy weight and released 
by steam. 
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The engine will be of the horizontal 
pattern fitted with oil cataract cylinder 
and controlled by a hand lever on the oper- 
ating platform. Each cylinder will be 
fitted with a quick-opening throttle valve. 
One twelve-inch throttle valve is in the 
centre of the steam pipe below the plat- 
form and controlled from the engineer’s 
platform located between the cylinders 
and carrying throttle, auxiliary throttle, 
reverse, and brake levers. The frame used 
for this engine will conform to the stand- 
ard Allis-Chalmers heavy-duty type. 

The weight of the empty skips carried 
by this hoist, two in number, is 4,000 
pounds each, while the weight of ore in 
the skips is approximately 14,000 pounds. 
The maximum depth of the lift is 2,500 
feet. The total load, including ore, skips 
and rope, is 29,500 pounds. The un- 
balanced load, ore and rope, is 21,500 
pounds. 

This outfit constitutes the third piece 
of Allis-Chalmers equipment installed in 
this mine. The second is the Cornish 
pump built many years ago and installed 
in one of the older shafts but lately used 
to drain the new “C” Ludington shaft. 
Its capacity is 3,000 gallons per minute 
from a depth of 1,500 feet. The other 
equipment is the Allis-Reidler pump, and 
is one of the largest in use in any mine 
on the globe. It is located in the Hamil- 
ton shaft, where it handles 2,000 gallons 
per minute, which it lifts over a quarter 
of a mile to the surface. 


A New Steam Relay Plant for 
the Washington Water 
Power Company. 


W. S. Barstow & Company, of New 
York and Portland, Ore., have been re- 
tained as consulting engineers by the 
Washington (Oregon) Water Power Com- 
pany to design its new steam plant. This 
is a relay plant and is for the purpose of 
the insurance of good service, particularly 
in case of any accident to the transmission 
lines of the various water-power plants of 
the company. The present installation 
will be about 8,000 horse-power. Steam 
turbines will be used for power generation, 
and the plant will be modern in every re- 
spect. The Washington Water Power 
Company was one of the original pioneers 
in the long-distance transmission, one of 
its transmission lines extending into the 
Coeur D’Alene country, a distance of 
about 110 miles, and having a potential 
of 60,000 volts. 
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DOMESTIC AND EXPORT. 


OAXACA SPRINGS (MEXICO) FOR POWER—A despatch from 
Oaxaca, Mexico, states that Ing. Andres Brandenburg has obtained 
a concession from the state of Oaxaca for the use of the waters of 
the spring known as Ojo de Agua for the purpose of using it to 
generate motor power for the production of electricity to light up 
.the towns of Tehuantepec and Juchitan. 


JOHN R. WALSH ROADS FILE TRUST DEED FOR $11,000,000 
—The Chicago Southern and the Southern Indiana Railway com- 
panies, two of the lines owned by John R. Walsh, of Chicago, have 
filed a trust deed conveying to the Girard Trust Company, of 
Philadelphia, all of their lines, equipment, and other properties, to 
the value of $11,000,000, as security for a loan of $5,500,000. 


INDIANA TRACTIONS TO CONSOLIDATE—A meeting of capi- 
talists from Pittsburg, Louisville, Indianapolis, Cincinnati and 
Evansville has been held in Evansville, Ind., and it has been 
decided to merge the Evansville and Eastern traction line, Evans- 
ville and Newburg, Evansville and Boonville and Evansville and 
Mount Vernon traction lines. It is stated positively that the deal 
has been consummated and that the new company will organize 
and incorporate within two weeks, with a capital stock of $3,000,000. 
One of the plans of the new company will be to extend the Evans- 
ville and Mount Vernon line to New Harmony and to build the pro- 
posed Evansville and Cannellton line and extend it to Louisville 
along the Ohio river. 


TO TAKE OVER LAKE ERIE & MIAMI CANAL TOWING 
FRANCHISE—The Lake & River Transportation Company, of 
Hamilton, Ohio, has been incorporated by the following men from 
Cleveland: W. B. Whiting, Attorney C. E. Sanders, R. F. Denison, 
C. C. Owens and A. J. Sperry. The object of the formation of the 
company is to take over the “electric mule” franchise and the rights 
to operate the Lake Erie and Miami canal by electric power, a right 
granted to George B. Cox, of Cincinnati, and others by the state 
legislature four years ago. The company headed by Cox is known 
as the Miami & Erie Transportation Company, and it ig now in the 
hands of a receiver, the court having named J. C. Schmidlapp and 
C. C. Richardson, of Cincinnati, as receivers. 


PLAN ELECTRIC PLANT FOR LANE COUNTY, ORE.—W. S. 
and Leland Spencer, capitalists of Seattle, Ore., have filed with the 
County Clerk, at Eugene, Ore., a notice of appropriation of 50,000 
miners inches under a six-inch pressure of the waters of Triangle 
Lake, in the Coast Mountains, thirty-five miles west of Eugene, and 
of a power canal and a site for a power station. The Spencer 
brothers have given out little information concerning their plans, 
but it is known that they contemplate erecting a plant at the site 
filed upon for the purpose of furnishing power and light for Eugene, 
Junction and other valley cities. An electric railway from the valley 
to the Sluslaw country is also included in their plans for the future. 
The power site filed upon is considered one of the best in the state, 
and thousands of horse-power can be generated. 


UNITED STATES TELEPHONE COMPANY TAKES OVER 
LINES OF THE FEDERAL TELEPHONE COMPANY—It is an- 
nounced that the United States Telephone Company has taken over 
the lines of the Federal Telephone Company, controlling many ex- 
changes throughout northern Ohio, and will begin operating them 
at once. The new issue of United States Telephone preferred and 
common stock has gone into effect. The preferred consists of $636,- 
800 and the common consists of $1,100,100, which has been issued 
in exchange for securities carrying the control of the Massillon 
Telephone Company, the Findlay Home Telephone Company, Citi- 
zens’ Telephone and Message Company, of Fostoria; Columbiana 
Telephone Company, Lancaster Telephone Company, Mansfield Tele- 
phone Company, Huron County Telephone Company, Stark County 
Telephone Company, Youngstown Telephone Company and the 
Zanesville Telephone Company. 


NEW INDIANA TRACTION LINE—Indiana is to have another 
traction line, the Fort Wayne & South Bend Railway Company, 
which is proposed to extend between those cities. The company is 
to have a capital stock of $2,500,000, of which $10,000 has already 
been subscribed. Articles of incorporation have been filed giving 
the following directors: J. H. Garsamer, G. A. Wulkop, Charles 
A. Shorb, E. B. Swift, Perry Randall, W. F. Diemen, Charles M. 
Niezer, Val Brown and F. P. Randall. The proposed line will ex- 
tend through the counties of Allen, Whitley, Noble, Kosciusko, 
Elkhart and St. Joseph, touching the following towns: Fort Wayne, 
Churubusco, Merrian, Wawasee, Syracuse, Mishawaka, South Bend 
and a number of smaller towns. The new company has asked for 
a right to construct its lines and to equip power plants in as many 
of the towns along the route as may be necessary. 


BIG BEND WATER POWER COMPANY—The Big Bend Water 
Power Company, which controls twenty-eight miles of water rights 
below Spokane, has been reorganized with a capitalization of $2,000,- 
000, and will build an electric line from Spokane to Coeur d’Alene, 
Ida., thence into the Coeur d’Alene district, connecting all the 
mining camps, the entire mileage being 154. The new officers are: 
B. F. O'Neill, Wallace, Ida., president of the State Bank of Com- 
merce and president of the Idaho Northern Railway Company, 
president; J. W. Douglas, New York, vice-president; E. P. Spalding, 
vice-president and general manager of the Idaho Northern Railway 
Company, general manager; A. M. Philips, secretary and treasurer; 
Mr. Philips and J. H. Tilsloy, of Spokane, are also directors. Thirty 
thousand horse-power can be developed at the company’s plant, for 
the equipment of which orders will be placed early in November. 


NEW PUBLICATIONS. 


SUBMARINE SIGNALS—The Submarine Signal Company, ' 88 
Broad street, Boston, Mass., has published a pamphlet entitled 
‘Submarine Signals,” which includes the results of tests made by 
the United States Lighthouse Board during June and July, 1906, 
of the system of submarine signaling controlled by the company. 
This report is a very interesting commentary on the remarkable 
strides which have been made in the methods of communicating tu 
vessels by means of submarine signals. 


“THE SOUTH’S AMAZING PROGRESS” AND “ELECTRICITY: 
THE POWER BEHIND THE SOUTH’—Two important articles 
dealing with recent progress in the South have been reprinted in 
pamphlet form by the Southern Power Company, Charlotte, N. C. 
The first is by Richard H. Edmonds, editor of the Manufacturers’ 
Record, Baltimore. It takes up somewhat in detail the progress 
in all industries which has been made there. The other is a reprint 
of an address delivered by W. S. Lee, Jr., chief engineer of the South- 
ern Power Company, at the recent meeting of the American Cotton 
Manufacturers’ Association, the theme being “Electricity: The Power 
Behind the South.” 


BULLETIN No. 18, ASSOCIATION OF LICENSED AUTOMO- 
BILE MANUFACTURERS—The Association of Licensed Automo- 
bile Manufacturers, in bulletin No. 18, gives details and specifica- 
tions for standard hexagon head screws, castle and plain nuts. 
This standard is to be known as the “Association of Licensed 
Automobile Manufacturers’ standard for hexagon head screws, 
castle and plain nuts.” During recent years manufacturers of fine 
machinery have found from experience that for a large portion of 
their work the United States standards for pitch of threads have 
been too coarse and the dimensions of heads and nuts too large. 
In order to secure satisfactory construction, special fine-pitch screw 
threads and smaller nuts have had to be made. The number and 
variety of these special threads and nuts have finally become such 
that great confusion, inconvenience and expense have been caused. 
To overcome this condition the association has adopted the new 
screw standard which is set forth in bulletin No. 18. 
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TELEPHONE AND TELEGRAPH. 


PLYMOUTH, N. H.—The Baker River Telephone Company has 
about completed work on its system, and is installing new instru- 
ments in town. 


BENTON, MICH.—The Michigan State Telephone Company asks 
to put in an underground system to cost $40,000. 
months to complete the work. 


ORANGE, CAL.—The Home Telephone and Telegraph Company 
has been engaged in extending its lines all over the county. In 
Orange a large force of men has been at work putting up poles and 
stretching wires, and the same work is going on at Anaheim, Tus- 
tin, Fullerton, Olive, Buena Park and other towns. 


CINCINNATI, OHIO—The directors of the Cincinnati & Subur- 
ban Bell Telephone Company have authorized the issue of treas- 
ury stock to the amount of $325,000, the money realized to be voted 
to paying for a number of improvements and extensions. The 
stock will be allotted pro rata to present stockholders at par. 


BOSTON, MASS.—President E. B. Field, of the Colorado Tele- 
phone Company, says that the increase in subscribers’ stations in 
the territory covered by his company—Colorado and New Mexico— 
for the present fiscal year, to end December 31, will be close to 
10,000, equal to a gain of nearly twenty-five per cent, and giving 
the company a total of 55,000 stations. 


NEW YORK, N. Y.—A bulletin issued by the telephone com- 
panies operating in New York city, showing a gain of 7,584 tele 
phones for September, has been issued. This brings the total num- 


ber of telephones in service and under contract up to 276,000, and 


is approximately one telephone to every fourteen persons. If the 
present ratio of growth keeps up, there will be 600,000 telephones 
in New York city in 1910. 


BRUNSWICK, GA.—Work on the new $8,500 building for the 
Southern Bell Telephone and Telegraph Company will start Novem- 
ber 1. The second floor will be used for the exchange with offices 
on the first floor. Work on the underground conduit system will 
start shortly after the building is under way. All telephone wires 
in the business section of the city will be put under ground. New 
wires will be put in and every part of the old exchange taken 
away, so that when completed the exchange will be new through- 
out. It will represent a $100,000 investment. 


SCOTTSBORO, ALA.—The local telephone exchange and its lines, 
which have been operated as an independent system, have been 
sold by W. L. Moody to local citizens, who propose to incorporate 
the company with a capital of $25,000 and greatly improve and extend 
the system. The new owners contemplate putting in a copper circuit 
from Decatur to Chattanooga in the near future, also the installa- 
tion of exchanges at Stevenson and Bridgeport. The system has 
been a paying one. The new officers are: Dr. J. O. Lipscomb, presi- 
dent; J. W. Gay, secretary; L. W. Rorex, treasurer; D. E. Barclal, 
manager, and the Hon. John F. Proctor, attorney. 


OMAHA, NEB.—The Independent Telephone Company has con- 
nected its Council Bluffs and Iowa lines with the Nebraska inde- 
pendent systems. Connection is made with the long-distance office 
of the independent companies in South Omaha, and through that 
switchboard with the Plattsmouth Telephone Company, the inde- 
pendent organization operating in the South Omaha commercial 
field. This arrangement will connect up about 100,000 independ- 
ent telephones in Iowa and Nebraska. The towers carrying the 
1,800 feet of aerial line across the river are substantial affairs, of 
steel construction, 120 feet high. Workmen have been engaged on 
them all summer. The Council Bluffs independent company’s sys- 
tem now covers the western half of the state. 


CARLYLE, ILL.—The telephone system in Clinton county is 
now being operated by the Citizens’ Telephone and Telegraph Com- 
pany, a company which was recently organized by citizens of Clin- 
ton county. The new company bought the system from George 
Johnpeter, of Posey, for $11,000, and it will continue to be operated 
in connection with the Central Union long-distance lines, although 
this county will be the exclusive territory of the home company 
for local business. The system will be extended to Shattuc, Boulder, 
St. Rose, Bartelso, Jamestown and other parts of the county. 
Another company, known as the People’s Home Company, has ap- 
plied to the county board for permission to build a system into the 
county. No action will be taken on the application until the 
December meeting. 
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ELECTRIC LIGHTING. 


EATON, COL.—The Eaton Water, Light and Power Company's 
plant has been sold to W. J. Farr. 


COOPERSTOWN, N. Y.—Charles H. Scofield has been granted 
a franchise by the Cherry Valley board of trustees to install an 
electric light plant in the town. 


HOLTON, KAN.—The Holton electric light plant was destroyed 
by fire on October 2. The property was owned by a private com- 
pany, and the city was negotiating for its purchase. 


PITTSBURG, PA.—The new East End plant of the Duquesne 
Light Company has been placed in operation and is furnishing 
light to 1,000 families in the vicinity. The plant cost about $500,000. 


NIAGARA FALLS, ONTARIO—The electric light committee of 
the city council has decided to go ahead with the proposed new 
construction work and the expenditure for the necessary material 
was authorized. 


MILWAUKEE, WIS.—R. G. Hunt & Company, of Chicago, have 
been engaged by City Engineer Charles J. Poetsch as the city’s ex- 
perts to prepare plans for and supervise the construction of the 
municipal lighting plant. 


MOREHEAD, KY.—The electric light plant, which suspended 
operation several months ago, has been purchased by Hiram Brad- 
ley and James E. Braden. The franchise was first granted to 
J. E. Davidson, who was compelled through financial reverses to 
dispose of it. 


LANSING, MICH.—The Michigan Power Company, which is de- 
veloping power from Grand river, in Lansing, and which has water 
rights at Diamondale, Grand Ledge and other points on the river, 
is making extensive improvement under the direction of its new 
superintendent, Thomas M. Keeley. 


CATASAUQUA, PA.—The plant of the Lehigh-Northampton Gas 
and Electric Company, at Catasauqua, has been sold to Thomas F. 
Diefenderfer, attorney -for a majority of the bondholders, for $100,- 
500, as the result of a suit in equity brought by the People’s Bank, 
of Wilkesbarre, trustee for the bondholders, which will reorganize 
the concern. 


SUPERIOR, WIS.—The work on the Great Northern Power 
Company’s plant is now so far along toward completion that the 
date for the turning on of the first 10,000 horse-power has been 
set as December 1. All of the electrical apparatus is on the grounds 
or has been shipped. The work of erecting the cables is progress- 
ing rapidly. After the turning on of the first 10,000 horse-power 
a month each is figured for the two additional installations of 
10,000 horse-power. 


NEWARK, N. J.—Without a dissenting vote the plans and speci- 
fications of Engineer James M. Seymour, Jr., of Newark, for the 
proposed municipal lighting plant to be operated by the city of 
Orange in conjunction with its water and sewerage pumps have 
been approved by the Orange common council, with the forms for 
contractors, and a resolution passed providing for advertising for 
bids for the work, contractors’ estimates to be before the council 
and opened Monday night, October 29. 


ALEXANDRIA, VA.—A decree has been entered in the United 
States District Court at Baltimore confirming the sale of the prop- 
erty of the Osage Manufacturing Company to the Alexandria Elec- 
tric Light Company, and the deeds to the property ordered trans- 
ferred to the new owners. The price paid was $19,500. The 
property has been in litigation for several years past, and although 
it was purchased by the electric company a few weeks ago, the 
work of installing the plant had to be postponed until the sale was 
confirmed by the courts. Edward E. Mandeville, of Philadelphia, 
to whom the franchise for supplying Alexandria with electricity 
was awarded by the city council and who organized the Alexandria 
Electric Company, has inspected the Osage property and has ex- 
pressed himself as being pleased with it. There are several build- 
ings located on the property which will be remodeled and used 
for the electric plant. The work of remodeling the buildings and 
installing the machinery will be commenced in the near future, 
and it is thought that the plant will be in operation by the end of 
the present year. 


October 20, 1906 


ELECTRIC RAILWAYS. 


REDLANDS, CAL.—N. Buckmaster has applied for an electric 
railway franchise. Incorporated in the request is a clause providing 
for freight business. 


GREENVILLE, TEX.—At a special meeting of the city council 
a franchise was granted to J. Mercer Carter, of Dallas, to build a 
Street railway into the city. 


OROVILLE, CAL.—The survey of a street railway system for 
Oroville has been completed by the Northern Electric Company and 
the chief engineer states that work will begin shortly. 


RICHMOND, IND.—Ground has been broken for the excavation 
for the new power-house for the Indianapolis, New Castle & Toledo 
Traction Company, which will build a branch line to this city, at 
New Castle. 


ST. LOUIS, MO.—Frank R. Tobin, a St. Louis capitalist, has 
been granted a franchise to build an interurban car line from El 
Paso to Ysleta, a distance of ten miles. He has also secured @ 
concession from the El Paso electric line. 


BOSTON, MASS.—The Washington avenue division car house of 
the Boston & Northern Street Railroad‘ Company on Washington 
avenue, Chelsea, has been destroyed by fire. The house was filled 
with rolling stock and the total damage will reach $300,000, covered 
by insurance. 


l WALLA WALLA, WASH.—The Walla Walla Valley Traction 

Company, now building city and interurban electric lines here, an- 
nounces that separate car service will be maintained to College 
Place, exclusive of the through line. The road is nearly completed 
to College Place. 


PIERRE, S. D.—At a meeting in Onida, Sully county, to con- 
sider the question of assistance to an electric road across that county, 
township committees were appointed for every township. to solicit 
for subscriptions to stock, the residents of that county being asked 
to take stock to the amount of $100,000. 


CORINTH, MISS.—The Corinth & Shiloh Electric Railway Com- 
pany has been financed and the bonds successfully floated by 
W. W. Wiliams & Company. Nashville, Tenn. The road is standard 
gauge and will carry freight and passengers, thus making cheap 
freight rates between St. Louis, Mo., and Corinth. 


ROCK ISLAND, ILL.—The Moline, Rock Island & Eastern Trac- 
tion Company held a business meeting in Rock Island and elected 
the following officers: president, J. F. Porter; vice-president, James 
F. Lardner; secretary, F. G. Young; treasurer, H. E. Casteel; attor- 
ney Burton F. Peek, Moline. The organization of the company ensures 
the construction of an interurban for the twin-cities in the near 
future. i : 


PARIS, KY.—At a meeting of the promoters of the proposed 
electric line from North Middletown to Lexington, it was decided to 
raise $100,000 to guarantee the building of the road. Thirty thou- 
sand dollars of this amount is to be raised in Bourbon county. The 
proposed line will be about thirty-five miles in length, extending 
from Lexington to Sharpsburg, in Bath county, passing through 
the most populous section of Bourbon county from Clintonville to 
North Middletown. 


SPOKANE, WASH.—Frank MacKean, of Chicago, announces 
that he has secured a contract to install a $2,000,000 power plant for 
the Spokane Western Power and Traction Company. It is expected 
to develop 2,000 horse-power which can be expanded to 40,000 horse- 
power. The company was incorporated in Washington. for $3,000,000 
and Mr. MacKean announces that it is an entirely independent 
concern, backed by Chicago capitalists. The route of the proposed 
railway has not yet been determined. 


RACINE, WIS.—The Milwaukee Light, Heat and Traction Com- 
pany will not build its interurban line from Milwaukee to Lake 
Geneva through the city of Burlington, Racine county, unless the 
city grants a fifty-year franchise. The residents of the city are 
willing to give a twenty-five-year franchise, but protest against a 
longer term. John I. Beggs, of the Milwaukee company, bas in- 
formed the city officials of Burlington that the road will be built 
near the outskirts of the city, unless a fifty-vear franchise is granted. 


DAVENPORT, IOWA.—The American Express company and the 
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Iowa & Illinois Interurban have closed a deal whereby the 
Interurban will handle all the express company’s business out 


of the tri-cities, transferring it to the Northwestern at Clinton. The 
contract is for five years and is the first express company contract 
made with an electric road in the country, so far as is known. This 
contract includes only the business to and from the tri-cities, the 
interurban continuing to handle the business of the intermediate 
towns. 


NEGAUNEE, MICH.—On October 23 the properties of the Mar- 
quette County Gas Light and Traction Company, which for some 
time has been operated by a receiver, will be sold at public 
sale by order of the United States court. The company controls 
the trolley lines running between Negaunee and Ishpeming 
and operates gas and electric lighting plants. Its debts 
amount to about $300,000, including outstanding bonds, and it is 
expected that, even at a forced sale, the properties will realize more 
than enough to pay all indebtedness. It is said, however, that should 
the bids prove unsatisfactory, it is the purpose of Granger Farwell, 
of Chicago, holder of the bonds, to take over the plants himself, 
improve them extensively and put them upon a dividend-paying 
basis. 


SPOKANE, WASH.—The Lewiston & Southeastern has under 
construction 115 miles of electric railway to connect Lewiston, 
Grangeville, Nez Perce and smaller towns in central Idaho and east- 
ern Washington. The Spokane @ Inland will connect Spokane, Waver- 
lv, Rosalia, Thornton, Colfax and Palouse early in October. This 
system covers 106 miles. A branch line from Spokane to Lake Pend 
d’Oreille, fifty-six miles, is expected to be in operation within a year. 
A company organized as the Spokane & Big Bend Electric Railway 
Company, of Spokane, W. H. Plummer, president, to build a road 
from Spokane to Davenport, 120 miles, has purchased ninety miles 
of right of way. Surveys have been completed. and the president 
announces that the road will ke completed and in operation before 
June, 1907. 


BALTIMORE, MD.—The Kent Traction Company, of Kent county 
at Chestertown, has been incorporated, a charter obtained and the 
enterprise successfully launched by Alva A. Lamkin, of this 
city. In speaking of the project, Mr. Lamkin said: “The undertak- 
ing as planned by the newly organized company will connect Ches- 
tertown, Tolchester, Rock Hall, Sandy Bottom, Georgetown and 
Fairlee, all in Kent county, by trolley. The money to be spent in 
building these lines will approximate $300,000, and the financial 
end is in such shape that work will be begun in about thirty days. 
The contract has been awarded to D. E. Baxter & Company, of New 
York, for the construction of the line between Tolchester and 
Chestertown, touching Fairlee and Georgetown. This portion of 
the line will cost about $200,000, and it is expected to have it in 
operation before Christmas. This line when completed will afford 
quick transportation between the Eastern Shore peninsula and 
Baltimore and will afford the farmers and truckers of Kent county 
a market for their perishable products the same day they are 
shipped. This line is expected to divert much of this traffic from 
Philadelphia to Baltimore. As it is a cross-country line, the mileage 
will be short, as will the time in making the run. Suitable freight 
cars will be operated by the company. The officers of the company 
are: Fred G. Usilton, president; Jefferson D. Bacchus, vice-president 
and treasurer, and Alva A. Lamkin, secretary and general manager. 
The directors will be made up of men from Kent and Queen Anne's 
counties and from Baltimore.” It is proposed to issue five per cent 
mortgage bonds of $1,000 each. This issue will be for $200,000, and 
a part of it has already been placed. 


EDUCATIONAL NOTE. 


THE SILLIMAN LECTURES AT YALE UNIVERSITY—The 
Silliman lectures at Yale University will be delivered this year by 
Professor Walther Nernst, of the University of Berlin. There will 
be twelve lectures, delivered daily, the date for the first being Oc- 
tober 22. The subject is a general consideration of the subject of 
thermodynamics and chemistry. The Silliman memorial lectures 
on subjects connected with the natural and moral world were estab- 
lished by the will of Augustus Ely Silliman. of Brooklyn, N. Y. 
The previous lecturers have been Professor J. .J. Thomson, Professor 
Sherrington and Professor E. Rutherford. 
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PERSONAL MENTION. 


MR. CARL E. CRAIG, who for the past year has been chief 
operator at the Nashua, N. H., exchange of the New England Tele- 
phone and Telegraph Company, has been appointed manager of the 
company’s Laconia exchange. 


MR. LOUIS H. FRICK, of Denver, Col., has been appointed gen- 
eral manager of the Cheyenne Light, Fuel and Power Company, 
which is owned by the Northern Colorado Power Company. Mr. 
Frick succeeds Mr. N. D. Miner, resigned. 


MR. FRANK U. BLISS has resigned as general superintendent 
of the American Falls Power and Light Company, of Pocatello, 
Ida., and will probably move to Seattle, Wash., where he will under- 
take engineering work in the Puget Sound country. 


MR. A. M. BARRON has resigned his position as manager of 
the Consolidated Light Company, of Joplin, Mo., and will move to 
Carterville, where he has purchased the Carterville Hotel. Mr. 
C. W. Huff, of Kansas City, will take Mr. Barron’s place at Joplin. 


MR. NORMAN MINER has become connected with the Bates 
Advertising Company, New York city, and will represent it in its 
central station advertising department. Mr. Miner has had con- 
siderable experience in this field, and is familiar with the laying 
out of advertising plans. 


MR. EDWIN M. HAMLIN, Boston, Mass., announces his retire- 
ment from the Lord Electric Company. This company is about to 
move its manufacturing plant and headquarters to New York city, 
and Mr. Hamlin is unable to make this change because of other 
interests which are involved in New England. 


MR. STANLEY GAINES has been appointed superintendent of 
the Wilson Electric Company, Huntingdon, Pa. The company fur- 
nishes light for the following towns: Huntingdon, Petersburg and 
Alexandria, Huntingdon county. Mr. Gaines resigns as superin- 
tendent of the Citizens’ Electric Illuminating Company, of Wilkes- 
barre, Pa. 


MR. C. F. BAKER has been engaged by Mr. L. B. Stillwell as 
superintendent of motive power and construction in connection with 
the engineering and operating contract which Mr. Stillwell has re- 
cently executed with the United Railways and Electric Company, 
of Baltimore. Mr. Baker is well known to the engineering fra- 
ternity and to the street railway world. For many years he was 
with the West End Street Railway Company, of Boston, and with 
the Boston Elevated Railway Company in charge of construction 
and operation of power plants and rolling stock. He is a past- 
president of the American Street Railway Mechanical and Elec- 
trical Association, and also of the New England Steam Railroad 
Club, and is an active member of the New England Street Railway 
Club. 


MR. JAMES H. BARRY, superintendent of the central division 
of the New England Telephone and Telegraph Company, with head- 
quarters at Lowell, Mass., has been promoted to the post of divi- 
sion superintendent, with headquarters at Boston. The head- 
quarters of the central division has been moved from Lowell to 
Boston,.the work of this division having been apportioned among 
five division superintendents, who will report to Mr. Barry at Bos- 
ton. Mr. Barry entered the service of the company twenty years 
ago. In 1896 he was appointed superintendent of the northern 
division, in charge of the state of Vermont. A year later he was 
transferred to the western division, with headquarters at Spring- 
field, and in 1898 he went to Lowell as superintendent of the cen- 
tral division. 

OBITUARY NOTE. 


MR. JOHN E. POWELL, president of the Pittsburg (Pa.) Light 
and Manufacturing Company, and treasurer of the National Cable 
and Wire Company, Pittsburg, Pa., died at West Middlesex, Mercer 
county, Pa., on October 6. Mr. Powell was forty years of age, and 
was elected a member of the Pennsylvania state legislature in 1902. 


NEW MANUFACTURING COMPANY. 


SPRINGFIELD, ILL.—The Freeman-Sweet Company, of Chi- 
cago, has been incorporated to deal in electrical apparatus. The 
incorporators are: Ernest Freeman, Frank Z. Sweet and J. G. 
Spurling. The capital of the company is $25,000. 
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ELECTRICAL SECURITIES. 


There was considerable improvement in the tone of the market 
during the week. The course of prices, while irregular, was 
generally upward, and there were a number of rallies as com- 
pared with the previous week. Dealings, however, were mainly 
professional, the speculative public evincing small interest. It is 
not believed that an active campaign wil] be inaugurated for some 
little time, probably not until after the November election. One 
of the main factors in the market’s improvement has been the easing 
monetary situation. While local sentiment was adversely influenced 
by an increase of over $13,000,000 in loans shown in the bank 
statement, this was offset by the showing made by the banks of an 
increase of over $8,000,000 in cash and over $3,000,000 in surplus 
reserve. A favorable influence was also exerted by the government 
wheat crop report, which shows a new high record of 2,780,069,000 
bushels, as against a previous high record of 2,707,993,000 bushels. 
A number of railroads issued their annual reports. These indicate 
the present great prosperity of the transportation industry, showing 
large increases in both gross and net earnings in all cases. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 13. 


New York: Closing. 
Allis-Chalmerg common.................06: 17% 
Allis-Chalmers preferred................00. 45 
Brooklyn Rapid Transit................... 78% 
Consolidated Gas......... 0... ccc cw eee ee eee 142 
General Electric............... 00. c ee wees 179%, 
Interborough-Metropolitan common......... 3714 
Interborough-Metropolitan preferred........ 77 
Kings County Electric................. 000. 155 
Mackay Companies (Postal Telegraph and 

Cables) COMMON...........ccccecccees 72 
Mackay Companies (Postal Telegraph and 

Cables) preferred..................00. 70% 
Manhattan Elevated............. ccc cece ces 146 
Metropolitan Street Railway............... 106 
New York & New Jersey Telephone......... 125 
"Western Union, iyo bvdi cs wes te oes Cae es 861% 
Westinghouse Manufacturing Company..... 156 

Boston: Closing 
American Telephone and Telegraph........ 136 
Edison Electric Illuminating............... , 235 
Massachusetts Electric..............00008- 71 
New England Telephone.....:............. 130 


Western Telephone and Telegraph preferred. 85 


The annual report of the Edison Electric Illuminating Company 
of Boston for the fiscal year ended June 30 last shows an increase in 
gross and net earnings, while the surplus more than doubled during 
the twelve months. There was no change in the capital stock of the 
company in the year, and, although the natural growth was great, 
all the money necessary for construction was raised by temporary 
notes. It is expected that in the present fiscal year the stockholders 
may be called together again to authorize a petition to the Massa- 
chusetts board of gas and electric light commissioners for permis- 
sion to add to the present capital of $11,500,000. Lamps and 
motors connected on June 30 last are as follows: incandescent 
lamps 788,560, arc lamps 10,534, motors (horse-power) 30,432. Leav- 
ing out of consideration the new business acquired in the purchase 
of the property of other companies, the regular increase in the 
current year is greater than in any previous year in the history of 
the company. Since the close of the last fiscal year a new price 
list has been put into effect, which favorably affects more than 
14,000 of the customers of the company. Although this will materi- 
ally cut down the income from existing customers, it is confidently 
expected that it will be more than made up by the new business that 
will be the natural result. 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common.......... 72 
Electric Storage Battery preferred......... 72 
Philadelphia Electric..............00 cece RK 
Philadelphia Rapid Transit................ 283 
United Gas Improvement.................. 89% 

Chicago: Closing 
Chicago Teiephone...............cc ccc eeee 118 
Chicago Edison Light..................... 1401, 
Metropolitan Elevated preferred........... 6614 
National Carbon common.................. 84 
National Carbon preferred................. 118 
Union Traction common.................6. 416 
Union Traction preferred...............0.. 1614 


October 20, 1906 


NEW INCORPORATIONS. 


SPRINGFIELD, ILL.—Home Telephone Company, St. Jacobs. 
$5,000. 


SPRINGFIELD, ILL.—Green River Telephone Company, Har- 
mon. $2,000. Incorporators: Elmer Cotton, C. F. Ribordy and G. F. 
Brooks. 


WEBSTER CITY, IOWA—Martin Telephone Company. To do 
a general telephone business and to establish telegraph and elec- 
tric light lines. $200,000. 


MONTGOMERY, ALA.—Thomasville Manufacturing, 
Light and Power Company. $11,000. 
Jr., John S. Henson and others. 


Electric 
Incorporators: W. A. Scott, 


COLUMBUS, OHIO—The Muskingum River Traction Company, 
of Marietta. To construct a street railway connecting Marietta 
and Beverly. $25,000. Incorporators: C. H. Shattuck, W. W. Mills, 
A. D. Follett, C. C. Tospy and W. H. H. Jett. 


CHARLESTON, S. C.—St. Andrew Railway Company. To con- 
struct a line from Charleston through St. Andrew’s parish to Meg- 
gett, for the purpose of facilitating the movement of freight. $5,000, 
with the privilege of increasing to $1,000,000. 


INDIANAPOLIS, IND.—The Winona & Maxinkuckee Railway 
Company, of South Bend. To build an electric road between Culver, 
Warsaw and Argos. $10,000. Directors: Edwin P. Taylor, S. I. 
Perley, Alexis Coquillard, Virginius Miar and T. P. Moredock. 


FRESNO, CAL.—Merchants’ Independent Electric Company. 
$200,000. Directors: Fred Dodd, Fresno; Arthur Gore, Los An- 
geles; W. J. Eilert, Fresno; H. A. Sprague, Fresno; R. J. Wood- 
ward, Fresno; J. J. Graves, Fresno; J. B. Lankershim, Los Angeles. 


ALBANY, N. Y.—Otselic Valley Railroad Company, South Ot- 
selic. To operate an electric or gasolene railroad, twelve miles 
long, from South Otselic to Georgetown Station, Madison county. 
$220,000. Directors: B. F. Gladding, E. C. Stack and M. K. Per- 
kins, South Otselic. 


COLUMBUS, OHIO—The Ohio & Southern Traction Company, 
Columbus. To construct an electric road from the south corporation 
line of Columbus to the farm of S. B. Hartman, four and one-half 
miles south, over the Columbus and Chillicothe pike. $75,000. In- 
corporators: S. B. Hartman, F. W. Schumacher, James M. Butler, 
W. V. Baker and J. A. Hedges. 


AUSTIN, TEX.—Texas Traction Company, of Dallas. To con- 
struct or acquire an electric line of railway from Dallas to Sher- 
man and to own and operate street railways in those two cities. 
$3,000,000. Incorporators: Frank H. Proctor, Boston; Walter C. 
Clark, W. R. Brents, Grayson county; J. S. Heard, Collin county; 
R. H. Baker, Travis county; W. J. Neale, McLennon county; Fred A. 
Jones, Harris county; M. B. Templeton, Ellis county; D. A. Temple- 
ton, Oscar Goodwin, J. F. Strickland, John N. Simpson, Dallas. 


AUGUSTA, ME.—York & Oxford Railway Company. To con- 
struct a standard gauge railroad, to be operated by electricity, com- 
pressed air or animal power, from the terminus of the Atlantic 
Shore Line Railway, in the village of Springvale through the towns 
of Sanford, Shapleigh, Acton, Newfield, Limerick, Parsonfield and 
Cornish in York county; Porter and Hiram in Oxford county, and 
from Baldwin to Bridgton Junction in Cumberland county, a total 
mileage of forty miles. $160,000. Directors: Fred J. Allen, George 
W. Hanson, Sanford; J. M. Lord, Parsonsfield; Henry E. Eastman, 
Charles G. Moulton, Limerick; Ira H. Moore, A. P. Towle, Newfield. 


ALBANY, N. Y.—The Honk Falls Electric Company, Napanoch, 
Ulster county. To operate in the towns of Wawarsing, Rochester, 
Marbletown, Hurley, Ulster, Rosendale, New Paltz, Gardiner and 
Shawangunk, and the villages of Ellenville, Rosendale and New 
Paltz and the city of Kingston, Ulster county; in the towns of 
Crawford, Montgomery, Newburgh and Wallkill, and the villages 
of Montgomery, Walden and the cities of Middletown and New- 
burgh, Orange county, the towns of Thompson, Liberty, Fallsburg 
and Mamakating, and the villages of Monticello, Liberty and Wurts- 
boro, Sullivan county. $15,000. Directors: Susan C. Dickinson 
and Milton L. Dickinson, of Fitchburg, Mass., and Thomas Gray, 
of Ellenville. 
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INDUSTRIAL ITEMS. 


JOSEPH P. DEVINE, Buffalo, N. Y., has ready for distribution 
a new catalogue describing and illustrating the vacuum drying and 
impregnating apparatus manufactured under the Passburg patents. 


THE ADVANCE ELECTRIC COMPANY, St. Louis, Mo., will be 
pleased to send a leaflet describing its alternating-current motors. 
These are single-phase motors of the brush and commutator class. 


THE HOLOPHANE GLASS COMPANY, New York city, an- 
nounces that its sales have so increased that it has been necessary 
to more than double the size of the stock room and stock. An 
enlargement has also been made in the company’s demonstration 
rooms. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has ready for distribution a new catalogue describ- 
ing and giving prices of “Noark” enclosed fuse devices, National 
EHiectrical Code standard. This catalogue will be sent to any one 
interested upon request. 


THE SCHMIDT-WILCKES ELECTRIC COMPANY, 135 William 
street, New York city, has ready for distribution a new catalogue 
describing its intercommunicating and private line telephone sys- 
tem. This booklet shows an entirely new line of instruments 
devised and invented by Lambert Schmidt. 


THE LORD ELECTRIC COMPANY, Boston, Mass., announces 
the removal of its manufacturing plant and headquarters to New 
York city, where it will have improved facilities for handling its 
rapidly increasing business. The Boston office wlll be continued 
as a branch department. After November 1 the New York head- 
quarters will be at the Fuller Building. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has ready for 
distribution price list No. 7, applying to catalogue No. 12, dealing 
with electric light supplies. Particular attention is called to the 
changes in prices of entrance-switch boxes, taplets, panel cutouts for 
rotary switches and cartridge fuse cutouts. This price list will be 
sent to any one interested upon request. l 


HARVEY HUBBELL, INCORPORATED, Bridgeport, Ct., is pub- 
lishing a small catalogue devoted to the Hubbell shade-holder, 
shade and guard. A unique feature of this catalogue is an illus- 
tration showing “the one collar that fits them all.” This collar 
may be used with the regular shade-holder, shade-holder with lock- 
ing spring, half reflector, enameled steel shade, cone shade, flat 
shade, parabolic shade and lamp guard. 


I. P. FRINK, 551 Pearl street, New York city, designer and manu- 
facturer of the Frink system of reflectors, announces the equipment 
of the Essex County Court House, Newark, N. J.; the Hall of Rec- 
ords, Brooklyn, N. Y., and the Hall of Records, New York city; with 
reflectors for unusual conditions. This system has become a 
recognized solution of many difficult illuminating problems, a care- 
ful analysis of which is now engaging the attention of the most 
prominent architects and engineers. 


THE HEANY FIREPROOF WIRE COMPANY, York, Pa. has 
published an interesting and instructive pamphlet entitled “Cotton 
versus Fireproof Insulation.” The insulation manufactured by 
this company is a white asbestos composition, and is inorganic and 
chemically neutral. The company is distributing a hanger, upon 
which are mounted three samples of fireproof insulated magnet 
wire. It is stated that coils wound with this wire will not be 
destroyed, even though the wire becomes red hot. 


THE H. A. PETERSEN MANUFACTURING COMPANY, Harvey, 
Ill., is the subject of an extensive article in the Harvey Herald of 
Friday, September 28. This company has recently opened a new 
factory at Harvey, 75 by 125 feet, located directly on the Chicago 
Terminal Transfer Belt Line Railway and the Grand Trunk Rail- 
way, and has the service of 400 feet of switch track on its grounds. 
The company manufactures architectural iron work and a complete 
line of ‘‘Harvey-Duct” electrical conduits and fittings. 


CROSBY, CRAFT & COMPANY, Cleveland, Ohio, have removed 
their offices from the Citizens’ Building to 723 Williamson Building. 
This company is the agent in northern Ohio for the Switchboard 
Equipment Company, the Whitney Electrical Instrument Company, 
the Northwestern Manufacturing Company, the Fort Wayne Elec- 
tric Works and the General Storage Battery Company. The com- 
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pany reports that it has closed a contract with the Brown Hoisting 
Machinery Company, Cleveland, Ohio, for sixty-nine large-capacity 
circuit-breakers made by the Switchboard Equipment Company. 
The Brown Hoisting Machinery Company will use these circuit- 
breakers in connection with an installation which is being fur- 
nished for the Carnegie Steel Company. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
ready for distribution a new series of advertising literature. This 
includes flier No. 3488, giving information on packing and stand- 
ard package quantities; bulletin No. 4457, describing parts of 
form B arc headlights; No. 4459. feeder regulators; No. 4460, parts 
of form 3 luminous constant-current series enclosed are lamps 
with stationary upper electrodes; No. 4461 GE-78 railway motor; 
No. 4462, variable-speed, direct-current motors with commutating 
poles; No. 4463, carrier bus arc panels for Brush arc generators, 
and No. 4464, polyphase induction motors. Price list No. 5154 gives 
quotations on tantalum lamps and tantalum units. There is also 
a supply catalogue, No. 7602, giving quotations and complete infor- 
mation on parts of direct-current, automatic circuit-breakers, and 
a handsome catalogue devoted to type H transformers. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is being awarded an increased number 
of government contracts. A contract recently closed calls for a 
large amount of electrical power-generating apparatus, to be in- 
stalled in the Navy Yard at Norfolk, Va. The contract totals 
$91,125, and consists of the following apparatus: two 1,000-kilowatt, 
three-phase, 2,200-volt, 7,200-alternation, 1,800-revolution-per-minute 
steam-turbine generating units; one 500-kilowatt, three-phase, 2,200- 
volt, 7,200-alternation, 3,600-revolution-per-minute steam-turbine 
generating unit; two fifty-kilowatt steam-driven exciter units; five 
fifty-kilowatt motor-generator sets. The motors comprising these sets 
are of the CCL type, three-phase, 2,200-volt, 7,200-alternation, 1,120- 
revolutions-per-minute. The direct-current generators are 95-140-volt 
machines. An interesting part of the equipment is the switchboard, 
which will have forty-two panels. A large amount of auxiliary 
apparatus is included in the contract. 


THE YALE & TOWNE MANUFACTURING COMPANY, New 
York city, is doing some very active advertising of a nature par- 
ticularly designed to assist the dealer in marketing his goods. In 
addition to a number of very nicely executed fliers calling atten- 
tion to various forms of Yale padlocks, there is a booklet entitled 
“A Book about Padlocks.” This enumerates a large number of 
opportunities for the use of these padlocks, each suggestion being 
illustrated by some characteristic line drawing. Then there is 
another booklet. got up in unique form, entitled “The Little Black 
Box.” This is a little story which introduces the utility of the 
Yale padlock. There is a more ambitious booklet entitled “Sug- 
gestions for Selling Yale Padlocks.” This booklet outlines the 
advertising campaign which the company has inaugurated, and is 
replete with suggestions of a timely and helpful nature. On all 
the literature which the company supplies to the dealer, space is 
left in a proper place for the imprinting of the dealer’s name and 
local address. 


THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa., has purchased the entire plant and real estate of the 
Pennsylvania Iron Works Company, which adjoins its present prop- 
erty. By this purchase the Standard Roller Bearing Company has 
secured five factory buildings with a total of over 110,000 square 
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feet of floor space, with real estate 1,600 by 120 feet, all located on 
the main line of the Pennsylvania Railroad. The total length of 
the property which the Standard Roller Bearing Company will 
now occupy is over half a mile, with an average width of 200 feet, 
covering 500,000 square feet of floor space. The cash paid for the 
above property was nearly $250,000, and it will be immediately 
equipped with a full line of machinery at an expense of over $200,- 
000. In addition to this purchase the company is at present erect- 
ing a large reenforced concrete building in the vicinity of Phila- 
delphia, five stories high, 100 by 210 feet in ground area. This 
building will be devoted exclusively to the manufacture of annular 
ball bearings, automobile axles and the like. Over 1,200 hands are 
now employed, and as soon as the concrete building is in full 
operation, which will be in about thirty days, over 1,800 will be em- 
ployed. When alterations are completed on the Pennsylvania lron 
Works property over 3.000 employés will be at work. During the 
past few months the company has built and equipped a large cruci- 
ble steel-casting plant, as well as an iron and brass foundry. The 
company has also completed a drop forge plant, 100 by 150 feet, 
fully equipped with Billings & Spencer drop hammers, where all 
the drop forgings used in automobile axles and similar products 
will be made. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces a large number of orders by some of the largest manu- 
facturers in the United States. The majority of the apparatus is 
to be installed where the company’s machines have been tested 
under actual operation. The following list gives an idea of the 
very general distribution of the Crocker-Wheeler Company's mate- 
rial: Gilbert Knitting Company, one 300-kilowatt alternating-current 
generator, 240 volts, 257 revolutions per minute, and one thirteen- 
kilowatt direct-current generator, 125 volts, 900 revolutions per 
minute as exciter. Eastman Kodak Company, Rochester, N. Y., 
one 300-kilowatt direct-current generator, for twenty-five volts. 
100 revolutions per minute. Chicago, Indiana & Southern Railway 
Company, two 100-kilowatt alternating-current generators, 240 
volts, 257 revolutions per minute; two six-and-one-half-kilowatt 
direct-current generators. 125 volts, 1,150 revolutions per minute as 
exciters. American Smelting and Refining Company, Pueblo plant, 
Pueblo, Col., one twenty-horse-power direct-current motor, 500 volts, 
820 revolutions per minute; one forty-five-horse-power direct-current 
motor, 500 volts, 1,000 revolutions per minute. Arkansas Valley 
Plant, Leadville, Col., one -forty-five-horse-power direct-current 
motor, 220 volts, 925 revolutions per minute. Eilers Plant, Pueblo, 
Col., one forty-five-horse-power, direct-current motor, 230 volts, 925 
revolutions per minute. Globe Plant. Denver, Col., two twenty- 
horse-power direct-current motors, 500 volts, 820 revolutions per 
minute; one forty-five-horse-power direct-current motor, 500 volts, 
1,000 revolutions per minute. Orford Copper Company, Bayonne, 
N. J., four 300-kilowatt direct-current generators, 125 volts, 150 
revolutions per minute. Strouse, Adler & Company, New Haven, 
Ct., one 100-kilowatt direct-current generator, 250 volts, and seven- 
teen direct-current motors, ranging from one to five horse-power, 
all of 230 volts. Becker Brothers, Chicago, 11., 100 one-and-one- 
quarter-horse-power form L motors for driving bottle washing ma- 
chinery. Manufacturers’ Contracting Company, Wilmington, Del., 
one 100-kilowatt direct-current generator, 125 volts, and one seventy- 
five-kilowatt direct-current, 125-volt generator. Borough of Kutz- 
town, Kutztown, Pa., one seventy-five-kilowatt alternating-current 
generator, 2,300 volts. 900 revolutions per minute. 


Reeord of Electrical Patents. 


Week of October 9. 


832,600. SPEED-INDICATOR. Hans Dahl, Berlin, Germany. Filed 
February 14, 1902. Centrifugally operated contacts indicate 
successive speeds. 


832.610. PERMANENTLY PLIABLE AND ADHESIVE COMPOUND 
FOR INSULATING AND OTHER PURPOSES. Robert L. 
Johnstone, Glen Ridge, N. J. Filed May 14, 1903. Renewed 
March 9, 1906. A compound consisting of gutta-percha, resin 
and carnauba wax. 


832.612. METHOD OF INSTALLING ELECTRIC OUTLETS AND 
FIRE-PROOF WALLS AND PARTITIONS CONTAINING THE 
SAME. Louis Kalischer, Brooklyn, N. Y. Filed September 
25, 1903. A supporting arm provides a plurality of outlets, 
around which the wall is built. | 


$32.622. OPERATION OF SHIPS’ PROPELLERS. Cesidio Del 
Proposto, Nicolaieff, Russia. Filed November 27, 1903. A dy- 
namo and motor are coupled to the shaft of a non-reversible 
engine, 


October 20, 1906. 


$32,632. MULTIPLE CONTACT FOR ELECTRICAL CONDENSERS. 
John F. Skirrow, East Orange, N. J. Filed March 14, 1905. A 
block of insulating material contains contact fingers in paral- 
lel grooves. . 

832,642. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 
cago, Ill., assignor to International Separator Company, Chi- 
cago, Ill. Filed March 20, 1905. Utilizes a vertically rotated 
laminated separator placed between magnetic poles. 

832,652. RAILWAY BLOCK-SIGNAL SYSTEM. Abram L. Bower. 
Boyertown, Pa. Filed October 22, 1902. Actuates signals in 
the locomotive cab. 
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832,852. SYSTEM OF DISTRIBUTING ELECTRICITY BY | 
ALTERNATING CURRENTS. 


$32,653. ELECTRICALLY DRIVEN FLUID MOTOR. Gaston A. 
Bronder, Brooklyn, N. Y. Filed February 12, 1903. A motor- 
driven compressor supplies the actuating fluid. 


832.705. CIRCUIT-BREAKER. Samuel B. Stewart, Jr., Schenec- 
tady, N. Y., assignor to General Electric Company. Filed March 
20, 1905. Two contacts are used which engage and disengage 


in sequence. 


832,709. APPARATUS FOR INSURING SAFETY OF TRAFFIC 
ON SINGLE LINES OF RAILWAY. Edward Tyer, Dalston, 
England, and James H. Hamilton, Cape Town, Cape Colony. 
Filed January 5, 1904. Two magnets placed at right angles 
make possible the step-by-step rotation of this signal. 


832.712. TROLLEY. Henry West, Galesburg, Ill. Filed July 20, 
1903. A collector ring and contacts are provided within the 
wheel. 

832,713. ALTERNATING-CURRENT MOTOR. John B. Wiard, 
Lynn, Mass., assignor to General Electric Company. Filed Feb- 
ruary 23, 1904. Two separate windings are provided for start- 
ing and for running. 


832,718. ELECTRIC RECEPTACLE. Charles A. Chase, Chicago, 
IN. Filed April 29, 1905. A method of construction. 
32.720. LIQUID RHEOSTAT. George W. Cravens, Schenectady, 


N. Y., assignor to General Electric Company. Filed October 21, 
1905. Consists of a plurality of conducting elements and a 
common neutral, and means for varying each of the former 
independently. 


$32,724. ALTERNATING-CURRENT MOTOR. Friedrich Bichberg. 
Berlin, Germany, assignor to General Electric Company. Filed 
January 12, 1905. A motor of the commutator type having two 
windings. 

832,729. AUTOMATIC UNLOCKING DEVICE FOR SWITCH MECH- 
ANISMS. John D. Hilliard, Jr., Glens Falls, N. Y.. assignor to 
General Electric Company. Filed April 20, 1904. Is operated 
by an electromagnet controlled by alternating currents. 
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832,730. INCANDESCENT ELECTRIC LAMP. Harry C. Hubbell, 
Jersey City, N. J. Filed January 26, 1905. A filament sup- 
ported so that it falls when broken. 

832,741. REPULSION-MOTOR CONTROL. Maurice Milch, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed April 
30, 1904. Renewed February 9, 1906. A method of impressing 
‘a variable electromotive force on the secondary of a motor of 
the repulsion type. 

832,742. UNIPOLAR ALTERNATING-CURRENT MACHINE. Jakob 
FE. Noeggerath. Schenectady. N. Y., assignor to General Elec- 
tric Company. Filed March 17, 1905. The field is excited by an 
alternating current. 

$32,745. MOTOR CONTROL. Jesse S. Pevear, Schenectady, N. Y.. 
assignor to General Electric Company. Filed August 10, 1904. 
A system of controlling motors of the alternating-direct-current 
type. 

$32,746. TELEPHONE CIRCUIT. Milton W. Phillips, Ventura, 
Cal. Filed February 20, 1906. A locking-out party line system. 

532.747. ELECTRIC CLOCK-WINDING MECHANISM. George H. 
Rupley, Schenectady, N. Y. Filed July 14. 1905. The spring 
is automatically wound by a motor. 

832,761. ELECTRIC TIME SWITCH. Charles H. Van Slyck, Phila- 
delphia, Pa.. assignor to General Electric Company. Filed Oc- 
tober 9, 1899. The main switch is opened by a magnet, itself 
controlled by a clock mechanism. 

832,765. TROLLEY WHEEL AND SUPPORT. Big G. Young and 
Charles N. Pickering, Cedar Grove, W. Va. Filed November 13, 
1905. A trolley of the swiveling type. 

832.767. ELECTRICALLY TREATING AIR OR OTHER GASES. 
James H. Bridge, Philadelphia, Pa. Filed April 3, 1906. Gas 
is passed between charged plates, one of which is perforated. 

832.768. ELECTRIFIER FOR TREATING AIR OR OTHER GAS. 
James H. Bridge, Philadelphia, Pa. Filed May 25, 1906. A 
method of constructing electrodes for the preceding patent. 

832.809. MACHINE FOR MAKING BATTERY GRIDS. Willard 
F. Richards, Buffalo, N. Y.. assignor to Gould Coupler Com- 
pany, New York, N. Y. Filed May 25, 1904. A grid-spinning 


machine. 
832,820. MAGNETIC SEPARATOR. Frederick T. Snyder. Oak 
Park, Il., assignor, by mesne assignments, to International 


Separator Company, Chicago, Il. Filed December 20, 1902. 
Renewed June 9, 1906. The magnet, alternately excited and 
neutral, separates the materials as they move with a recipro- 
cating motion past it. 


WS 


$32,983. ELECTRODE FoR Ust IN THE MANUFACTURE OF 
BLEACHING LIQUOR, 


$32,821. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chicago, 
and Frederick T. Snyder, Oak Park, IN., assignors to Inter- 
national Separator Company, Chicago, Ill. Filed March 9, 
1905. A rotating magnetic cylinder is placed diagonally over 
a separating table. f 
832,822. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 
cago, and Frederick T. Snyder, Oak Park, Ill. Filed March 9, 


1905. A horizontally toothed armature rotates in a horizontal 
field. 
$32,823. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 


cago, Ill., assignor to International Separator Company, Chi- 
cago, Ill. Filed March 20. 1905. The materials to be separated 
are conducted by a fluid through the magnetie field, 
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832,824. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 
cago, Ill., assignor to International Separator Company, Chi- 
cago, Ill. Filed March 20, 1905. A laminated annular pole- 
piece rotates between fixed pole-pieces. 


832,825. MAGNETIC SEPARATOR. Henry H. Wait, Chicago, Ill., 
assignor to International Separator Company, Chicago, IN. 
Filed March 20, 1905. A concentrically laminated annular arma- 
ture rotates over an annular table. 


832,826. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 
cago., Ill., assignor to International Separator Company, Chi- 
cago, Ill. Filed March 20, 1905. A revolving tapered magnet 
rotates in proximity to a tapered fixed magnet. 


832,827. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 
cago., Ill, assignor to International Separator Company, Chi- 
cago, Ill. Filed March 20, 1905. Both rotating armature and 
fixed poles are covered with non-magnetic shields. 


833,034. AEROPHORE. 


832,828. MAGNETIC ORE-SEPARATOR. Henry H. Wait, Chi- 
cago., Ill, assignor to International Separator Company, Chi- 
cago, Ill. Filed March 20, 1905. A fixed pole opposing a rotat- 
ing armature which is shaped to concentrate the magnetic field. 


832,829. MAGNETIC SEPARATOR. Henry H.. Wait, Chicago, Il.. 
assignor to International Separator Company, Chicago, Il. 


Filed April 24, 1905. A magnetic attracting surface provided 
with pyramidal projections. 


832,847. LOCK FOR SIGNALS. Fred B. Corey, Schenectady, N. Y., 
assignor to General Electric Company. Filed February 7, 1906. 
A magnetically controlled locking device. 


832,849. ELECTRIC PERFORATING MACHINE. George H. Davis, 


Brooklyn, N. Y. Filed April 22, 1901. An electrically operated 
punch-controlling device. 


832,852. SYSTEM OF DISTRIBUTING ELECTRICITY BY ALTER- 
NATING CURRENTS. William M. Fairfax, Brooklyn, N. Y. 
Filed July 18, 1892. A series system provided with means for 
maintaining constant potential on secondary circuits. 


832,862. MEANS FOR INSTALLING ELECTRIC OUTLETS. Louis 
Kalischer, Brooklyn, N. Y. Filed October 1, 1903. 
for supporting outlets. 


832,876. CONNECTOR FOR TELEPHONE AND OTHER WIRES. 
Charles L. Peirce, Jr., Chicago, Ill., assignor to Peirce Specialty 
Company, Chicago, Il. Filed May 31, 1905. The wires are 
clamped against an interposed conducting plate. 


832,880. ART OF PRECIPITATING METALS FROM CYANID 
SOLUTIONS. William J. Sharwood, Berkeley, Cal., assignor 
of one-half to Charles W. Merrill, Lead, S. D. Filed February 
24, 1904. The solution is brought into contact with a finely 
divided, more electropositive metal. 


832,912. RHEOSTAT. Fred R. Kunkel, Wilkinsburg, Pa., assignor 
to Westinghouse Electric and Manufacturing Company. Filed 
June 12, 1905. A rheostat for placing in the hollow base of 
smal] motors. 


832,913. FAN-MOTOR ADAPTER. Fred R. Kunkel, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. Filed August 2, 1905. A slotted hollow elbow. 


832.926. MULTIPLE-UNIT SWITCH-CONTROL SYSTEM. Francis 
H. Shepard, New York, N. Y., assignor to George Westinghouse, 
Pittsburg, Pa. Filed February 12, 1904. The patent covers 
the sequence of steps followed in cutting out the starting 
resistance. 


A device 
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832,934. ELECTRIC GLOW LAMP. John Van Vleck, New York, 
N. Y., assignor, by mesne assignments, to Nernst Lamp Com 
pany, Pittsburg, Pa. Filed May 9, 1899. A lamp of the Nernst 
type. 

832,946. AUTOMATIC RELEASE FOR PARTY-LINE EXCHANGES. 
Clarence A. Anderson, Salina, and William Hagstrom, Linds- 
borg, Kan., assignors of one-third to John Anderson, Salina, 
Kan. Filed February 8, 1905. A prolonged releasing impulse 
is sent automatically over the line. 

832,951. SUSPENSORY DEVICE FOR ELECTRIC LAMPS. Samuel 
R. Bell, Tuscaloosa, Ala. Filed September 19, 1905. A spring- 
controlled adjustable suspension. 

832,963. INDICATOR. Harrison D. Flegel, Racine, Wis., assignor, 
by direct and mesne assignments, to Daniel L. Hayward, Chi- 
cago Heights, Ill. Filed April 20, 1905. A step-by-step move- 
ment is secured through a magnetically actuated rocker-arm. 

832,983. ELECTRODE FOR USE IN THE MANUFACTURE OF 
BLEACHING LIQUOR. Richard Kother, Cunewalde, Germany, 
assignor of one-half to Charles Edward Waithman, Gaddum, 
Montford, Cheshire, England. Filed November 3, 1905. A 
step-like arrangement of electrodes in similarly placed cells, 
whereby one plate acts both as anode and cathode. 

833,009. CORD-ADJUSTER. George B. Smith, Indianola, Neb. 
Filed April 28, 1906. A cord-adjuster of looped wire. 

833,017. ELECTRIC RAILWAY. Miles E. Bailey, Washington, 
D., C. Filed May 27, 1905. A siding normally insulated from 
the main line, provided with means for connecting it to the 
latter. 

833,034. AEROPHORE. Lee de Forest, New York, N. Y. Filed 
December 8, 1905. A system for directing electromagnetic wave- 
signals. 

833.051. ELECTROMECHANICAL TRANSMISSION DEVICE. Ar- 
thur W. Harrison, Los Angeles, Cal. Filed June 12, 1905. A 


combined motor and generator with independent shafts which 
may be coupled magnetically. 


$33,051. ELECTROMECHANICAL TRANSMISSION DEVICE. 

833,080. TROLLEY. Elijah D. McDonald, Los Angeles, Cal. Origi- 
nal application filed August 31, 1905. Divided and this appli- 
cation filed November 28, 1905. A method of construction. 


$33,125. ELECTRIC SYSTEM FOR OPERATING BULKHEAD 
DOORS, HATCHES, ETC. William B. Cowles, Cleveland, Ohio, 
assignor to the “Long Arm” System Company, Cleveland, Ohio. 


Filed July 11, 1904. A safety spring is interposed in the gear 
train. 


833.135. HIGH-TENSION TERMINAL FOR SPARK-COILS. Ed- 
ward B. Jacobson, Pittsfield. Mass.. assignor to Pittsfield Spark- 


Coil Company, Pittsfield, Mass. Filed February 7, 1906. A 
method of construction. 
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PROGRESS IN ENGINEERING EDUCATION. 

The dedication, on October 19, of a magnificent new engi- 
neering building at the University of Pennsylvania is an im- 
portant event in the educational world. This building pro- 
vides exceHent facilities for instruction in all branches of 
engineering, and in its arrangement particular attention has 
been paid to the various laboratories, for without satisfactory 
equipment in these departments it is difficult, if not impossible, 
to give adequate instruction to the students. The engineering 
departments of the University of Pennsylvania are to be con- 
gratulated on acquiring such an excellent educational equip- 
ment, and one befitting the dignity of the university. For- 
tunately, such dedications have not been rare during the last 
few years, as nearly all the large universities have come to see 
the importance of providing thorough training in all branches of 
engineering, and a goodly number of them have already dedi- 
cated magnificent halls to training young men for the engineer- 
ing profession, including its various branches. 

The increasing attention which is being given to technical 
It shows 


that the faculties of our universities now realize that it is their 


and scientific instruction is not without significance. 


duty to provide instruction for that ever-increasing class of 
students who desire to acquire useful information at the same 
time they are training their minds. The demand for technical 
education shows that many of these men enter college with a 
definite purpose; yet there are others who have not finally 
decided to take up engineering as a profession, and who take in- 
And 
it is also true that some of those who expect to become prac- 


struction in some branch of it as a matter of preference. 


tising engineers drift into other lines of work, and experience 
has shown that this kind of training is well adapted to fitting 
men for walks in life, entrance to which is gained usually 
through other gates. 

The last century was noteworthy on account of the remark- 
able development of the school systems and the general spread of 
education. It is not unlikely that the present century will be 
as remarkable on account of a similar spread of higher educa- 
tion, and in this it seems certain that the so-called technical 
courses will play a most important part. The young man who 
formerly could not afford to go to college because of the time 
it required will find means to do so, because the work he does 
there will be directly useful to him in his after life; and 
many others who to-day believe that they can not spare the time 
will then think that this time is well spent. The condition 
to-day marks the passing of the old idea that the best mental 


training a man could get was by wrestling with subjects that 


663 
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had no interest for him and were of no practical value. To-day 
the opinion which is gaining rapidly is that while all mental exer- 
cise is good, and so far as developing the mind only is concerned 
equally good, the fact that the subject studied may be directly 
useful does not detract from its educational value. ‘The present 
century will undoubtedly be marked by a spread of technical 
training and, as a result, a general advance in all our standards 


of education. 


-_-— ee —_———s 


SEEING ELECTRICALLY. 

Some little discussion has taken place recently regarding the 
possibilities of “seeing electrically.” The idea of transmitting 
pictures is probably as old as the telephone, but a new interest in 
the matter has been aroused, apparently because two inventors 
have almost simultaneously claimed to have solved the problem. 
As yet no proofs have been submitted to show the validity of 
these claims, and until this has been done no one should be 
criticized for doubting. 

The expression “seeing electrically” must be distinguished 
from another and simpler problem in the same field—that of 
transmitting pictures over a wire. The latter problem has been 
solved in various ways; in fact one solution is offered by the 
Gray telautograph, while Korn, in Austria, as well as others, 
have devised means for transmitting over a telegraph wire a 
, These 


systems can not, however, be designated as means for sceing 


passable reproduction of a photograph or drawing. 


electrically, as the reproduction requires time for producing, and 
is built up painfully step by sfep. 

To reproduce a visual image by electrical means is a problem 
more nearly resembling the transmission of speech than any 
other, but there is this great difference: in the transmission of 
specch a great variety of sensations is produced, but they occur 
one at a time, although they may follow one another with great 
rapidity. But to see electrically one must produce a large num- 
ber of sensations simultaneously. This feature would make the 
solution seem hopeless were it not for the persistence of vision, 
on account of which, if the sensations succeed one another with 
If, there- 
fore, the whole series of sensations can be caused to take place 
and the series start afresh before the first one of the series has 


sufficient rapidity, they seem to be simultancous. 


died away, the image will appear permanent. 

Another necessity for visual reproduction is some apparatus 
or material which will respond to light. Such a material is 
available. Selenium, an element of the sulphur group, when 
carefully prepared and cooled so as to crystallize in a certain way, 
becomes an electrical conductor whose resistance is affected by 
incident light. This material then might be used to vary an 
electrical current or a series of electrical currents sent out over a 
wire, so as to correspond to different intensities of light; and 
these currents might be caused to vary the illumination at the 
receiving end of the wire so as to reproduce there a similar 
effect. Suppose the object to be reproduced were a photographic 
positive plate and light were allowed to fall through this upon a 
sensitive selenium surface, reproducing there a picture of the 


object in lights and shades. If the selenium surface were divided 
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into a large number of small squares, each of these would repre- 
sent a small portion of the object, just as do the small squares 
of a half-tone. If, from each one of these squares, a wire be led 
out and equal sources of electromotive force be introduced into 
them, the currents flowing will correspond in a way, to the average 
intensity of the light on the corresponding squares, on account 
of the effect of the light upon the selenium. These various 
currents could then be caused to reproduce the original image 
by determining the amount of illumination which should fall 
upon the corresponding squares of the receiving surface, but 
there would be this difference: the illumination of each little 
square on the receiving surface would be uniform, so that the 
final picture would be built up of a large number of small 
squares all differing from one another, but each one uniform in 
itself. 
reproduction. 


The image would resemble very closely a half-tone 


For any satisfactory reproduction these little squares should 
be small—that is to say, there should be a large number of them; 
but this introduces a difficulty, for assuming each one to be one- 
fiftieth of an inch on a side, which would correspond to a very 
coarse half-tone screen, there would be 2,500 squares to each 
square Inch of picture, and it is, of course, out of the question 
to carry any such number of wires as this arrangement would 
require any considerable distance to reproduce a picture. To 
get around this difficulty the impressions might be produced suc- 
cessively with sufficient speed. To do this requires that two 
different mechanisms, one at the transmitting station and one 
at the receiving station, run in almost absolute synchronism ; 
but that may not be impossible. Assuming, however, that thie 
sume degree of subdivision be adhered to, and the image pro- 
duced is about four inches square, it will be necessary to trans- 
mit 100,000 impressions per second, if each impression per- 
sists for only one-tenth of a second. To do this is certainly 
not easy, for it requires apparatus at the receiving end which 
will respond to this rapid change. Given such a device, and 
supposing that the selenium itself would respond to the action 
of the light with sufficient rapidity, a smal! spot of light might 
be caused to travel rapidly over the selenium screen, and the 
changes in the resistance thus caused be made to vary the in- 
tensity of a second spot of light which is following exactly on 
the receiving surface the motions of the transmitting spot. If 
this could be done satisfactorily the result would be a picture on ` 
the receiving surface resembling a half-tone reproduction. At 
the present time we seem to be a long way from accomplishing 
this result. We have developed part of the necessary equipment, 
but little or no progress has been shown to have been made in 


. constructing a practical apparatus; and although the plan out- 


lined was suggested some time ago, we seem to be no nearer 
to the solution than we were before. 

It is 
much more difficult than transmitting speech, because of the 


The problem is thus seen to be a very ditficult one. 


large number of simultaneous sensations which must be repro- 
duced, and this applies to the reproduction of only a simple 
black and white picture. To reproduce an image of the original 
object in its original colors seems to be as difficult again, as this 
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introduces a new factor. Not only must we cause a variation 
in the intensity of illumination, but in the character of the sen- 
sation produced, and as yet we have discovered nothing which 
will respond in different ways to different colors of light. When 
it is realized that even the so-called systems of photographing 
in colors do not actually do this, and that the colors of the 
reproduction are added, and not reproduced, the probability that 
any one has to-day succeeded in transmitting electrically a pic- 
ture in its natural color would seem to be very remote. 
OIL-ELECTRIC BOATS. 

The advantages of interposing a dynamo and a motor be- 
tween the prime mover and the driven wheels have led to the 
adaptation of this system for vehicle propulsion. A number of 
automobiles have been equipped in this way which undoubtedly 
possesses some virtues, and a similar arrangement is now being 
tried both in this country and in Europe for propelling cars 
on railways. A further extension of this principle has been 
taken by the application of it to ship propulsion, for which 
purpose it possesses features of considerable importance. Econ- 
omy of fuel, of space and of weight is an essential to success in 
marine engineering, so that the oil engine which does away with 
boilers and which gives a remarkably high thermal efficiency 
offers a possibility of making an important development in 
marine engineering if it can be applied satisfactorily. Unfortu- 
nately, these engines are generally irreversible, and they do not 
submit readily to speed control. Moreover, they can not be 
started under load. These features are, however, essential in 
marine work, so that to apply the oil engine to propelling boats 
requires the introduction of some system of transmission between 
the engine and propeller which will make up for the deficiencies 
of the engine; and here electrical transmission has stepped in, 
for by attaching a generator to the engine and a motor to the 
propeller shaft, the desired flexibility is obtained. 

This plan is, of course, not perfect, for the introduction of 
the two new mechanisms offsets, in part at least, the displacing 
of the boilers. But the high efficiency of the oil engine still 
remains, and even when coupled with the necessary electrical 
losses may give a resultant efficiency still above that obtainable 
with the steam engine. And the system brings with it other ad- 
vantages not obtainable in any other way. The engine may run 
at a constant speed, for which it is best suited, while the speed 
of the propeller may be changed at will. Moreover, the control 
of the propeller speed may be transferred from the engine room 
to the pilot house, and thus valuable seconds saved when navi- 
gating difficult waters. There is probably also some gain 
resulting from the elimination of one human link in the chain 
from pilot to propeller. 

The system just referred to has been tried in a small way 
abroad, where it is giving some degree of satisfaction; but a 
recent modification of it has been made which partially elimi- 
nates the defects of the other. The new system was patented 
recently in this country by C. Del Proporto, but it has been 


undergoing trial for a year past on Lake Geneva, in Switzerland, 


ELECTRICAL REVIEW 


665 


and at St. Petersburg. The principal changes made are the re- 
duction of the size of the generator and motor and the providing 
of a mechanical coupling between engine and propeller shafts. 
Since the flexibility of the electrical system is of most service 
when maneuvering, which is usually done at a decreased speed, 
the full output of the generator and motor are not then required. 
This work may therefore be done by a generator and motor of 
reduced size. Tn the new system thev are rated at one-half the 
output of the engine, which will be found ample for such pur- 
poses. For proceeding at full speed, however, the electrical sys- 
tem possesses no particular advantage, and may, in fact, be cut 
out and the propeller directly attached to the engine shaft. 
This is accomplished by means of a mechanical coupling, as the 
Under these 
conditions the generator and motor are cut out, their armatures 


engine is placed so as to allow this to be done. 


acting merely as flywheels, and all electrical losses are avoided. 
The arrangement has the further advantage of reducing the 
weight of the electrical apparatus. The two vessels which are 
now being tried have apparently given good accounts of them- 
selves. Although these equipments are small, it is not im- 
possible to install large engine-power on shipboard by coupling 
two or more engines to one shaft, and, if necessary, by using 
two or three propeller shafts. 

Developments in this direction will be watched with interest 
by marine engineers, for if an oil engine may be used for ship 
propulsion important advantages will be gained in other ways. 
Oil is not only a more concentrated fuel than coal, but is more — 
easily handled, and its adoption would do away with the 
large corps of firemen now found necessary as all the fuel 
could be handled by means of pumps. Further, the increased 
thermal efficiency of the engine, together with the more con- 
centrated type of fuel, would increase considerably the useful 


range of the vessel. 
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THE STREET RAILWAY CONVENTION. 
The street railway convention, held at Columbus, Ohio, 
First of all, 
it apparently developed the fact that under the scheme of 


October 15 to 19, was impressive In many ways. 


reorganizution the affiliated associations would do well, and that 
in conforming to the ideas expoused by the parent organization 
a sturdy growth would be assured and success eventually crown 
the efforts of all concerned. 

President Ely, who has labored so long and so faithfully for 
the success of the organization, was the recipient of a handsome 
tribute from the officers and executive committees of the affili- 
ated associations. In accepting this tribute, and, in fact, in all 
his remarks, there was the frank expression that work had been 
done and there was work to do, and that no one but a strong man 
could hope to carry out successfully the plans which had been 
outlined for future effort. 

The choice of the nominating committee, there is no reason 
to doubt, is fortunate. John I. Beggs has impressed his person- 
ality upon the minds of men and indicated the ability to carry 
It is to be hoped that 
he will be as successful as his predecessor, who has set for him 


forward successfully large undertakings. 


a very lively pace. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS. ' 


BY JOHN B. C. KERSHAW, F. I. C. 


VII—Tue PRACTICAL APPLICATION OF 
THE Test RESULTS. 


1. Frequency of Sampling and Testing 
—The feed-water from whatever source 
used for the boilers ought to be sampled 
regularly, at shorter or longer intervals, ac- 
cording to the nature of the supply, and 
the samples should be tested in accord- 
ance with the instructions given in Article 
VI. 

In the case of surface and river water, 
the amount of impurities present in the 
water will be high during the dry season, 
and also after the first heavy rains at the 
end of such a season. At such times, 
therefore, the sampling and testing of the 
water should occur at least once weekly, 
or oftener if this be possible with the 
laboratory staff available for the work. 
During the winter and spring after the 
dry accumulations of the summer have 
been washed away, surface and river 
waters do not show such large amounts of 
dissolved and suspended matter, and at 
these periods of the year, a monthly ex- 
amination of the feed-water will suffice. 

Well waters, and waters drawn from 
large catchment areas in mountain dis- 
tricts and stored in artificial lakes, do not, 
on the other hand, show such marked vari- 
ation in the amount of impurity at the 
various seasons of the year; and in the 
case of such waters, a monthly or quarter- 
ly examination of the water is sufficient. 

2. Oil—If any portion of the boiler feed 
be drawn from the condenser water, this 
ought to be specially sampled daily, and 
tested for oil in the manner already de- 
scribed. In skilled hands the test will 
not require more than twenty minutes to 
carry out, and the results obtained may 
save very heavy expenditure upon boiler 
repairs at some later date. If oil be dis- 
covered in appreciable quantities, the 
water should be rejected for making up 
the feed, or should be put through a 
softening plant. In this case the calcium 
carbonate which is formed in the soften- 
ing plant will enclose and carry down the 
oil particles; and the softening plant will 
in fact act as a chemical oil-purifying 
plant, and save the cost of the latter. 

Even when specially erected oil-separat- 
ing plants are in use it will be found ad- 
visable to pass the effluent from these 
through the ordinary softening plant as 
well in order to remove the last traces of 
oil. The water as it enters the boilers 


‘All rights of translation and reproduction reserved. 
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should also be examined daily for oil, and 
every effort should be made to keep the 
feed entirely free from this most destruc- 
tive impurity. 

3. Alkalinity and Acidity—All waters 
containing carbonates of lime or magnesia 
in solution give an alkaline reaction with 
litmus paper and methyl orange, and as 
already stated the alkalinity test is a meas- 
ure of the temporary hardness of the 
water. Waters showing more than five 
English degrees (5 parts CaCO, per 70,- 
000 of water) of temporary hardness 
ought to be submitted to the action of 
softening chemicals before admission to 
the boiler, otherwise these carbonates will 
separate inside the boiler in the form of 
scale and mud. Lime-water is the 
chemical solution employed for removing 
temporary hardness. The chemistry and 
practice of the lime-softening process will 
be dealt with in the next article. 

Acidity in feed-waters generally arises 
from the presence of organic acids, and 
waters of this kind should not be used if 
any other source of supply be available. 
Should it be necessary to use such waters, 
the acidity must be neutralized with lime 
or with sodium carbonate, before the water 
is permitted to enter the boiler. The cal- 
culation of the amount of alkali required 
is easily made from the results of the test 
with standard alkali solution. The fol- 
lowing is an example: 

Two hundred and fifty cubic centi- 
metres of the water took 1.4 cubic centi- 
metres of the standard alkali solution 
(100 cubic centimetres = 1.937 grammes 
Na,CQ,.) l 


1.4 X 01937 X 100.000 _ 


250 


Each 100,000 parts of water will re- 
quire, therefore, 10.847 parts of sodium 
carbonate, that is, every 1,000 cubic feet 
will require 

10.847 X 10 X 100 
= I6X%8B 

4. Suspended Solid Matter — Water 
which contains more than five parts of 
suspended matter per 100,000 of water 
should be filtered or allowed to settle in 
large tanks before admitting to the boilers. 

Sand-filters with an upward flow are 
the most suitable for removing suspended 
impurities; since these can be quickly 
cleansed by washing out in the reverse 
direction, with clean water. When soft- 
ening plant is in use, special filtration is 
unnecessary, for the suspended matter 
in the untreated water is carried down 
with the carbonate of lime; and the only 
danger in such cases is that this lime is 
not allowed time to settle. The water 
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from the softening plant may therefore at 
times contain suspended carbonate of 
lime; the remedy for which is a larger 
softening plant. Asa rule, the precipita- 
tion of lime and other insoluble matter in 
a water-softening plant occurs more quick- 
ly with hot feed-water; and it is advis- 
able, wherever possible, to use heated 
water in the softening plant, and to take 
the necessary steps to avoid loss of heat 
during the settling process. Water in 
a vessel exposed to the outside air will 
necessarily lose much heat by radiation, 
and the convection currents set up by this 
loss will interfere with the settling of the 
insoluble matter. | 

5. Total Solids—The total solids in 
feed-water should not exceed twenty 
parts per 100,000, and, where this limit is 
exceeded the water must be submitted to 
the action of softening chemicals. 

The principal salts found in feed-water 
are the carbonates and sulphates of lime 
and magnesia; while the chlorides and 
sulphates of these elements and of sodium 
occur seldom and in smaller amount. The 
danger of large amounts of sodium 
chloride being present at times of flood 
tide, in water drawn from tidal rivers, 
has already been referred to; and for 
boiler plants located in such positions it 
is necessary to have some means for quick- 
ly noting the change in the character of 
the water supply. 

The chemist in charge in such cases 
either should test the water daily at full 
tide, for chlorides, or should provide the 
firemen in charge of the boilers with a 
salinometer of a reliable type. A test 


10.847 grammes Na,CQ,. 


based on the use of capsules of silver 
nitrate containing a weighed quantity of 
this salt with potassium chromates as in- 
dicator may also be devised, for showing 


= 6.9 pounds of ninety-eight per cent alkali. 


when the feed contains more than ten 
parts per 100,000 of sodium chloride. 

As regards the treatment by chemicals 
for removal of the total solids, this sub- 
ject will be dealt with at length in the 
next chapter; and it is only necessary to 
state here that carbonate of soda is the 
chemical usually employed, in conjunc- 
tion with lime. 

6. Temporary and Permanent Hard- 
ness—Waters testing above fifteen English 
degrees of temporary and permanent 
hardness ought not to be used without 
chemical treatment in steam boilers. 

The heat losses and disadvantages re- 
sulting from the formation of scale are so 
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great that in nearly all cases in large 
works a positive saving results from the 
installation of softening apparatus.? 
Permanent hardness, 1. e., that due to 
sulphates of lime and magnesia, is the 
more dangerous, since these salts form a 
more compact and adherent scale than the 
corresponding carbonates. The renewal 
of hardness by chemicals will be dealt 
with in Chapter VIII, but it may be re- 
marked here that the removal of perma- 
nent hardness is only effected by substi- 
tution, and that an equivalent amount of 
another salt remains in solution in the 
water. The lime and magnesia sulphates 
are converted into the insoluble carbon- 
ates, while the sulphuric acid radical re- 
mains in the water, in the form of sodium 
sulphate, a very soluble salt. 


Where waters with a high permanent 


hardness test are emploved for boiler-feed 
purposes, the total dissolved salts will 
therefore always remain high, even when 
a softening plant is in use, owing to the 
presence of this sodium sulphate. In such 
cases it is advisable to blow off the boilers 
oftener than would otherwise be required, 
since a concentrated solution of sodium 
sulphate is corrosive in its action upon 
the gun-metal and brass fittings of the 
boiler. 

In all cases it is in fact advisable to test 
the water remaining in the boiler at 
weekly intervals, and to blow off the boiler 
when the total dissolved matter exceeds 
250 parts per 100,000 of water. 

The following are some typical analyses 
of feed-water from various sources, carried 
out by the methods described in Article 
VI: 
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with phenol-phthalein. The acidity re- 
quired 10.847 parts Na,CO,per 100,000 of 
water, to neutralize it. . 

Sample No. 10 contained 43.2 parts of or- 
ganic matter per 100,000 of water, and 
showed the danger of running boilers too 
long without blowing off. In this case the 
fittings were always leaking. 


Electromagnetic Control of 
Governors. 

‘The use of storage batteries to assist 
in maintaining a constant potential on an 
electrical supply system by absorbing sud- 
den variations in load, while an advantage 
in many ways, involves the expense of 
first cost and maintenance of the batter- 
ies. The same result may in part be ac- 
complished, says H. R. Speyer, without 
the batteries by adding an electromagnetic 
control to the engine governor. An appa- 
ratus which is being used for this purpose, 
and which is described here, consists of 
an electromagnet placed on the side of the 
engine with its movable plunger core at- 
tached to an extended arm on the governor 
lever. This coil carries the whole or a 
proportional part of the generator current, 
and thus exerts on the governor lever a 
force which varies with the load on the 
generator. When properly set this ac- 
tion may be made to vary the speed of 
the engine so as to maintain a constant 
potential independently of the load, or 
even to overcompound the generator by 
increasing the engine speed. The coil may 
be provided with a shunt, enabling any 
desired proportion of the generator cur- 
rent to pass through it, thus giving con- 
trol over the variations caused in the en- 
gine speed. This method is used at the 
Weisbaden, Germany, central station, in 


TESTS OF WATER FROM VARIOUS SOURCES. 


RESULTS EXPRESSED IN PARTS PER 100,000. 


Description. 


Liverpool Corporation Water. 


. Rivington 


. Windsor 
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~ Notes—Lake Vyrnwy is in North Wales; 
Rivington is a catchment area near Bolton. 

Samples Nos. 3, 4 and 5 were from the 
old pumping stations of the Liverpool Cor- 
poration, and are samples of well waters. 
Sample No. 6 is the combination of pure 


- Vyrnwy, Rivington and well water supplied 


to Liverpool and District for domastic use. 
It is an exceptionally pure water. Sample 
No. 9 contained 8.8 parts of organic mat- 
ter per 100,000, and gave an acid reaction 


1A scale -inch in thickness is the maximum allow- 
able in steam boilers, 
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which instance only one-seventh of the 
total generator current is shunted through 
the controlling coil. Although this method 
possesses a distinct advantage in doing 
away with a battery, it does not enable 
the engine to run and the boilers to work 
at their most economical and constant 
load; therefore there may be a greater 
coal consumption than if the battery were 
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adopted. On the other hand, the expense 
of the battery is avoided. A feature of 
this arrangement is that it acts before the 
influence of the growing load is felt on 
the engine, and therefore before the volt- 
age has had time to fluctuate due to a 
change in engine speed. By means of this 
it is said that the Weisbaden station now 
supplies both power and lighting from the 
same generator. Before its adoption it 
was necessary to run separate machines 
for this purpose—Electrical Review (Lon- 
don), October 5. 


Proposed Pernvian Electric 
Railway. 

M. Emile Guarini, writing from Peru, 
states that there is a warm discussion 
going on over the question of the con- 
struction of new railways. Among the 
most important of those to be constructed 
is that running easterly, and planned to 
unite the western slope of the rich, fertile 
and virgin regions of the Amazon. The 
government of Peru favors a central route 
for strategic reasons, but this route in- 
volves two disadvantages. The new line 
will depend upon the Oroya road, which is 
being exploited by a private company, and 
will be less remunerative than a more 
northerly route. M. Guarini, who has 
been acting in an advisory capacity for 
the government, favors the northern route, 
since it makes possible the utilization of 
enormous hydroelectric powers. This 
road would have a length of 525 miles, 
and would cost $30,000,000. It could be 
exploited economically, and would develop 
a remunerative traffic if it were judiciously 
constructed and low rates were adopted. 
This road would open a quick and eco- 
nomical outlet for mining and agricul- 
tural products of the region crossed, par- 
ticularly the fertile, but distant, sections 
in the east. It could be constructed en- 
tirely independently of any other pro- 
jected lines, and it would be advantageous 
to operate it electrically, because the route 
offers many opportunities for utilizing 
electric power in mines and on farms, and 
many industries would sooner or later 
spring up along the route. 

To finance the road it is proposed that 
the Peruvian government guarantee an in- 
terest of four per cent on the sum in- 
vested, which would amount to an annual 
charge of $1,200,000 as a maximum. M. 
Guarini suggests that an electric telpherage © 
system offers an economical] and simple so- 
lution of the problem, particularly when 
the local conditions are borne in mind. 
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THE SUPPRESSION OF INDUSTRIAL 
SMOKE, WITH PARTICULAR REFER- 
ENCE TO STEAM BOILERS. ' 


BY A. BEMENT. 


The problem of burning bituminous 
coal without producing smoke can be 
divided into two distinct features, one 
referring to legislation and its enforce- 
ment, the other to the technical or engi- 
neering phase of the matter, and it is 
more particularly the latter feature that 
is considered in this paper. It is the 
author’s wish to emphasize certain funda- 
mental principles upon which the compli- 
cated and difficult problem of smoke pro- 
duction and suppression rests, rather than 
attempt the detailed treatment of any 
individual condition or set of conditions. 

It is a recognized fact that bituminous 
coal can be burned without smoke; also 
that the consumption of the volatile 
gases results in increased economy and 
while great improvement has been made, 
there is very much still to be accomplished, 
and the great and foremost requirement is 
a technical one, demanding not only a 
recognition of the principles involved in 
smokeless combustion, but better engi- 
neering practice as affecting design of 
plants and furnace apparatus. In the 
author’s opinion, the people who are to 
blame for present conditions, may be di- 
vided into three classes in the order of 
their responsibility. 

First—Manufacturers of furnace ap- 
paratus. 

Second — Consulting engineers 
architects. 

Third—Purchasers who operate the ap- 
paratus. 

In considering the matter from the 
standpoint of manufacture, the important 
fact should be emphasized, that with one 
possible exception there are, strictly speak- 
ing, no smokeless apparatus made. This 
single exception will be mentioned later, 
but it is first desirable to outline the re- 
quirements governing smokeless combus- 
tion. They are: 

First—Uniform evolution of the vola- 
tile gas, which requires with a stoker a 
positively uniform feed of the coal. 

Second—The location of a chamber of 
sufficient length or capacity between the 
fire grate and exit to the boiler, to ensure 
that the volatile gases shall become 
thoroughly mixed with the air which 
enters with them. 

Such chamber, which the author has 
called a furnace to distinguish it from the 
grate must of course, be made of refrac- 
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tory material to enable it to withstand 
the heat and its walls necessarily become 
red hot; this has caused many people to 
believe that the high temperature in it- 
self was the cause of the volatile gases 
being burned, failing to take into con- 
sideration the fact that the most im- 
portant requirement is a thorough mixing 
of the gases with the air in the chamber. 
Failure to realize this fact has resulted 
in disappointment with many brick 
arches, “Dutch ovens,” etc. The chain 
grate, owing to its feed of coal being on a 
horizontal line, ensures a positively uni- 
form rate in the feed, and consequently 
there is a steady evolution of the volatile 
gas, which will be burned if there is such 
furnace located between it and the boiler, 
and this apparatus may properly be called 
smoke-proof, because it is impossible for 
the operator to either cause, or allow the 
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SMOKELESS FURNACE 


coal to be fed in other than a steady and 
uniform manner. 

Even when a very large furnace 
chamber is used with any form of stoker 
(other than a chain grate) or a hand-fired 
grate, a smokeless condition is dependent 
upon careful manipulation. For example, 
with a hand fire, if too much coal is 
added at one time, the evolution of gas 
will be greater than the mixing capacity 
of the chamber; or, with sloping grate 
stokers, when a large quantity of coal is 
poked or slides down the grate, the re- 
sult is the same as when a large charge of 
coal is added to a hand fire. Thus the 
fuel feeding apparatus or method of 
manipulation, must not overtax the mix- 
ing capacity of the furnace chamber, if 
a smokeless result is to be secured. 

The accompanying illustration shows 
the latest and best type of smoke-proof 
steam generator, its furnace chamber be- 
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ing formed by tiles covering the lower row 
of the tubes of the boiler. It is not a 
patented apparatus and may be adopted 
by any one who wishes to do so. In fact, 
many boiler plants now installed, may at 
small expense be altered so as to conform 
to all of its essential requirements. While 
this particular improved apparatus has 
already been built when demanded by pur- 
chasers, no manufacturer is willing to 
erect it unless required to do so. The 
nearest approach to a smoke-proof appa- 
ratus in the form of a complete steam 
generator, offered by any maker, consists 
of a brick arch as an essential adjunct for 
the direction of the gases against the 
tubes of the boiler, and when this manu- 
facturer installs a chain grate under this 
arch, it becomes the above-mentioned ex- 
ception to the rule. This does not mean, 
however, that a purchaser may not buy a 
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FOR STEAM BOILERS. 


boiler from one maker, a stoker from an- 
other and with a little engineering pro- 
duce an apparatus which is strictly smoke- 
Jess. 

For a clearer understanding, it is es- 
sential that furnace apparatus be con- 
sidered in two classes, one which is smoke- 
proof, the other depending upon careful 
manipulation for good results. This latter 
class may also be separated into two di- 
visions, those which by reasonably careful 
working will be smokeless, and others, 
which it is very difficult to operate without 
smoke. Thus there are three grades of 
apparatus, the perfect, the moderately 
good and the bad. 

The effort of health departments and 
smoke inspection bureaus should be to 
enforce the adoption of the perfect ap- 
paratus, proper manipulation of the 
moderately good and the abandonment of 
the bad. Unfortunately, however, the 
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most serious offenders—the manufac- 
turers, consulting engineers and the archi- 
tects—are not affected by the smoke laws, 
therefore can only be reached indirectly 
through the purchaser who bears all of 
the burden. Thus the only alternative 
is to enforce the laws in such manner as 
to be most effective. 

The position of the smoke inspector 
from the engineering standpoint is a dif- 
ficult one. As a general rule he is an ad- 
ministrative official, appointed or elected 
for the purpose of enforcing laws, and his 
time and efforts are taken up in such 
work, and the character of the require- 
ments largely determine the training of 
the man selected. It necessarily follows 
that often he is not an engineer; at all 
events to that extent necessary for the 
solution of the difficult engineering prob- 
lems encountered; the conditions under 
which he must necessarily work, prevent 
to a very great extent his becoming tech- 
nically proficient, because the tendency 
would then be for certain apparatus to be 
recommended in preference to others; this 
immediately results in trouble, caused by 
the influence of manufacturers who would 
not be favored. As it is, if a prospective 
purchaser applies to a smoke inspector 
for information as to the most desirable 
apparatus to be procured, he may be re- 
ferred to a number of plants which are 
examples of good practice, in which he 
may find a variety of apparatus, and 
selecting one of these, often finds, after it 
is in service, that under his conditions it 
is not satisfactory; upon further investi- 
gation, he discovers that others labor un- 
der as much difficulty as he, and thus 
often feels that he is an innocent victim 
of circumstances. 

There are many plans where conditions 
render it difficult to correct the apparatus 
except at great expense. Such cases pre- 
sent a real problem to the smoke inspector. 
On the other hand there are many owners 
who do not try to improve conditions, in 
fact, make no effort to discover whether 
or not they can correct their practice or 
the apparatus, and make promises they do 
not intend to fulfil. One of the most 
common excuses is, that their boilers are 
“overloaded” and for this reason they 
can do nothing, and unless the inspector 
is an engineer and familiar with this 
phase of the matter, he often encounters 
a seemingly insurmountable difficulty, 
when in reality these same owners, for 
reasons of economy, would not work their 
boilers at a lesser capacity. As a matter 
of fact, the practice which ensures a 
smokeless condition, also results, as a 
general thing, in the production of a 
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larger capacity. The remedy with such 
owners is a drastic enforcement of the 
law. 

In view of the fact that the greatest 
trouble is one that may be overcome by 
better engineering practice, and that there 
is no accepted or recognized independent 
source of information for the guidance of 
well-intending purchasers, it is recom- 
mended that the Engineering Experiment 
Station of the University of Illinois and 
the State Geological Survey, present in- 
formation to the people of this state, 
which, coming from such sources, may be 
accepted with confidence and used to ad- 
vantage. 


A NEW METHOD OF EMPLOYING 
TWIN LEAD-COVERED WIRE FOR 
ELECTRIC LIGHT WIRING.’ 


BY E. L. BERRY. 


At the present time there are prac- 
tically only two modes of running wires 
for house lighting; namely, wood casing 
or metal tubing. Wood casing, although 
no doubt answering its purpose in dry 
situations, utterly fails in damp places. 
Metal tubing, if welded, brazed or seam- 
less, thoroughly well screwed at all fittings, 
undoubtedly affords perfect protection 
from damp from without, but unfortunate- 
ly its use is attended by a trouble pecu- 
liarly its own, that is to say, “condensa- 
tion,” so that in cases where metal tubing 
is employed to overcome possible defects 
arising from a damp situation, it is done 
at the expense of introducing another and 
equally fruitful source of trouble. 

When metal tubing is employed it is 
undoubtedly very desirable, and in some 
cases even compulsory, that it should be 
“earthed.” 

Of course, in theory this is quite a sim- 
ple matter, more particularly with screwed 
tube, yet few of the tube installations in 
use at the present time would stand a 
continuity test of the tubing from each 
switch and light point to the mains. 

Having pointed out a very few of the 
defects which are possessed by tube and 
wood casing I suggest a substitute which 
in itself is by no means new, but the 
mode of employing it has, I think, some 
claim to novelty. I refer to vulcanized 
rubber twin lead-covered wires. I think 
we shall all agree that from the electric- 
ian’s point of view twin lead-covered wires 
are ideal, in so far as there can be no 
damp troubles from without or condensa- 
tion troubles from within, and the only 
reason I can assign for its not having been 
more popular are, firstly, the difficulty of 
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satisfactorily jointing the wires, or of 
looping, if joints are to be dispensed with, 
in which case one wire would be wasted 
at each switch and light run; and second- 
ly, the difficulty of making the lead cover- 
ing electrically continuous throughout for 
the purpose of earthing. 

Both these difficulties have, I think, 
been satisfactorily overcome by means of 
a porcelain joint box. It consists of two 
blocks of porcelain, the base and the cover; 
on three sides of the rebated edge of the 
base is an “earth plate,” to which are 
screwed, opposite the points at which the 
wires enter, four saddles, by means of 
which the lead sheathing of the twin wire 
is securely clamped to the earth plate, 
thus insuring metallic continuity of the 
lead sheathing of the four lengths of wire 
which enter the box. In the centre of the 
base, and entirely embedded in porcelain 
when the cover is in position, are four 
contact plates fitted with the requisite 
number of pillar terminals for connecting 
the four pairs of wires. Two of these 
contact plates are permanently connected 
together in a recess at the back of the 
base. 

That every length of wire where it en- 
ters the joint box has its lead sheathing 
clamped to a plate which is common to 
all the wires entering the box. It only 
remains, therefore, at each distribution 
board to connect the circuit wires by means 
of a metal strip fitted with the requisite 
number of saddles as fitted to the earth 
plate of the joint boxes, the said metal 
strip being connected to the lead sheathing 
of the mains where they enter the distribu- 
tion board with a metal clip and copper 
wire, so as to insure the whole of the lead 
sheathing of all the wires of the installa- 
tion being metallically continuous through- 
out. If the lead sheathing of the mains at 
the supply end is connected to a water 
pipe by means of clips and copper wire, 
we shall have, I think, a more reliable 
system of “earthing” than is the case 
with any iron or steel tubing in use at 
the present time. 

To avoid damaging the insulation when 
removing the lead sheathing at the end 
a special form of lead cutter has been de- 
vised which, while removing the sheath- 
ing in a fraction of the time it would take 
to do so with a knife, effectually prevents 
any injury to the insulation. 

Where the wiring is done on the sur- 
face the wires are fixed by means of metal 
saddles, either nailed or screwed, as is most 
suitable to walls and ceilings, the joint 
boxes fixed on the walls close to ceilings 
and in such positions as will be most 
convenient to the run of the wires. In 
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cases where the wires are fixed to brick- 
work or plaster in damp situations, as a 
precaution against possible trouble arising 
from the local action of dissimilar metals 
in contact, it would be advisable either to 
interpose some substance such as damp- 
proofed tape or paper between the saddle 
and the lead sheathing or use lead saddles. 

In the case of sunk work the joint box 
is fixed by means of an angle plate which 
is nailed to the side of the joists midway 
between ceiling and floor boards; the wires 
running with the joists are fixed by saddles 
nailed to the centre of the joists, and wires 
running across the joists are threaded 
through half-inch holes made in the centre 
of the joists with an auger bit, no further 
fixing being necessary. Where wires run 
down walls a chase is made in the brick- 
work wide and deep enough to take the 
wire; the wire is laid in and covered over 
with hoop steel two inches wide, which is 
secured by means of clout nails, driven 
into the joints of the brickwork close up 
to the edge of the steel. Where wires pass 
through brick or stone walls they should 
be drawn through bitumen tubing. 

In new buildings it may be desirable 
to interpose water-proof tape or paper 
or something of a like nature between the 
wire and the hoop steel covering the wire 
chase, to obviate any local action between 
the lead sheathing and the steel, as in the 
case of metal saddles in damp places just 
referred to. In surface work the lead 
sheathing should afford ample protection 
against anything short of deliberate or 
wanton injury. Under floors the wires 
in all cases being run midway between 
ceiling and floor are out of the reach of 
all nails or screws. Under plaster, the 
covering of hoop steel will protect the lead 
sheathing from stray picture nails, ete., 
and also keep the wet plaster from contact 
with it. 

With regard to the handling of lead- 
covered wire the most convenient way 
would be to have the 3/20 and 3/22 sup- 
plied by the makers in 220-yard lengths 
on small drums about twenty-four inches 
diameter by fourteen inches and weighing 
with the wire about one and one-half 
hundredweight. This can be readily car- 
ried about and when in use the drum 
should be mounted on a small stand leav- 
ing it free to revolve. 

In addition to the absolute freedom 
from all troubles arising from the action 
of damp and condensation upon the in- 
sulation of the wires, and the good pro- 
tection given to the wires, the system has 
one or two other advantages. Alterations, 
additions, the fixing and connecting of 
fittings, and the removal of faults in in- 
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stallations thus wired, will be as easy to 
a strange electrician as to the man who 
did the work originally. The locating of 
faults is a very simple matter, as the re- 
moval of the joint box cover gives access 
to both ends of every unbroken length of 
wire throughout the installation. 

Less skilled labor is required, the only 
part of the work requiring electrical 
knowledge being the connecting of the 
joint boxes, fittings, switches and dis- 
tributing boards. The cost of a mile of 
3/20 twin lead-covered wire, as compared 
with a mile of five-eighths-inch slip socket 
tube with the average number of bends, 
tees, etc., enclosing two miles of 3/20 
ordinary vulcanized wire of the same class, 
shows a saving of anything from twelve 
to twenty per cent, the difference being 
due to the varying proportion of tube 
fittings to tube on different installations. 

To put this method of wiring from its 
economic point of view in the worst light, 
and assuming that there is no saving in 
either labor or material, it will still effect 
a very considerable reduction in the work 
entailed in office, stores, and in the value 
of the contractor’s stock. 
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Electrical Equipment for the 


Indiana Steel Company, 
Gary, Indiana. 


At Gary, Indiana, there is being con- 


structed by the United States Steel Cor- 
poration a plant for the manufacture of 
steel. The new plant when completed 
will make use of substantially 5,000,000 
tons of ore per year and will produce an- 
nually nearly 2,500,000 tons of steel. 
Along with the completion of the various 
buildings of the new plant an entirely 
new city is going up, with parks, theatres, 
streets and water and sewage systems all 
planned. 

Quite in keeping with the immensity 
of this project are the plans for the de- 
tailed equipment. Practically all the ma- 
chinery in the steel plant will be driven 
electrically, the gases from the blast-fur- 
naces being, as far as possible, used for 
the generation of the necessary power. 
One of the first buildings to be equipped 
will be the rail mill, and the induction 
motors which will be used are not only 
of interest because of their size, but be- 
cause of the special method of control. 
Moreover, this will be the first steel mill 
in this country to operate its rolls by in- 
duction motors. Six General Electric 
three-phase induction motors, ranging in 
capacity from 2,000 to 6,000 horse-power, 
will be used to drive the main rolls. These 
motors are reversible and are specially 
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controlled. Due to the heavy overloads 
to which these machines are necessarily 
subjected, each motor is provided with a 
heavy flywheel, which, with the system of 
control, stores up energy when running 
normally and returns it to the rolls when 
subjected to a heavy overload. In addi- 
tion to the heavy flywheels, each induc- 
tion motor has an overload capacity of 
fifty per cent for one hour. Thus, three ` 
of the motors having a normal rating of 
6,000 horse-power can each deliver 9,000 
horse-power for one hour when called upon 
to do so. Mechanically, these motors are 
of unusually sturdy construction, being 
built heavy and rigid to withstand the - 
shocks to which they will be necessarily 
subjected. At the same time the con- 
struction is as simple as is consistent with 
reliability. The heavy bearings and gen- 
eral massive appearance of these motors 
is quite in keeping with the powerful rolls 
which they drive. 

The method of controlling these motors 
was specially designed by the General 
Electric Company for this service and is 
very interesting. A master controller is 
used from which the main line oil switch 
can be opened or closed, the reversing 
switch thrown in either position, or the 
resistance cut in and out of the rotor 
circuit in successive steps by means of 
electrically operated switches or contact- 
ors. The main line switch is a triple-pole, 
single-throw electrically operated oil 
switch, and the current passing through 
this is led through the reversing switch, 
a double-pole, double-throw, electrically 
operated oil switch. Special precautions 
have been taken to insure the automatic 
protection of the control system. It is 
impossible to operate the reversing switch 
unless the main line switch has been pre- 
viously opened, and if the main line switch 
has been opened by the overload trip, it 
can not be closed without first bringing 
the controller to the off position. 

As has been stated, a special arrange- 
ment is used to assist the flywheel in re- 
storing energy to the motor. So-called 
“slip relays” are provided in which the 
actuating coil carries the current of the 
motor. Whenever the motors are sub- 
jected to overloads, the slip relays operate, 
cutting a small portion of the resistance 
into each phase of the rotor circuit, caus- 
ing the motor to slow down gradually and 
the flywheel to give up a portion of its 
energy. When the load is taken off the 
motor, the reverse operation takes place 
and the motor speeds up, returning the 
energy to the flywheel. 
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The Engineering Building of the a 


LARGE assemblage of distinguished 
educators and engineers took part 
in the exercises dedicating the 

new engineering building of the Uni- 
versity of Pennsylvania. A number of 
= foreign governments, various branches of 
the Federal government and more than a 
hundred scientific societies and education- 
al institutions sent delegates to represent 
them at the opening ceremonies, which 
took place on October 19. The principal 
addresses were delivered by Frederick W. 
Taylor, president of the American Society 
of Mechanical Engineers, and by Dr. 
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the eyuipment is of the most modern 
and approved type. The exterior is of 
dark brick, with limestone trimmings, and 
the general architectural treatment is in 
the English Georgian style. There are 
three stories, with basement covering 
about a third of the entire building, the 
total floor area being 128,000 square feet. 
The heating is by direct steam, each 
room being heated by steam coils sup- 
plied by low-pressure steam from the 
central station, after having been used in 
the engines. The ventilation is by elec- 


trically. driven fans, located in the attic 
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Alexander C. Humphreys, president of 
Stevens Institute of Technology. They 
were introduced, respectively, by Pro- 
fessor Henry W. Spangler, head of the 
mechanical engineering department of 
the university, and Professor Edgar Mar- 
burg, head of the civil engineering de- 
partment. Provost Harrison conferred a 
number of honorary degrees on distin- 
guished engineers. In the evening the 
guests of the university were entertained 
at a dinner given by the alumni of both 
departments. 

The new building is the largest of the 
university group of seventy buildings, 
having a frontage of 300 feet and depth 
of 210 feet at one end, and 160 feet at 
the other. The approximate cost includ- 
ing equipment was nearly a million dol- 
lars. It is of fireproof construction, and 


and the basement. The system is divided 
into sections, each with a separate fan and 
tempering coils, so that only that portion 
of the building in use has fresh air 
pumped into it. The fans may be con- 
trolled from any room in the building. 
The building is lighted by electricity. 

The basement contains locker rooms, 
lavatories, machinery for heating and 
ventilating, storage battery rooms, labo- 
ratories for geodetic and hydraulic work, 
and for the testing of the materials of 
construction. 

On the first floor, adjacent to the main 
entrance, are the offices of the heads of de- 
partments, the east end of the building 
being devoted entirely to the civil en- 
gineering department, and the west end 
to the mechanical engineering department. 
There are two principal entrances leading 


to the main hallway, which extend east 
and west the entire length of the building, 
with staircases at both extremities. Two 
large light wells terminate in skylights 
over the ground floor. 

The Lesley cement laboratory for the 
testing of cements, mortars and concrete 
occupies the southeast corner. This room 
contains testing machines of various types 
for tensile, compressive and bending tests, 
a briquette-making machine, immersion 
tanks, damp-closets, etc., and a number of 
individual work tables, each completely 
equipped with an outfit of minor appara- 
tus. Special provision is made for investi- 
gating the properties of plain and reen- 
forced concrete. 

The eastern side of this floor is other- 
wise occupied by the main physical test- 
ing and hydraulic laboratories, both ex- 
tending partly into the basement, as pre- 
viously stated. The former contains uni- 
versal testing machines of various types, 
ranging in capacity from 30,000 to 60,- 
000 pounds; machines for torsion, bend- 
ing and impact tests, besides a complete 
outfit of extensometers, deflectometers, 
micrometers, etc. 

The hydraulic laboratory contains a 
pressure tank five and one-half feet in 
diameter and thirty-seven feet high, hav- 
ing a total capacity of 5,800 gallons, for 
experiments on the discharge through ori- 
fices and tubes, and two calibrated weir- 
tanks, five by five and one-half feet in 
cross-section and thirty-four feet long. 
These tanks are provided with partially 
removable ends. to permit also of observa- 
tions of flow over submerged weirs and 
dams. Two weighing tanks, having each 
a capacity of 1,800 gallons, have been 
mounted on scales at the discharge ends 
of the weir tanks, and will themselves 
empty by quick-discharge valves into the 
main supply tank directly underneath. 
This tank has a capacity of 23,000 gallons, 
and is connected with the city water 
mains, and, by overflow and drain pipes, 
with the sewer. It is below the basement 
floor level, so that it receives the discharge 
from any piece of apparatus either on the 
basement or first floor level. An eight- 
inch tubular well, 100 feet deep, passes 
through the floor of this tank and will 
be utilized in connection with experiments 
on the efliciency of various forms of deep- 
well pumps and air-lifts. The pumping 


plant consists of three units independently 


driven by variable-speed motors, so that 
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they may be operated either separately or 
combined and at various speeds, thus en- 
suring a wide range in the rate of supply. 

Various pipe circuits are provided and 
connected with a twelve-inch standpipe, 
extending from the basement to a height 
of about sixty-five feet, or somewhat above 
the main roof. From numerous connec- 
tions along these pipe lines water is sup- 
plied to various forms of minor appara- 
tus. 

On the west end, opening out of the 
main hall, is an instrument-testing room 
for the calibration of indicators, ther- 
mometers, calorimetric work with fuels, 
etc., and beyond that an electrical-stand- 
ard room for the comparison and cor- 
rection of electrical testing apparatus of 
every variety. The remaining mechanical 
and electrical laboratories are situated on 
a floor four feet below the entrance hall. 

The central space under the skylights, 
about 200 by 50 feet, is utilized entirely 
for workshops. In the western end is 
a foundry equipped with a small cupola, 
brass furnaces and light crane for han- 
dling flanks and ladles. A moderate- 
sized sand floor in the centre, and a 
small core-oven and benches around the 
outside, complete the equipment. 

The wood-working and pattern shop 
extends to the middle of the building, 
and is divided into two parts, the one 
intended for beginners and the other for 
students engaged on pattern work. 
= The tool room supplying the wood and 

iron shops has been placed directly at the 
centre of the building. To the east of 
this is an iron-working shop divided into 
two departments, one for beginners, the 
other for more advanced students. 

The various forms of lathes, planers, 
drill presses, etc., required in a modern 
shop, have been installed, besides a num- 
ber of electrically driven tools. 

The eastern end of the shop space is 
devoted to the forge shop, with accom- 
modations for fifteen men working sim- 
ultaneously. Collectively, the shops ac- 
commodate about ninety men working at 
the same time. 

To the west and north of the shops 
are the mechanical laboratory and a 
part of the electrical laboratories. At 
the western entrance is a dynamo and 
motor room in which direct-current work 
will be carried on. Provision for high- 
voltage and railway work has been made 
in the adjacent laboratory. 

In the mechanical laboratory steam and 
gas engines have been installed, each in- 
stallation being complete with its appa- 


ratus for doing the special kind of test- 


ing for which it is to be used. Cer- 
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tain engines are used for valve settings, 
others for determining mechanical ef- 
ficiency and others for determining the 
entire heat efficiency of the installation. 
A condensing apparatus and a small cool- 
ing tower for the steam engines and 
moderate-sized suction producer in con- 
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diators, and for experimental work on 
fans. There are also apparatus for meas- 
uring power transmitted in various ways 
and for testing the materials used by the 
mechanical engineer. A large water-sup- 
ply tank located above the third floor, and 
cisterns beneath the first floor will receive 
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nection with the gas engines makes a con- 
plete working installation. A high-press- 
ure water service with accumulators and 
belted and steam-driven air-compressors 
make it possible to carry on any experi- 
ments with hydraulic and compressed-air 
transmission. A boiler of 100 horse-power 
to supply saturated or superheated steam 
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the discharge from the various machines. 
A number of water-wheels, steel flumes 
for handling the water, and weirs and 
meters for measuring it, afford facilities 
for laboratory work in this line. 

Adjacent to the mechanical laboratory 
is the electrical laboratory, in which all 
measurements and testing to be made 
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for experimental purposes has been in- 
stalled near a small erecting floor, on 
which any kind of machine may be 
mounted and quickly connected up. 
Special testing rooms have been provided 
for refrigerating work, for experiments on 
heat transmission through pipes and ra- 


away from the machines will be carried 
on. 

There are in all five rooms in the new 
engineering building which are used for 
practical work in electricity. Each of 
them is amply lighted and all have con- 
crete floors. In every case provisions are 
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made so that any one experiment may be 
carried on entirely independent of every 


other one. 
The instrumental laboratory, where the 
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by the student. This laboratory has a floor 
space of over 4,500 square feet (seventy- 
two feet by sixty-three feet), part of 
which is enclosed for an apparatus room. 


DIRECT-CURRENT DYNAMO LABORATORY. 


men meet with their first practical work 
is for experiments in the measurement of 
electromotive force, current, resistance, 
temperature coefficient, thermoelectric ef- 
fect, inductance, capacity and permeabil- 


It is on the ground floor and nearly all 
under skylight. There are also three 
instructors’ offices and a room for the 
storage batteries for the use of the labora- 
tory. These offices and the instrument 


ALTERNATING-CURRENT Dynamo LABORATORY—DISTRIBUTING SWITCHBOARD. 


ity. The calibration of voltmeters, am- 
meters and wattmeters (indicating and 
integrating ) and the determination of 
galvanometer constants is also done here 


room are located in the middle of the 
laboratory, forming a division of the large 
room into two parts of approximately 
equal size. One of these parts is used for 
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senior students and one for juniors. The 
divisions are each completely equipped for 
two laboratory sections, which may work 
simultaneously or at different times. 

There is a table and a galvanometer 
pedestal for each student, there being 
accommodations for twenty-four men 
(twelve in each section) on the junior side 
and eighteen men (nine in each section) 
on the senior side. These tables consist of 
two concrete pillars each about two feet 
high, which carry a slab of slate twenty- 
six inches by forty-four inches and one 
and one-half inches thick. The pedestals, 
which are located immediately in front of 
the tables, are built of one large concrete 
pillar, each being capped with a slate slab 
fifteen inches by forty-four inches by one 
and one-half inches thick. They are the 
same height as the tables. 

Each of the two groups on both junior 
and senior side is provided with its own 
switchboard and its own storage-battery 
installation, which adds to the individual 
completeness of each group. 

Each of these four switchboards is built 
of white Italian marble, as are all the 
switchboards in the electrical laboratories, 
They are supplied by the Walker Electric 
Company. 

Every table in the room is provided with 
a slate terminal board upon which are 
mounted four binding posts, each of which 
is connected to its plug socket located on 
the switchboard feeding that part of the 
laboratory. By this means, any source 
of supply on the board can be connected to 
any table in the section the board feeds. 

To secure the best insulation, all wiring 
used in this laboratory is rubber covered. 
It is run below the floor level in con- 
crete drains which are covered with rolled- 
steel floor plates. 

Each of these four switchboards is fed 
by a battery of eighty storage cells. These 
have a normal eight-hour discharge rate of 
three amperes on a one-hour rate of twelve 
amperes. They are provided chiefly for 
purposes requiring high potential and 
small current. 

Each battery of eighty cells is divided 
into four groups of twenty cells each. 
The two end groups are arranged as end 
cells. Two twenty-one-point, button con- 
tact dial switches are connected in multi- 
ple with each group of end cells, and each 
of these switches is accompanied by a five- 
point switch similarly constructed which 
connects with the points where the large 
groups of twenty are joined. This makes 
a total of four twenty-one-point and four 
five-point dial switches per board, i. e., 
four sources of storage-battery electromo- 
tive force, which canbe independently 
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varied, and whose ranges are from two to 
160 volts. By means of a single switch 
the entire eighty cells may be thrown 
into an arrangement of forty cells in series 
and two in multiple for charging. 

An additional storage battery of six 
cells for each junior and twelve cells for 
each senior laboratory is installed. These 
cells have each a normal discharge rate 
of fifteen amperes for eight hours or sixty 
amperes for one hour. Many different com- 
binations of series and multiple arrange- 
ment may be got with them, and on the 
senior board several hundred amperes are 
available at any part of the laboratory. 

All switchboards in this laboratory are 
also supplied with 110 volts from the dy- 
namos which supply the current for the 
building, and each circuit on all the boards 
is protected by a circuit-breaker. 

The boards on the senior side have also 
alternating current which comes from a 
special generator used for this purpose 
alone. 

By the arrangement of plugs that is 
employed, the establishment of any desired 
circuit can be accomplished as quickly as 
on the modern telephone. 

As sources of energy for some of the 
more elementary work, twenty-five pri- 
mary batteries are provided. 

The floor space in the direct-current 
dynamo laboratory is over 2,000 square 
feet (thirty-three feet by sixty-two feet), 
and it has an instrument room and an in- 
structor’s office. 

Like the instrumental laboratory, it is 
on the ground floor. The wiring also is 
installed in a manner gimilar to that in 
the above room. The wire used is fire 
and waterproof and not rubber-covered. 

The dynamos and the motors driving 
them, as well as the motors for test, are 
all placed upon raised concrete founda- 
tions of sizes varying from four feet square 
to eight feet square. These are approxi- 
mately six inches in height, and on top of 
them are placed wooden runners of three 
inches by four inches yellow pine at a dis- 
tance of about six inches apart. On top 
of these wooden pieces are iron straps laid 
at right angles to them. The irons are 
screwed to the wood which is bolted to the 
concrete. The machines rest immediately 
upon the iron strips and may be clamped 
ineany desired position. 

All vibration produced by the machines 
is taken up in the wood. The machines 
are set up in position for the respective 
tests upon which they are to be used. 
There are twelve tests, and each is provided 
with a testing table. These are made of 
heavy oak and are attached to the founda- 


ELECTRICAL REVIEW 


tions by means of bolts imbedded in the 
concrete. Switches for short-circuiting 
the ammeters, and line switches, as well 
as field rheostats, are all permanently at- 
tached to the tables. All test machines 
are, however, connected up each time by 
the student who is running the test. 

A slate terminal board is placed at 
each test, and there are four binding posts 
mounted on each which are wired to plug 
sockets located on the bottom of the switch- 
board. One panel of this board is devoted 
to the storage-battery installation that is 
provided for this room. These batteries 
are located in the regular storage-battery 
room in the basement, and are arranged 
so that current can be got at six, twenty, 
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the tests upon which they are used, are 
a General Electric five-horse-power shunt 
motor, a Westinghouse five-horse-power 
shunt motor, a General Electric five-horse- 
power series motor, a Crocker-Wheeler 
five-horse-power series motor, a Dallett 
five-horse-power differential compound 
motor, and a Westinghouse five-horse- 
power differential compound motor. 
These motors have a special form of 
pulley to allow a circulation of water. 
There is a water supply located at each 
test and a drain to carry off the water. 
Two exactly similar five-horse-power 
shunt motors of Westinghouse make are 
provided for use in the investigation and 
location of losses by Hopkinson’s method. 
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110 and 150 volts. At the lowest voltage 
they will supply forty-five amperes for 


eight hours or 180 amperes for one hour. 


While at twenty volts they will give fifteen 
amperes for eight hours or sixty amperes 
for one hour. At each of the higher volt- 
ages the current available is four and one- 
half amperes for eight hours or eighteen 
amperes for one hour. This is used for 
such purposes as measuring armature and 
field resistance, also for any other pur- 
pose where a steady source of current is 
required. 

The main power supply for this labora- 
tory is from the building power-house. 
Five hundred amperes are available at 110 
volts. The main circuit is protected by a 
circuit-breaker of that size, while each 
motor and all test circuits are equipped 
with circuit-breakers of proper size. 

The machines found here, together with 


These have the losses supplied electrically 
and can be belted together or direct-con- 
nected by coupling. 

The generator equipment consists of 
a two-kilowatt Edison shunt generator 
belted to a three-horse-power Wagner 
motor, a three and one-half-kilowatt Holt- 
zer-Cabot compound generator belted to 
a five-horse-power Crocker-Wheeler shunt 
motor, a three-kilowatt Crocker-Wheeler 
compound generator belted to a five-horse- 
power shunt motor of the same make, 4 
one-kilowatt Weston shunt generator 
belted to a two-horse-power Lundell shunt 
motor and a five-light Thomson-Houston 
arc dynamo belted to a five-horse-power 
Crocker-Wheeler shunt motor. l 

The alternating-current laboratory 18 
located on the second floor. Its total floor 
space is over 2,100 square feet (thirty- 
eicht feet by fifty-six feet), and with- 
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in it are an instrument room, an instruc- 
tor’s office and the photometer rooms. 


All test machines are mounted on raised — 


foundations in the same manner as that 
found in the dynamo laboratory, pre- 
viously described. 

In the same manner, also, each test is 
provided with its own table, to which are 
attached all switches for the work. 
A slate terminal board is provided which 
carries four, six or eight binding posts as 
the case may require. For example, in 
case of a six-phase rotary converter there 
are eight binding posts, two for the direct 
current and six for the alternating side. 

All wire used in this room is fire and 
weatherproof and is run open, attached by 
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placed in the alternating-current labora- 
tory :. 

A Wagner four-kilowatt, sixty-cycle, 
104-volt generator, belt-driven by a seven- 
and-one-half-horse-power General Electric 
motor. 

A Westinghouse two-kilowatt, sixty- 
cycle, 104-volt generator, belt-driven by a 
{nree-horse-power Robbins & Myers motor. 

A 125-cycle, fifty-two-volt Holtzer- 
Cabot motor which starts as a repulsion 
motor. This is supplied with power from 
a small Westinghouse generator which is 
driven by a two-horse-power General Elec- 
tric shunt motor. 

A group of four four-kilowatt generat- 
ors, direct-connected to a fifteen-horse- 
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cleats to wooden runners imbedded into 
the plaster of the ceiling for this purpose. 

Each test is provided with its own gener- 
ator and is independent and complete in 
itself. These generators are motor-driven, 
all being direct-connected sets, and both 
motors and generators, as well as the cir- 
cuits from the latter to their tests, are 
controlled from the switchboard. 

This switchboard is the largest board 
in the building for laboratory use and con- 
sists of seven panels. It is somewhat over 
fourteen feet in length, and all circuits 
are protected by circuit-breakers. 

The direct-current motors in this labora- 
tory, which are used to drive the gen- 
erators, also the direct-current field exci- 
tation, are supplied from the power-house 
in the building, at 110 volts. Five hun- 
dred amperes are available. 

The following generating apparatus is 


power differential compound motor sup- 
plied by the Fort Wayne Electric 
Works. These generators supply power 
at different frequencies and voltages to a 
number of transformers, synchronous and 
induction motors, arc lamps and other 
apparatus. 

Among the motors in the laboratories 
are: 

A General Electric three-horse-power, 
sixty-cycle, single-phase synchronous mo- 
tor, provided with a one-half-horse-power 
direct-current Westinghouse motor for 
starting. 

A five-horse-power, two-phase, 110-volt, 
sixty-cycle, variable speed induction motor 
of General Electric make, which draws 
power from a five-kilowatt generator di- 
rect-connected to a seven-and-one-half- 
horse-power motor supplied by the West- 
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inghouse Electric 
Company. 

A General Electric ten-horse-power, 
three-phase, 110-volt induction motor sup- 
plied with power from a Fort Wayne di- 
rect-connected set consisting of a seven- 
and-one-half-kilowatt generator and a 
ten-horse-power motor. 

A multiphase rotary converter, 110 volts 
on the direct-current side, supplied by the 
General Electric Company. This machine 
draws power from the direct-connected 
Fort Wayne set when converting from al- 
ternating to direct current. 

All the laboratories are amply equipped 
with the best makes of measuring instru- 
ments, so that no student’s work is ham- 
pered in this regard. There are also gen- 
erous supplies of other accessories, such as 
rheostats, resistances, condensers, lamps 
and other devices. 

On the second floor of the building a 
reference library and reading room occupy 
the central space on the front of the 
building. The library and stack at one 
end will hold about 20,000 volumes. The 
library is flanked on either side by a 
series of recitation and lecture rooms, 
which are continued along both ends of 
this floor. Between the light-wells at the 
ecntre of the building is a students’ as- 
sembly room with about 2,500 feet of floor 
space. There are also a number of rooms 
for instructors along the south side of the 
light-wells. 

The rear portion of this floor for nearly 
the entire length of the building is as- 
signed to drawing rooms. A separate room 
will be allotted to each class and an in- 
dividual desk to each student, so that he 
may have free access to the same at‘all 
hours. 

On the third floor is a large room for the 
use of the engineering societies, a general 
supply store and the library stack ex- 
tends through the middle of the front of 
the building; the space along the front 
being otherwise assigned to class rooms 
and to instructors’ rooms along the south 
of the light-wells. 

In the east and west wings, spacious 
rooms have been set aside for engineering 


museums. The rear of this floor is also 
devoted to drawing rooms which, like the 
drawing rooms on the second floor, will 
have the full advantage of north light 
through windows of ample dimensions. 

The engineering department of the uni- 
versity was established in 1874, but the 
constant increase of numbers in the classes 
of the departments has necessitated their 
moving into more spacious quarters three 
times since their founding. The depart- 
meuts this year have a total enrollment of 
nearly 600 students, and a teaching force 
of forty. 
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CAR BRAKES.: 


BY HENRY MOZLEY (GENERAL MANAGER, 
BURNLEY CORPORATION TRAMWAYS.) 


In view of the large number of accidents 
on tramways recently owing to failure of 
brakes, and the anxiety of the executive 
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simultaneously, and on no occasion during 
the period did an accident occur caused 
by a failure of brakes. 

Fig. 1 shows the nature of the route. 
The Padiham section is three miles nine- 
teen chains in length, having very little 
level in it, the characteristic of the route 


Fig. 1.—GRaADIENT LINE, BURNLEY CORPORATION THAMWAYS. 


committee to have the question considered 
in all its bearings, I had no hesitation in 
complying with the request to give the 
Association the benefit of our experience 
with brakes at Burnley, and my committee 
instructed me to furnish you with any 
information you required. Municipal 
authorities, having only one interest to 
serve, can approach the subject without 
suspicion of bias, and makers of brakes 
may be assured that it is the public interest 
and safety alone which the Association has 
in view; moreover, this very disinterested- 
ness enables local authorities to freely com- 
municate to each other their common ex- 
periences and information without let or 
hindrance. 

The Burnley Corporation Tramways 
consist of a trunk line seven miles twelve 
chains in length, and three branch lines 
a ljttle more than one mile each. The 
trunk line was worked with steam power 
for twenty years, the locomotives weighing 
ten tons ten hundredweight in working 
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being a steady rise to Park-lane from both 
directions—the exact rise Padiham to 
Park-lane being 257 feet, and the distance 
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The trunk line has been worked elec- 
trically from March, 1902. The cars are 
double-decked bogies, equipped with Brill 
maximum traction trucks and British 
Thomson-Houston motors, their weight 
being twelve tons ten hundredweight and 
seating capacity seventy, the weight, fully 
loaded, seventeen tons ten hundredweight, 
with occasional heavier loads. There have 
been no accidents connected with the 
brakes, which are the simple hand-brake 
improved by ourselves, and the rheostatic 
brake. Track brakes are not required or 
used on this route. 

After the trunk line had been in opera- 
tion twelve months and the result being 
satisfactory, my committee began the con- 
struction of the three branch lines. One 
of these, the Manchester-road branch, is 
of an exceptionally dangerous character, 
having a continuous gradient averaging 
1 in 18 for the full distance and 1 in 9.8, 


~ Manchester Road Section 


Fic. 3.—GRADIENT, MANCHESTER SECTION, 


two miles three chains; and Calder Vale 
to Park-lune 155 feet, the distance 
seventy-five chains; thus showing that we 


Padiham to Burnley Section 
Fic. 2.—GRADIENT LINE, BURNLEY CORPORATION TRAMWAYS. 


order; bogie cars weighing four tons, and 
having a seating capacity of sixty-four pas- 
sengers, so that loads of twenty tons were 
frequent. The brakes were actuated by 
steam power upon all the twelve wheels 

1 Paper real before the Leeds meeting of the Munici- 


pal Tramways Association ob September 19. (Slightly 
abstracted. 


had long been accustomed to controlling 
heavy weights on severe gradients, and 
made us very much alive to the importance 
of brakes when the time came for the in- 
troduction of electric traction A section 
of this portion of the line is given in 
Fig. 2. 


11 and 12 in parts near the junction with 
the trunk line, the actual rise being 340 
feet in one mile, thirteen chains. 

Fig. 3 will illustrate the nature of the 
gradient very clearly. 

The car for this and the Towneley route 
(worked as one line, horse-shoe shaped, 
and touching the trunk line in Burnley 
center) is of special design, having & large 
inside scating capacity forty-four, the 
Towneley branch having a low culvert 
under the Leeds and Liverpool Canal. This 
necessitated four motors, thus bringmg 
up the weight of the car to fourteen tons, 
twelve hundredweight, fifty-four pounds, 
empty, and seventeen tons, ten hundred- 
weight, 110 pounds, fully loaded. 

You will readily understand that to con- 
trol this weight on such heavy gradients 
the best brakes obtainable were necessaTy» 
and my committee appointed a spec 
subcommittee to deal with the question, 
and it is from this point the subject 
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be the most interesting and instructive. 
We had come to the conclusion that only 
mechanical track brakes were suitable, and 
made full inquiries into all types of track 
brakes known to tramway men, including 
the Hewitt & Rhodes’ air brake erected on 
cars at Oldham (this brake was used for 
emergencies only and appeared to be too 
unreliable in the matter of maintenance), 
and found not one would answer our re- 
quirements. We were, therefore, driven 
to the necessity of designing one. 

This brake was erected on a locomotive 
we were building at the time, and its per- 
formances were so satisfactory that it was 
resolved to adopt it for the Manchester 
road cars, and here I may say that during 
the trials it was found that it would be 
unsafe to use wood for the slippers, and 
that soft grey cast iron was the only suit- 
able and safe material. Before this point 
was reached we had obtained some reliable 
information and experience of magnetic 
brakes, which, by this time, had begun to 
interest tramway men. I propose to go 
into a little more detail to make clear to 
you the causes which proved to us the 
unsuitableness of the magnetic and the 
adoption of the mechanical track brakes 
with cast-iron slippers in place of wood 
—the general practice where mechanical 
track brakes are used. We had been ac- 
customed for twenty years to the use of 
the mechanical brakes, and it was a con- 
siderable shock to go back to hand brakes 
when electricity was put into operation, 
and we naturally kept a lookout for a 
remedy for this backward step, and the 
magnetic brake appeared to fulfil the re- 
quirements. We, therefore, obtained per- 
mission to try two rival magnetic brakes 
for the purpose of ascertaining their suit- 
ability for service brakes, and at the same 
time ascertain whether the brake could be 
used on the Manchester road cars. 

By this time we had gained considerable 
experience of the rheostatic brake, and 
found that it was highly destructive to 
the motors and could only be used for 
emergencies. The magnetic brake being 
actuated by the same means, we took the 
precaution of requiring the makers to 
satisfy us by actual measurements as to 
the voltage and amperes generated by the 
motors. .Both makers entered into an 
agreement to do this, and the brakes were 
erected on Nos. 6 and 7 cars, the cars 
being precisely alike. 

The Newell brake was fixed to No. 6 
car, but we could not use it as a service 
brake owing to the high current generated 
causing the resistances to overheat, its 
tendency to skid the wheels and other 
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causes, and it was removed and returned 
to the makers. 

The British Thomson-Houston Com- 
pany’s brake was kept in service five 
months, and during that time three arma- 
tures were burnt out, and the brake had 
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Table II, readings taken by ourselves at 
a later date, and after the British Thom- 
son-Houston Company had altered the 
magnets of its brake. 

The data are placed side by side for 
convenience. 


TABLE I—TESTS OF BRITISH THOMSON-HOUSTON MAGNETIC BRAKES—JULY 22, 1903. 


From To Distance, Time, 
Pole No. Pole No. Feet. Seconds. 
101 84 1,856 102 
73 65 857 43 
49 46 328 14 
37 34 351 15 
sa ae are 21 
49 46 328 20 

ee 20 
37 34 351 wie 
ee ee eee 21 


a ist notch—Grades 1 in 26, 1 in 28, 1 in 22, 1 in 40, 1 in 253. 


of motors. 
.6 ist notch—Grade 1 in 26. 
c 1st notch—Grade 1 in 18. 


Reading 


Speed. in Amperes. Volts. 
12.4 35 to 17 400 to 200a 
13.6 35 to 15 400 to 200b 
16.0 47 to 34 550 to 300c 
stata 90 to 25 800 to 250d 
16.0 48 to 28 590 to 350¢ 
11.4 90 to 25 800 to 300d 
11.2 29 to 24 250 to 210/f 
11.2 32 to 29 300 to 2007 
Momen- Contin- Momen- Contin- 
tarily. uously. tarily. uously. 
ae 50 25 400 to 220k 
11.4 25 2502 


No flashing or sparking 


No flashing or sparking of motors. 


d ist notch—High ampere and volt readings due to high initial speed of car, which 
had not come to an even speed when readings taken. No flashing or sparking of motors. 


e ist noteh—Grade 1 in 21. 
J 2d notech—Grade in in 18. 


9 2d notch—Speed of car fairly constant when readings taken. No flashing or sparking 


of motors. 
h 2d notech—Grade 1 in 21. 


i 2d notch—Car had come to even speed when readings taken. No flashing or sparking 


of motors. 


en oo = 


to be abandoned. After the second arma- 
ture failed the makers made important 
alterations in the magnets, which lessened 
the pressure on the motors, but notwith- 
standing this improvement one more 
armature burnt out, and we were then 
convinced the magnetic brake was un- 
suitable for service purposes. 

The makers took measurements as re- 
quired by the agreement, and Table I 


Fole No. P oe Grade. Brake. 
101-84 1,856 1 in 26 B.T.-H. 
ae ae 1 in 28 ap 

1 in 22 Si 

1 in 40 wW. 

+ exe 1 in 253 sa 
73-65 857 1 in 26 B.T.-H 

ig ita pen WwW 
49-46 328 lin 18 B.T.-H 
a ie ia B.T.-H 

te Se a W. 
37-34 351 1 in 21 B.T.-H 
bd ar es B.T.-H 

W. 


The tests were carried out on certain 
down grades on the tramway route, as 
indicated by pole numbers in Table II. 

During the tests these grades were ap- 
proached at a fairly high rate of speed, 
and shortly before reaching the first pole 
marking the prescribed course the track 
brakes were applied. The time required 
to cover the distance was noted, and con- 
current readings were taken of amperes 


TABLE II—TESTS MADE DECEMBER 22, 1903. 


y. S Speed. amperes. “Volts” 
1 47.5 11.75 13.4 135! 
1 47.0 11.80 19.2 198 
0 46.4 12.6 16.0 204° 
0 4.90 11.9 16.0 146 
0 17.0 13.1 28.0 326° 
0 12.8 17.4 47.0 584- 
0 11.8 18.9 51.5 710 
0 15.5 15.45 35.0 4521 
0 16.6 14.4 30.0 386 
0 16.0 14.95 40.0 532 


current. 


1Car brought toa stop with British Thomson-Houston brake, eighty-two amperes maximum 


2 Dead stop made with eighty-five amperes maximum British Thomson-Houston brake and 100 


amperes + Westinghouse. 


3 Westinghouse resistance smoking, stop made with 100 amperes + British Thomson-Houston 


brake and 100 amperes + Westinghouse brake. 


Houston very slightly. 


Westinghouse wheels skid; British Thomson- 


4 Dead stop, no skid ; 100 amperes British Thomson-Houston and Westinghouse, 


gives the statement supplied by the 
British Thomson-Houston Company’s en- 
gincer. 

The Westinghouse company’s representa- 
tive failed to supply the readings which 
were taken by them, but I append, in 


and volts at intervals of four or five sec- 
onds. From these observations was deter- 
mined the average speed of car when de- 
scending the grade under the action of the 
brake, also the average total amperes 
generated by motors and the voltage across 
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the motor armature. The results are 
shown in Table IJ. Rails were very greasy. 

In the above Table II the average values 
of amperes and volts are computed from 
the readings taken when running between 
poles indicated in first column. The mo- 
mentary high values observed when bring- 
ing the car to a stop have not been con- 
sidered in computing the average. 

Several emergency stops were made on 
slight down grade with the following re- 
sults: 


W hose Distance 
Brake. to Stop: Time. Volts 
B.T.-H. 67 5 640 
B.T.-H. 54 4 320 
W. 130 7 1,160 


The second emergency stop with the 
British Thomson-Houston brake was an 
entirely satisfactory stop, the retardation 
being practically constant, and at a very 
high rate. The above figures show the 
rate to have been 4.6 miles per hour per 
second, and the initial speed about 18.5 
miles per hour. 

A further series of tests was made with 
the same cars on the Manchester road 
route. The cars were allowed to descend 
the grade with the track brakes in opera- 
tion. Five stops were made during the 
run, using track brakes only, and the 
time from start to finish of test was noted 
-in each case, as well as approximate speeds 
and total amperes taken by the brakes: 


Average speed, approximate..............06: 
Total time, including stops...............200- 
Total time, exclusive of stopsS...........e000. 
Average current, exclusive of momentary 

stopping currents over 50 amperes........ 
Average current, inclusive of stopping cur- 

rents 


Although the British Thomson-Hous- 
ton readings were more favorable than in 
the first test, the voltage and amperes were 
still high. 

Now compare the ordinary braking cur- 
rents with the driving currents on the 
same hills: 

Brakes .......10 to 68 amperes. 
Driving ...... 51 to 90 amperes. 

Remembering that motors are designed 
for driving only it is no mystery why 
armatures burnt out with the almost 
double work put upon them. But this is 
not the only reason why magnetic brakes 
could not be used for service purposes— 
they are uncertain in their action, and the 
tendency to skid a source of danger. With 
every desire to obtain a service brake, we 
were obliged to give up the magnetic 
brake, and we are still on the look-out for 
a suitable form of mechanical brake to 
relieve the driver from hand-braking. 
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The magnetic brake had not been used 
anywhere under the circumstances of the 
Manchester road tramway, and with our 
experience of it on the trunk line it was 
quite clear an unsuitable brake for the 
conditions obtaining there. A simple 
matter of figures will show you how this 
is. By experiment it has been found that 
at saturation point the Newell brake mag- 
net can be lifted from the rails at fifteen 
hundredweight. Now compare this with 
the weight required to hold eighteen tons 


Remarks. 


With Westinghouse brake motors flash and 


wheels skidded slightly. No flashing or 
skidding with British Thomson - Houston 
brake. 


on 1 in 9.8—the car must run away if 
nothing else to depend on. 

I now proce2d to describe the mechan- 
ical track brake, and the way it operates 
upon the cars which have been working 
the Manchester road route for a period of 
two and one-half vears with an entire 
absence of accident: 

The hand wheel of the track brake has 
a diameter of sixteen inches—reckoning 
fifteen inches centre of rim gives a cir- 
cumference of forty-seven inches. This 
wheel operates a screw of one-half-inch 
pitch (which is provided with a ball thrust 
to reduce friction), which is connected by 
pull rods direct to the swing lever in the 


centre of the car. The gear ratio between 


B.-T.-B. Westinghouse 


Brake. Brake. 
74 m.p.h. 74 m.p.h. 
14 min. 12 min. 7 sec. 
11 min. 10 min. 42 see. 
16.68 amps. 19.29 amps. 
23.22 amps. 29.28 amps. 


the hand wheel and the nut on the screw 
is 94 to 1. The floating lever in the 
centre of the car has a leverage of 5 to 3. 
The connection between this lever and the 
levers on the trucks is by rod and chain, 
and is not affected by the radial move- 
ments of the trucks on curves. The power 
is imparted to the track shoes by means of 
levers having a ratio of 3 to 1. Total 
leverage, 468 to 1. 

The brackets (which are of cast steel) 
carrying the track shoes and the fulcrums 
of the levers are attached to the truck 
frames by means of steel angle and tee 
bars, which are bolted to the truck frames. 
The wearing parts of the shoes are of cast 
iron, and are easily renewed. 

The brake is used as follows: on leav- 
ing the terminus at the summit the brake 
is screwed down sufficiently to allow the 
car to run the proper speed with the hand 
brakes off; the car is then controlled by 
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the hand brake, which has about the same 
leverage as the track brake. When the 
car is stopped the track brake is eased off 
to allow the car to start, and then screwed 
down again as before. 

For an emergency stop the rheostatic 
brake is used, and its effect is very effi- 
cient and will stop the car at six miles 
per hour on 1 in 9.8 in three yards or 
four yards. 

Each shoe and lever to the shoe is in- 
dependent, therefore the failure of one 
shoe or lever does not affect the remainder. 
Two shoes only will safely control the 
car. The track brake alone will bring the 


car down safely and make service stops, 
thus being a perfectly independent brake 
and additional to the ordinary equipment 
of the car. The shoes are easily changed, 
and last from ten to twenty-one days ac- 
cording to the weather. The dimensions 
of the shoes are fifteen inches long by 
three inches wide, and the wearing depth 
is one and three-eighths inches. When 
cast-iron slippers were adopted there were 
no data available as to the wearing effect 
upon the rail, but the accompanying sec- 
tion of the rails on the heaviest portion of 
the gradient clearly show that the wear on 


Down grade ) in 9.8 


Up prove 1 in 9,8 
Fia. 4.—WEAR ON RAILS. 


the down or braking side is less than the 
up or driving side. 

Fig. 4 illustrates the wear on the rail 
after two and one-half years’ service, and 
the passage of 81,655 cars. 

Practically no sand is used on the down 
rail, even in greasy weather, and I may 
here state the meteorological conditions 
of Burnley are bad, the rainfall being 
greater than any other part of Lancashire 
except the lake district; moreover, the 
subsoil is clay, which accounts for Burn- 
ley being such a favorable district for 
weaving. The brake has recently been 
adapted to maximum traction trucks 
under the double-deck cars with equally 
satisfactory results. 

Finally, I submit the following conclu- 
sions from our experience: Bogie cars are 
casier to control on steep inclines than 
four-wheel cars, whatever the character of 
the brakes. Magnetic brakes, particularly 
those which affect the wheel brakes, are 
unsuitable for tramways either for service 
or safety purposes. ‘That they can only 
be considered as auxiliary to the rheostatic 
brake, and not as independent track 
brakes. That thev are highly destructive 
to the motors. ‘They are treacherous and 
uncertain in their action. 

The only form of brakes which will 
safely control a car on gradients greater 
than 1 in 14 or 15 are: (a) hand brake 
with adequate leverage actuating cast-iron 
blocks on the wheels; (b) mechanical 


track brakes with adequate leverage pro- 


vided with cast-iron slippers; (c) rheo- 
static brake for emergencies only. 
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New Electric Generating Sta- 
tion at Birmingham, 
England. 

The new generating station erected at 
Summer lane, Birmingham, in connection 
with the electricity supply of that city 
was formally opened on October 10. It 
constitutes the third power-house belong- 
ing to the corporation, the others being 
situated at Dale End and Water street 
respectively. Both these latter stations are 
equipped with small units; in fact, al- 
though they contain no less than eleven 
generating sets each, their maximum com- 
bined output only amounts to less than 
5,000 kilowatts. Such plant was mani- 
festly inadequate for the supply for Bir- 
mingham, and the acquisition and electrifi- 
cation of the tramways by the corporation 
made it urgently necessary to provide a 
new and modern power-house. 

A site was consequently acquired, 
bounded on one side by Summer lane and 
on the other by the Birmingham and 
Fazeley canal, and a power-house erected 
to the general designs of R. A. Chattock, 
the corporation electrical engineer. The 
main building comprises three bays—the 
engine house, of 100-foot span; the boiler 
house, of eighty-nine-foot span; and the 
economizer house, of forty-seven-foot span. 
Each bay runs the full length of the build- 
ing, 275 feet. The switch gear is placed 
at one end of the engine room, and is con- 
sequently a considerable distance from 
some of the machines to be controlled. 

The plant in the station has been put 
down to deal with four classes of supply: 
(1) A direct-current supply to consumers 
near the station at 220 or 440 volts, the 
distribution being on the three-wire sys- 
tem, with 440 volts across the outers; (2) 
A direct-current supply at 440 volts sent 
through trunk mains to Dale End and 
Water street generating stations, for dis- 
tribution from thence; (3) A direct-cur- 
rent supply at 550 volts for the tramways 
in the vicinity; (4) A high-tension three- 
phase supply at 5,000 volts to the substa- 
tions in the city. Altogether, the first 
equipment of the Summer lane station will 
consist of 7,000 kilowatts of direct-current 
plant, and 4,500 kilowatts of alternating- 
current plant, though the ultimate capac- 
ity of the station will be 13,000 kilowatts 
of direct-current plant and 13,500 kilo- 
watts of alternating-current plant. 

The generating plant now installed, or 
in course of erection, consists of four 
Belliss-Dick Kerr 1,500-kilowatt direct- 
current sets, two Belliss-Westinghouse 
1,500-kilowatt alternating sets, three Bel- 
liss-Westinghouse 500-kilowatt alternating 
sets, and two 500-kilowatt direct-current 
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turbo machines, built by C. A. Parsons & 
Company. The six large Belliss engines 
are exactly similar, and have cylinders 
twenty-five inches, 36.5 inches and 
fifty-five inches in diameter, with 
thirty-three-inch stroke. The direct- 
current sets run at 160 revolutions per 
minute, and the alternating-current sets at 
one hundred and sixty-six and two-thirds 
revolutions, the latter speed being required 
for a frequency of twenty-five to be ob- 
tained from the alternators. Steam is sup- 
plied at 180 pounds, superheated by 100 
degrees to 150 degrees Fahrenheit. The 
engines are fitted with large fly-wheels, the 
total amount of stored energy being 3,400 
foot-tons for the direct-current sets and 
4,600 foot-tons for the alternating-current 
sets. The governors are capable of keep- 
ing the speed within two per cent of nor- 
mal over a load ranging from nil to 1,875 
kilowatts, or twenty-five per cent overload. 
As it is intended to supply power, light- 
ing and traction current from the same 
three-phase bus-bars, the importance of 
close governing will be obvious. 

The four 1,500-kilowatt direct-current 
generators built by Dick Kerr & Com- 
pany, Limited, are compound-wound six- 
teen-pole machines, having their armature 
spiders extended and bolted directly to the 
fly-wheels of their respective engines. They 
will be run as shunt machines when on the 
lighting load; but the compound winding 
can be put into circuit from the switch- 
board when they are required for traction 
purposes. The two Westinghouse 1,500- 
kilowatt three-phase alternators generate 
at 5,000 volts twenty-five periods. They 
are of the standard Westinghouse engine- 
type design, with rotating fields bolted to 
the engine fly-wheels and excited by two 
100-kilowatt General Electric exciters. 
The minor plant includes two motor- 
driven balancers of 100 kilowatts capacity 
for dealing with the out-of-balance cur- 
rent on the local lighting network; and 
two twenty-five kilowatt three-wire boost- 
ers to increase the pressure on the trunk 
mains to Dale End and Water strect. 
These machines. are capable of giving a 
boost of ten volts in either sense, and of 
dealing with a current of 2,500 amperes. 
Each set consists of a motor and two 
boosters for dealing separately with each 
side of the three-wire system. Besides 
these there is a 200-kilowatt motor gen- 
erator which, together with the balancing 
and boosting machinery, has been con- 
structed by the Phenix Dynamo and 
Manufacturing Company, Limited. This 
motor generator has been installed for the 
purpose of supplying the tramway load 
from the lighting bars during the night, 
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when the traffic is very small. It is in- 
tended to install a large battery with a re- 
versible booster to equalize the load on 
the traction generators. 

There are four switchboards allocated 
respectively to the control of the main gen- 
erators, the tramway feeders, the trunk 
mains and the lighting feeders. These 
boards have been constructed by the Brit- 
ish Thomson-Houston Company, and the 
switch gear is of this company’s well- 
known type. 

The boiler house contains ten Babcoek 
and Wilcox water-tube boilers of the 
“land” pattern, each with a heating sur- 
face of 6,182 square feet, and fitted with 
a superheater -of 898 square feet surface. 
The working pressure is 180 pounds. Each 
boiler has a chain-grate stoker giving a 
grate area of 100 square feet, and is esti- 
mated to evaporate 24,000 pounds of water 
per hour with a natural draught of three- 
quarters inch of water. Coal is received 
from the private canal basin, where it is 
thrown from the barges on to a twenty- 
four-inch band-conveyer. ‘This delivers it 
into an Ingrey weighing -and recording 
machine. After weighing it is elevated 
by one of the two bucket-conveyers, and 
delivered into hoppers in the boiler-house 
roof.— Engineering, October 12. 

_——_-@> 
“Increasing the Standard of 
Hlumination.” 

TO THB EDITOR OF THE ELECTRICAL REVIEW: 

Permit me to express my appreciation 
of your editorial on “Increasing the 
Standard of Illumination” in your issue 
of October 20. 

In my opinion the present tendency of 
increasing the intrinsic brilliancy of light 
sources is one which should be deprecated. 
I am glad to note that you take the same 
view of the matter. 

In your report of the discussion which 
took place on this subject at the October 
meeting of the New York Section of the 
Illuminating Engineering Society there is 
an obvious error. Referring to the in- 
tensity of illumination given by a ground- 
glass window on a bright day, you quote 
me as saying that this might be as low 
as one-fiftieth of a foot-candle. Obviously, 
the intensity of illumination in foot-can- 
dles would vary according to the distance 
of the point at which the measurement 
was made to the window. 

What I said was, the intrinsic illumina- 
tion in the case cited was less than one- 


fiftieth of a candle-power per square inch, 
which is far less than that of any of the 
light sources referred to in the paper un- 
der discussion. 


L. B. Marks. 
New York, October 20, 1906. 
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Piston Action of the Electrical Air 
Drill. 

The more effective action of the electric 
air drill as compared with the simple com- 
pressed-air drill is explained here by 
Brank Richards. In the first place it is 
pointed out that the electric air drill has 
no valves—that its piston is actuated by 
the alternate supply of compressed air on 
each side directly from a small two-piston, 
motor-driven compressor. This arrange- 
ment is a simplification over the usual air- 
operated arrangement, as all the parts of 
the drill which usually give trouble and 
cost so much for repairs are eliminated. 
The compressors, the author suggests, 
should more properly be called pulsators, 
as they have no valves and no water 
jackets. The more effective blow of the 
electric air drill is due to the fact that 
the compressor piston follows up the drill 
piston and maintains an increasing air 
pressure throughout nearly the whole 
stroke, while with the compressed-air 
drill the pressure is a maximum at the 
start and dies out throughout the 
stroke. For this reason the blow delivered 
by the electric drill is more penetrating. 
Another advantage of the combination 
drill is its small liability to sticking. 
When a compresser-air drill catches, the 
bit must be loosened by hammering or by 
means of a wrench. The electric air drill, 
however, when it catches, is subjected to 
a rapidly alternating series of pulls and 


thrusts which nearly always loosen the bit 


before the operator can get a tool on it. 
This effect saves a great deal of time by 
not wasting it—Abstracted from the En- 
gineering and Mining Journal (New 
York), October 13. 


< 


Chemical and Electrical Changes 
Induced by Light. 

For some time past H. S. Allen has 
been engaged in an investigation of the 
fatigue shown by metals for the photo- 
electric effect. He has made a careful ex- 
amination of the rate at which the photo- 
electric current decays in the case of a 
zinc plate polished or amalgamated. A 
large Nernst lamp supplied with current 
from storage cells is used to give a steady 
source of light. The decay immediately 
after exposure to the light was very rapid, 
but after about twenty minutes became 
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much slower. For a change taking place 
according to the “compound interest law,” 
as in the case of a mono-molecular chem- 
ical reaction or a purely surface effect, it 
is known that the curve can be represented 
by an exponential term involving the time. 
In the case of zinc the author found that 
the activity at any instant can be repre- 
sented with considerable accuracy by the 
sum of two exponential terms. It is pos- 
sible to interpret this result somewhat on 
the lines followed by Rutherford in ex- 
plaining the decay of the excited activity 
of radium or thorium by supposing that 
a succession of changes takes place. 
Similar results have been obtained in the 
case of aluminum and also with specimens 
of colored fluorspar. It is interesting to 
note that the longer waves of light tend 
to produce a change in the opposite sense, 
so that the rapid decay at first observed on 
exposure to light may be followed by a 
small increase in activity, unless the long 
waves are absorbed by a solution of alum. 
—Abstracted from Nature (London), 
October 4. 
< 


An Electrical Anemometer. 


An interesting method of constructing 
an electrical anemometer is described here 
by R. Goldschmidt. This device depends 
for its action upon the cooling effect of a 
moring current of air. A fine platinum 
wire is exposed to the wind, and through 
it is sent a small electric current. The 
latter heats the wire, thus increasing its 
resistance, and the final point reached 
will, if the electric current be constant 
dcpend upon the cooling action of the 
wind. The greater the velocity of the 
wind the greater this cooling action; and 
therefore the higher the wind velocity, 
the lower the resistance. To counteract 
the effect of changes in air temperature 
a similar strip of wire is placed in prox- 
irnity to the other and exposed to the air, 
but protected from the wind. This strip 
then takes a temperature depending only 
upon the temperature of the surrounding 
air. These two wires form two arms of a 
Wheatstone bridge, and their relative re- 
sistances determine the deflections of a 
galvanometer connected in the bridge, 
which thus indicates directly the velocity 
of the wind. To calibrate the apparatus 
the exposed wire is supported by a ver- 


tical rod carried on a disc revolving about 
a vertical axis, the rod being placed some- 
what eccentrically. By revolving the disc 
at various speeds it is possible to produce 
the effect of any wind velocity, and thus 
to calibrate the apparatus. The practical 
type of instrument is mounted on the 
weather vane, the one wire exposed to the 
air and the other protected from it. Both 
are protected from rain. The same de- 
vice, as it turns, varies the position of a 
small brush on a horizontal circular wire 
resistance. This variation of position, by 
changing the resistance connected in a 
suitable circuit, indicates the exact direc- 
tion from which the wind is blowing. — 
Translated and abstracted from the Bulle- 
tin of the Société Belge d’Electriciens 
(Brussels), September. 
< 


Determination of the Points of Trans- 
formation of Certain Steels by 


Means of the Electrical Resist- 
ance. 


A brief summary is given here of an 
experimental research by P. Fournel into 
the relation between the electrical resist- 
ance of steel and the modifications of 
structure caused by a change in tempera- 
ture. The resistivity of a steel submitted 
to an increasing temperature shows sud- 
den changes at those temperatures which 
produce modifications in the constitution 
of the steel. This seems to offer a means 
of watching closely the behavior of steel 
due to temperature changes. In this par- 
ticular investigation eight samples of steel 
were studied. These were in the shape 
of wire about 0.3 millimetre in diameter 
and thirty centimetres long. The wires 
were wound on a double tube of mica and 
heated within an electric resistance fur- 
nace. The resistance was measured by 
placing each sample in series with a stand- 
ard ohm and passing through it a current 
of a few hundredths of an ampere. The 
fall of potential was measured by means 
of a potentiometer. The temperature was 
determined by means of a Le Chatelier 
thermocouple inserted between the two 
layers of mica. The temperature resist- 
ance curves plotted in this way showed dis- 
continuities which enabled the author to 
identify the temperature at which the 
cementite is dissociated, and the trans- 
formation from the a state to the 8, and 
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from the £ to the y. The temperatures 
at which these transformations occurred 
were different for the different samples, 
due to the different constituents which 
they contained. Cementite is dissociated 
at from 670 to 695 degrees centigrade. 
The change from the a to the £ state 
took place at temperatures varying from 
740 to 780 degrees. The presence of man- 
ganese influences this point greatly. The 
final transformation from the B state to 
the y takes place at temperatures from 
790 degrees to 880 degrees.—Translated 
and abstracted from La Revue Électrique 
(Paris), September 15. 
< 
The Value and Design of Water- 
Power Plants as Influenced 
by Load-Factor. 

The effect of the load-factor is of great 
importance in determining the value and 
design of water-power plants. This is 
true also of steam plants, for it is difficult, 
says Dr. F. A. C. Perrine, to reduce the 
coal consumption to less than five pounds 
per kilowatt-hour, even with the most 
economical equipment, if the load-factor 
on the station be only thirty per cent. 
But this matter of load-factor often affects 
the hydratiic plant more seriously than 
the steam plant, though it is true that the 
adaptation of plan to load-factor is more 
often controllable in the design of the 
hydroelectric plant than in the design of 
the steam plant. When the load-factor is 
less than unity and a stream providing no 
storage is furnishing the energy, energy 
is wasted whenever the load is less than 
the maximum capacity of the streain. 
With sufficient storage a load-factor of 
less than unity may be served without 
waste of hydraulic energy, but sufficient 
storage to care for a load-factor of less 
than sixty per cent is rarely obtainable 

in large plants where the head is less than 
= about 100 feet, because the quantity of 
water becomes too great -to be stored in 
available basins. A correlative solution of 
this problem of design is found in the 
selection of the load itself. The problem 
of design then becomes one in determining 
rates, and is one which concerns indirectly 
the engineer as much as the design of the 
power-plant itself. After all has been 
done that is possible in obtaining the 
hest possible storage it is often the case 
that there remains a residuum in the 
problem which may be economically han- 
dled only by steam or gas auxiliaries. The 
legitimate ficld for these expedients is 
uow well recognized, and no hydraulic 
plant should be studied without giving 
them due consideration. In many cases 
of plants which have been installed the 
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revenue is based upon an assumed load- 
factor of unity, and a charge for current 
made on the basis of the maximum cus- 
fomer’s demand. This method of charg- 
ing requires a rate lower than might be 
obtained by a different method of charg- 
ing, since only those customers who can 
control their load-factor to a value close 
to unity can afford to enter into such a 
contract, and it is only justifiable where 
no ineans can be provided for handling a 
variable load-factor in the plant and 
where sufficient customers for utilizing all 
the power furnished by the plant can be 
obtained. An unsuitable load-factor is 
not necessarily one of low load-factor, but 
is one in which the curve of the load is 
different from the possible curve of out- 
put. Where the engineering of both plant 
and load can make the load curves corres- 
pond exactly the greatest possible output 
and revenue cen be obtained from the 
plant. The common method of evaluating 
a water-power plant is to state its cost or 
value in terms of dollars per unit of capac- 
ity. This method of rating is only suit- 
able where the supply possible from the 
plant is at a constant rate and the load- 
factor of the customers is unity. It is, 
in general, very false to reckon the value 
of a plant upon any other basis than that 
of its maximum output in kilowatt-hours, 
which is the true method of reckoning cost 
and determining the relative value of 
water power and other sources for ob- 
taining power. A considerable number of 
plants already installed are valued solely 
on a basis of capacity, and they are charg- 
ing their customers upon a maximum-de- 
mand rate. In a number of these cases 
an increase night be made in the revenue 
if a rate somewhat dependent upon the 
custoimer’s load curve were adopted. The 
maximum-demand rate for charging is a 
low rate for charging and, in consequence, 
the valuation of a plant upon the basis 
of its capacity alone results in an under- 
valuation of a large proportion of hydro- 
electric opportunities. The true method 
of evaluating a hydroelectric plant is de- 
pendent upon its competitive value in the 
territory, and this requires that it be done 
upon the basis of the total number of kilo- 
watt-hours which may be generated and 
sold. It is not reasonable to develop a 
hydroelectric station when a steam or gas 
station could be built which would supply 
the same territory at a less amount of cost, 
but it is also unwise to condemn a hydro- 
electric development because the cost per 
unit of capacity is high, when, at the same 
time, it can develop cheaper power than 
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can be done in any other manner.—Ab- 
stracted from the Journal of the Frank- 
‘in Institute (Philadelphia), October. 
< 
The Power Plant for the Simplon 
Tunnel. 

In this description of the electrical 
equipincent of the Simplon tunnel railway 
some particulars are given regarding the 
two power-houses for supplying power to 
the railway. The station at Brigue con- 
tains two Escher-Wyss hydraulic turbines 
fed by water from the river Rhone, the 
water being conducted to the power-house 
by ıncans of canals 5,000 feet long. Each 
turbine is rated at 500 horse-power and 
rotates at a speed of 160 turns per minute, 
the effective height of the fall being about 
140 feet. Both turbines are mounted on 
one shaft, to which is coupled a 1,200- 
horse-power, three-phase alternator. This 
machine delivers current at 3,300 volts, 
160 cycles per minute, and is of the re- 
volving-field type. The two turbines are 
not equipped with any regulating device, 
and it is necessary, in the absence of a 
governor, to adopt a special arrangement 
in order to avoid dangerous rises in speed 
when the load goes off the generator. The 
plan adopted is to maintain constant full 
Icad on the alternator, which is accom- 
plished by means of a liquid resistance 
which regulates automatically the output 
of the machine. This regulator consists of 
a tank of concrete, in which are plunged 
two iron electrodes. An automatic de- 
vice controls the position of these elec- 
trodes in the liquid and in this 
way maintains the load constant. The 
switchboerd at this station is very simple, 
and consists of three panels, one of which 
contains the regulating and measuring ap- 
paraius; one, the generator appliances, 
and the other the light and power for the 
station. A circuit-breaker is placed in the 
main generator line. The Iselle station 
utilizes the water of the Diveria river, 
and is very differently planned from the 
other station. The effective head of water 
is about 450 feet. Two centrifugal tur- 
bines, each rated at 750 horse-power and 
revolving at a speed of 960 revolutions per 
minute, are installed. These two tur- 
bines are coupled to the two ends of the 
shaft of a high-speed alternator. The 
construction of the latter resembles that 
adopted for the steam-turbine drive. The 
whole group is carried on two bearings 
and is lubricated by oil circulated under 
pressure. The speed of the turbines is 
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which actuates the regulating mechanisms 
by means of oil under pressure. Each 
station supplies one section of the tunnel, 
but the two lines may be coupled together 
at the centre if this becomes desirable.—- 
Translated and abstracted from L’ Éclair- 
age Electrique (Paris), September 29. 


682 


Vol. 49—No. 17 


Street Railway Week at Columbus, Ohio. Convention of 


the Railway, Engineering, Accountants and Claim 
Agents’ Association, and the Manufacturers’ 
Exhibition, October 15-19. 


_ American Street and Interurban Railway Engineering Association. 


MONDAY MORNING SESSION. 


HE first session of the American 

= Street and Interurban Railway En- 

gineering Association was called to 

order Monday morning, October 15, at 

11:15 o’clock. The meeting was held in 

the central convention hall, which forms 

building No. 5 of the exhibition buildings 
at the State Fair grounds. 

President H. H. Adams, of Baltimore, 
Md., introduced E. C. Spring, president 
of the Central Electric Railway Associa- 
tion, one of the principal offsprings of 
the American Street Railway Association, 
which was started in 1882. Mr. Spring 
addressed the meeting briefly in behalf of 
the street railway men of the middle 
western states. 

The next speaker was James H. Mc- 
Graw, president of the Manufacturers’ 
Association. Mr. McGraw, in behalf of 
the manufacturers, outlined the work 
which had been done with a view to com- 
pleting the details for the immense ex- 
hibit, and pledge the support of the 
manufacturers in the work of the reor- 
ganized association. 

John I. Besos, first vice-president of 
the American Street and Interurban Rail- 
way Association, then addressed the con- 
vention. Mr. Beggs stated that, in his 
opinion, the engineering association was 
the one upon which depended, in great 
measure, the success of the affiliated asso- 
ciations. The men who, all along the line, 
are doing the work—the masters of way 
and the engineers—are those upon whom 
the managers must depend. 

President Adams then delivered his an- 
nual address. He called attention to the 
work of the executive committee of the 
parent association, and outlined the steps 
which have been taken toward reforming 
and reorganizing the affiliated associa- 
tions. He called particular attention to 
the work that had been accomplished 
through the standing committees, and 
asked for concentration on the subjects of 
standardization and insurance. The stand- 
ardization committee, he said, has been 
doing a vast amount of work, but it 1s 
not the intention of this committee to 
solve the problem in one jump, but to 
attack each problem in a systematic man- 


ner, in order to lay a firm foundation upon 
which to work. The committee has met 
with a liberal response from the various 
roads, but it is hoped in the future that 
the response will be even greater. At the 
present time it has under consideration 
the brake shoe, wheel tread, flange, jour- 
mal, journal box and rail section. 

W. B. Brockway, president of the Ac- 
countants’ Association, then addressed the 
convention briefly, after which the report 
of the executive committee and the re- 
ports of the secretary and treasurer were 
read. 

A committee on resolutions, to consist 
of G. J. Smith, Kansas City; Charles 
Hewitt, Philadelphia, and E. W. Olds, 
Milwaukee, was appointed. 

The meeting was then adjourned. 

MONDAY AFTERNOON SESSION. 

The Monday afternoon scssion was 
called to order by President Adams at 
2.10 o'clock. The Hon. W. Caryl Ely, 
president of the parent association, was 
introduced. Mr. Ely made an earnest plea 
for concentration along the lines of re- 
organization. He pledged the entire sup- 
port of the operating companies, and ex- 
pressed his appreciation of the manly way 
in which the engineers had taken hold of 
every problem which had confronted them. 
He counseled moderation in all things, 
and emphasized the importance of each 
of the representatives of the companies 
taking back to their home places the evi- 
dence that attendance at the mectings was 
a source of instruction, and that in no 
direction could the expenditure entailed 
be considered wasteful. 

President Adams thanked Mr. Ely in 
the name of the association for his re- 
marks, and then called for the report of 
the committee on control apparatus. This 
was presented by J. S. Doyle, superintend- 
ent of car equipment, Interborough Rapid 
Transit Company, New York city, as 
chairman of the committee. This report 
was devoted mainly to notes on the use of 
multiple-control. Both the General Elec- 
trie and the Westinghouse companies have 
continued to develop this type of appara- 
tus in respect to the reduction of weight 
and the number of parts. The pressure 
allowable between the contact points of 


the switches has also been materially in- 
creased. This latter development may be 
said to be the greatest improvement ac- 
complished. Progress has been made by 
each of the manufacturing companies on 
control apparatus for heavy railway loco- 
motive work. Single switches having a 
capacity of from 1,000 to 2,000 amperes 
have been developed, but inasmuch as 
these locomotives have not as yet been 
placed in regular service, this subject will 
have to be deferred until the next meeting. 


G. J. Smith, Kansas City, stated that 
the Metropolitan Street Railway of Kan- 
sas City has in service and has had for 
three months past, thirty cars, thirty feet 
seven inches over corner posts, with type 
M multiple-unit control operating as a 
single unit. From present indications the 
results will be so far superior to the plat- 
form controller, that the management 18 — 
considering installing the type M control 
on 120 of the same type of equipment, 
and doing away with the platform control; 
that is, from the standpoint of panics 
created by controllers operated on plat- 
forms. 

At times the motors are taking 800 
amperes at 575 volts, and the average 
amperage on the Troost avenue division 
is 153, on ten seconds’ reading. That cur- 
rent is too heavy to handle on the plat- 
form without danger of having not only 
the automatic openings, but the controller 
short-circuiting and causing a panic 02 
the car. 

E. W. Olds, Milwaukee, stated that the 
Milwaukee Railway and Light Company 
last year put into service fifty cars with 
the contactor in series. The contactor 
itself, in throwing off the current, opens 
a little ahead of the controller. The cars 
first equipped with the controllers caused 
a little trouble on account of mechanica 
defects in the construction of the control 
circuit-breaker but this has been remedied. 
Should a short-circuit occur in operation 
on any platform controller, the motorman 
can at once throw his handle to a position 
which stops the fireworks. The work that 
has been done by the manufacturers to 
reduce the size of the type M and pnev- 
matic control has been very satisfactory. 

His company is also placing individual 
fuses for each motor; should a short-clt- 
cuit oceur on any one of the motors, the 
fuse protecting that motor would blow. 
With the old type, very often, should & 
short-circuit occur, the are would start, 
which, on account of the resistance, would 
cnt down the current so that the circuit- 
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breaker main fuse would not blow, but the 
fireworks would continue. 

H. H. Adams added a word in con- 
nection with the same type of control. 
The first part of the year his company put 
in service forty four-motor equipments on 
cars that are thirty feet eight inches over 
corner posts, weighing about 49,000 
pounds, with four sixty-five-horse-power 
motors. At the same time they put in serv- 
ice 160 equipments of four-motor cars, 
weighing about 45,000 pounds with four 
forty-horse-power motors. These equip- 
ments had the K 28-b control, the first 
having type K 28-f control. They have had 
excellent results with the K 28-f, or the 
contactor combination. The cars have 
been in fairly heavy service during the 
past summer. 

F. E. Case, of the General Electric 
Company, Schenectady, N. Y., said he 
believed the so-called multiple-unit con- 
trol is well adapted to cars say of 200 
horse-power or thereabouts; above this size 
the ordinary cylinder control becomes 
somewhat bulky. The chief claim for the 
control is that it is located under the car. 
It not only provides a greater factor of 
safety so far as not arcing, or anything of 
that sort, causing actual damage, but it 
also removes the arc to a point where the 
passengers will not notice it, should any 
such are occur. In connection with the type 
K 28-f controller in which contactors are 
used under the car soine cars have been 
equipped in addition with an automatic 
switch or circuit-breaker located in the 
vestibule, which will open the control cir- 
cuit when an excessive current flows. This 
will permit the contactors to drop and 
operate as a circuit-breaker. At the same 
time, these contactors operate each time 
the controller is turned to the first point. 
In many of the equipments which have 
been furnished, not only does the control 
open on the first point, but also during the 
transition from series to parallel in the 
multiple-unit control both for single cars 
and for trains. His company has been 
working along the line of securing more 
efficient apparatus and has succeeded in 
increasing the pressure at the contacts. 

Paul Winsor, Boston, Mass., stated that 
the Boston Elevated is experimenting with 
two cars coupled together, using an extra 
set of contacts, extra contact plates in the 
reversed circuit on the off position. The 
two cars are coupled together permanently 
with a slide draw-bar, which does away 
with the scrapers and platform controllers 
between the cars; and with the extra set of 
plates on the off position of the controller, 
they are enabled to control from the front 
platform two motors on each car with 
three wires between the cars. The multiple 
controllers are giving very good satisfac- 
tion. 

President Adams asked Mr. Case if he 
had been able to get the multiple-unit 
control reduced in size and weight for the 
single car equipment. 

In reply Mr. Case said the weight has 
been gradually reduced during the last 
few years. With the very early equipments 
the contacts were brought to about twelve 
inches space, with thirteen contacts. This 
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was finally cut down to less than one-half, 
and all of the contactors were placed in 
three boxes as a first step. As a next step, 
all of the contactors were placed in a 
single box, completely wired up ready for 
installation. This did not materially re- 
duce the weight, however, except that 
there was no necessity for providing cleats 
on the bottom of the car for supporting 
the wires; the wiring itself was greatly 
reduced on that account, and the expense 
of installing also went down. 

William Cooper, of the Westinghouse 
Electric and Manufacturing Company, 
Pittsburg, Pa., said he quite agreed with 
the remarks made by Mr. Case in regard 
to the general subject. The point of get- 
ting all of the higher voltage wiring, all 
the main circuits, under the car and keep- 
ing them off the platform, seems to be the 
main consideration. His company has 
developed a controller which is small 
enough to go on almost any car. It has a 
capacity of two 100-horse-power motors, 
or even more. It is calculated to run it 
up to about 300 horse-power total. A con- 
troller sixteen inches long, fourteen inches 
wide and about fifteen inches deep weighs 
from 300 to 325 pounds. This seems not 
to be an excessive weight or size for almost 
any car that it might put it on. Of course 
there are some considerations which go 
with it as far as location is concerned. 
For smaller equipments, a switch screw, 
as it is called by itself, is used. For 
larger equipments, when they run up to, 
say, four seventy-five-horse-power motors, 
there is added what are called line switches 
for safety, and also as a part of the com- 
bination in the controller circuit. The 
largest installation made with that size 
controller is four ninety-horse-power 
motors. In that case two separate line 
switches are used and they are of about 
the same general construction, with one 
switch in each box, and weigh sixty 
pounds apiece. There seems to be quite 
a demand for control apparatus to go 
under cars for all sizes of equipment, and, 
of course, it will have to be met. 

The next paper, entitled “Ties, Poles 
and Posts,” was read by C. A. Alderman, 
chief engineer, Cincinnati Northern Trac- 
tion Company, Cincinnati, Ohio. 

Ties constitute nearly one-third the 
total cost of the material for the con- 
struction of the modern interurban track, 
exclusive of ballast and roadbed. Their 
selection and use is therefore a mat- 
ter of special concern from the fact that 
their life is short and constant renewals 
must be made. Poles are of somewhat 
less, although of very great, importance in 
the make-up of the material account of 
the road. Posts for the road built on a 
private right of way form quite an im- 
portant item in the cost of construction 
and maintenance. The author gives the 
specifications for standard  cross-ties 
worked out by the Cincinnati Northern 
Traction Company. Ties purchased under 
these specifications are costing from sixty- 
five to seventy cents delivered at conve- 
nient shipping points in Ohio and Indiana. 
Tie inspectors are located at the shipping 
points, and all ties are accepted and classi- 
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fied before shipping. The greater part of 
these ties come from Kentucky, and some 
from southern Idaho. The chemical treat- 
ment of ties with preservatives is becom- 
ing an important industry in the United 
States. Tie preservation is to-day being 
scientifically investigated and practised 
by nearly all of the leading steam rail- 
road systems of this country. The various 
methods for the treatment of ties are as 
follows: creosote, chloride of zinc, zinc 
and tannin, and zine and creosote. The 
treatment of ties with creosote of the dead 
oi] of tar is acknowledged by all authori- 
ties on the subject to be the best, but it 
is also the most expensive. The author’s 
experience with fence posts has been that 
a good grade of red cedar is about the 
test that can ordinarily be obtained. 
Black locust is said to be, and undoubtedly 
is, the best timber that can be found for 
posts, but it seems to be a hard matter to 
set it. Concrete for ties, poles and posts 
has been proposed and used to a limited 
extent by a few. The author’s own idea 
is that concrete is not very well adapted 
Jor use as a railroad tie, but he sees no 
reason why it should not be a success in 
trolley poles or fence posts. The greatest 
objection to theconcrete postis its weight. 
Concrete posts have been used to quite an 
extent and are no longer an experiment. 
Undoubtedly steel cross-ties will be used 
W quite an extent as soon as timber ad- 
vances in price, say, ten or twenty per 
cent. There are now in the United States 
about 200,000 miles of railroad, which 
with second track, sidings and yard tracks 
all added, will aggregate over 250,000 
miles. This 250,000 miles of railroad re- 
quires 660,000,000 ties. The average life 
of a tie untreated is not over eight years. 
This means that 82,000,000 ties are re- 
quired annually for renewals, or the 
timber from half a million acres of forests. 

F. G. Simmons, Milwaukee, Wis., said 
that the life of a wooden trolley pole is 
dependent almost entirely on the action 
of decay at the ground line, and he 
thought that if a post is subjected to a 
preserving process which will carry to or 
slightly above the ground line, the objec- 
tion as to its conductivity from the trol- 
ley down will be overcome. In Milwaukee 
they are setting poles in concrete, right 
straight through, and in placing the con- 
crete it is brought to or a little above the 
ground line, with a collar two or three 
inches in depth and about an inch in 
thickness all around the pole where it pro- 
jects above the ground, forming a channel 
which is later filled with paving cement or 
tar mixture. 

A. B. Lambe, Toronto, described some 
concrete pole work being done at St. 
Catharine, Ontario, where there is a very 
deep valley running through the centre of 
the town across which a 20,000-volt line 
is going. In order to save going down 
and following the contour of the ground 
it was decided to put up two 150-foot 
poles, built of reinforced concrete. The 
poles are, roughly, about two feet square 
at the base and taper with a slight bevel 
on the corners, and weigh somewhere 
about fifty-five tons apiece. They were 
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built on the ground horizontally, and then 
raised by means of a derrick. The first 
one was broken putting it up because they 
did not pick it up at enough points, but 
they remedied that afterwards. Two poles 
are now up and so far are doing very 
satisfactory work. 

G. H. Kelsey asked for information 
concerning the probable life that is being 
obtained in traction work from cedar poles, 
seven-inch, forty-foot, spaced possibly 100 
feet apart. He has several miles of such 
construction that 1s now six or seven years 
old and several miles which is two or three 
years old. In figuring a steel tower it is 
quite important to know how long the 
cedar poles are lasting or how long they 
will last. 

In reply G. F. Smith stated that during 
the past summer he replaced nine miles 
of white cedar poles, spaced 100 feet 
apart, that had been in service thir- 
teen years. That is in the western end of 
Missouri. 

F. G. Simmons stated that he has about 
ten miles of road in which the poles were 
placed between eight and nine years ago, 
white cedar poles, spaced a little over 
100 feet apart, and on a recent in- 
spection about six or seven per cent of 
them only showed a necessity of replace- 
ment on account of rotting at the ground 
line. These poles were placed without any 
protection at the base. He has another 
line, much shorter, in which the poles 
were placed without protection at the base, 
and these poles show no deterioration at 
the ground line after eight years. 

E. J. Dunne stated that with good 
sound first-class cedar poles, the average 
life would run from fifteen to twenty 
vears. He has taken them out of the 
ground when they were twenty-five years 
in service, and found them in fair condi- 
tion. That would not apply, however, 
to street railroad work, but this refers to 
poles on telegraph lines. It may not be 
safe to let them stay that length of time 
for side pole suspension, but it is safe to 
say that one could get good white cedar 
poles which would be good for fifteen or 
twenty years. In other words, the wooden 
pole is double the life of the iron pole. 
That is his experience. He has had some 
experience with the concrete butt, and 
thinks it is all right for bracket suspen- 
sion. A good pine pole, with a concrete 
butt, he thought would be a good substi- 
tute for cedar. 

The paper entitled, “Ballast,” was read 
by Charles H. Clark, engineer of main- 
tenance of way, Cleveland Electric Rail- 
way Company, Cleveland, Ohio. 

The author describes particularly the 
method of ballasting used by the Cleve- 
land Electric Railway Company. In 
Cleveland the greater portion of the 
underlying foundation is composed of 
sand, some of which contains a large per- 
centage of loam. In the sandy streets, 
before laying the tracks, the trench is 
puddled. This is done by building earth 
dams and flooding the trench with city 
water. As a general rule this will cause a 
settlement of the original earth of from 
three to six inches. In clay and shale, 
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where sewers have been constructed and 
the tracks must be laid immediately, the 
practice is to excavate the clay or shale 
to a greater depth than will be needed for 
ballast and partly fill with sand, and then 
cause the sand to be settled into the voids 
by liberal use of water. The simplest way 
of tamping track is to use the material 
thrown out of the trench. ‘Tamping bars 
are used on gravel and sand, and tamp- 
ing picks on broken stone. Tamping bars 
are also used on concrete under the ties 
and under the rail. Another type of con- 
struction used by the Cleveland City Rail- 
way Company previous to 1903 was to lay 
four inches of concrete on the bed before 
laying the ties. This was then covered 
with one inch of sand and the ties tamped 
with the sand. The space between the ties 
was then filled with concrete and sand 
laid on top for the paving bed. Steel 
ties have been used with great success by 
the Cleveland company on some of the 
heaviest lines. The Lorain Steel Com- 
pany’s ties were laid every ten feet, alter- 
nating with a wooden tie spaced the same 
distance. Eight inches of concrete was 
laid under the steel ties and four inches 
under the wooden ties, and a beam ten 
inches deep under and along the rails. 
The author considers that the steel tie laid 
in concrete is cheaper than the white oak 
tie laid in concrete or broken stone. This 
is on the assumption that white oak ties 
cost eighty cents apiece. The life of the 
steel tic can be placed at twenty years, 
and the white oak at about twelve years. 
In repairing old tracks the author has 
found that the concrete which has been 
laid for four or five years was very poor. 
It has been his practice not to make any 
but first-class one-three-six concrete. This 
may cost more than the*concrete that 
would pass city inspection, but in the long 
run it will be found that the best is none 
too good for the company. In conclusion, 
the author recommends that drainage 
pipes be placed in clay soils and in all wet, 
sandy soils, and that when the traffic can 
be kept off the track that a solid founda- 
tion of concrete, made in the proportion 
of at least one-three-six, with best Port- 
land cement, be used. The concrete 
should be brought up to within one inch 
of the bottom of the pavement. The first 
cost of this foundation may seem large; 
but the annual maintenance cost there- 
after will be greatly reduced. : 

F. G. Simmons said that he believed 
that in using concrete construction the 
twelve years ordinarily designated as the 


life of the cedar tie has been overcome; - 


that the conerete preserves the wood of 
the tie whether white oak or cedar, to such 
an extent that its life becomes almost in- 
definite. He has taken up track that has 
heen laid under almost similar conditions 
to that described in this paper, where the 
eedar ties have been in sixteen and eighteen 
vears, and placed back into the construc- 
tion anywhere from forty to sixty per cent 
of the same ties, encased again in concrete. 

C. A. Alderman said that in central 
Ohio during the past few years they have 
been inclined to believe that concrete 
under ties was not the best thing to use. 
It is his belicf regarding the situation as 
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affecting interurban traffic. He feels that 
concrete under ties is an almost impossible 
proposition from the standpoint of get- 
ting good permanent track. The different 
companies he has been connected with 
have been quite uniform in their conclu- 
sion that a well-ballasted track with some- 
thing besides concrete was the best thing 
either in city streets or in the country. 
They lay the concrete wherever necessary, 
of course. Concrete for heavy interurban 
cars weighing 70,000 pounds, and going at 
a high rate of speed, is not an easy thing 
to get in in such shape that it will not 
break up, and when it breaks up it be- 
comes loose, disintegrates, and it is not 
much better than using so much ashes 
under the track. It is a very hard thing 
to get a track laid with as little as six 
inches of concrete under the rail, and 
have it so that it will stand the traffic 
of interurban cars coming into the city. 
Several cities in this neighborhood have 
specified gravel and broken stone for bal- 
last, and have discarded the concrete. The 
city of Dayton allows nothing but T rail, 
with gravel or broken stone ballast. In- 
dianapolis is not quite as pronounced as 
that, but thev are laving a great deal of 
track there with gravel and broken stone 
ballast. They are starting it now in Co- 
Inmbus, although they are not allowing the 
two things to go in at the same time—if you 
lay T rail they tell you to put in concrete 
ballast. If vou lav girder rail they will 
sometimes allow gravel. The city of Cin- 
cinnati is experimenting with track laid 
on broken stone ballast and nearly all of 
the smaller towns through which the in- 
terurban cars pass are allowing gravel 
ballast to he used instead of conerete. 

C. H. Clark asked Mr. Alderman what 
the proportions are in the concrete he 
used in Columbus. 

Mr. Alderman gave the proportions 
1-215-5, Portland cement, the city speci- 
fications being one-two-four for natural 
cement, and one-four-eight for Portland 
cement. 

Mr. Clark stated that he had had a 
great deal of experience in the use of con- 
crete, having built a large dam sixty feet 
high, and that had stood well, and the 
proportions were one-three-five. He does 
not believe concrete will be pounded up 
if the right proportions are used. If con- 
crete is made carefully it will not disin- 
tegrate. 

E. B. Kirk, of Oshkosh asked Mr. 
Alderman if he believed in using thin 
gravel to fill the voids in his crushed rock 
and whether he had found in using 
crushed rock of one and one-half-inch size, 
the subsoil does not work up into the 
void ? 

Mr. Alderman said the only cases where 
he has had to use broken stone has been in 
the northern part of the state. All 
through the central and southern part of 
Ohio excellent gravel is secured and it is 
considered as good or hetter than broken 
stone. If it is absolutely necessary to 
use broken stone he thought the idea of 
using gravel with it is very good. The 
usual thing is to use broken stone where 
gravel can not be found and use gravel 
where it is found. Any ballast, of course, 
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is liable to mix with the soil underneath 
it, and that is the great trouble with the 
road, to keep it so that the ballast will stay 
there after it is placed there. In a well- 
ballasted track, however, in city streets, 
he does not find that the gravel or broken 
stone pounds down into the soil as much 
as it does on grades outside. 

F. G. Simmons said that while admit- 
ting the force of Mr. Alderman’s argu- 
ments as to using a loose ballast, he be- 
lieved that the efticacy of a concrete bal- 
last is a matter of workmanship. He has 
had construction six inches under the ties, 
filled up between the ties and up to a 
point where the pavement is superimposed 
with an inch cushion of sand on the con- 
crete, that has been in nine years, and it 
has not been looked at. He tries to have 
his concrete mixed of a combination of 
one part best Portland cement, two and 
one-half parts of sand, and five parts of 
rock, and with this mixture and keeping 
the cars and all traffic off of the tracks 
for six or seven days, so that the concrete 
will have enough time to properly settle, 
there will be no trouble with the construc- 
tion afterwards. ‘That also presupposes 
the proper treatment of the foundation 
below the concrete. He excavates on city 
streets, and digs a trench; rolls the 
foundation with heavy rollers, or tamps 
it with tamping bars, or floods it and is 
sure the foundation has settled to as great 
an extent as it is possible to make it be- 
fore the concrete is superimposed on it. 

The report of the “Committee on Main- 
tenance and Inspection of Electric Equip- 
ment,” was read. 

The reliability of operation and ccon- 
omy in maintenance of electrical equip- 
ments are dependent primarily upon the 
selection of apparatus to meet the condi- 
tions of service. ‘The committee's report 
consists principally of a description of the 
system of maintenance and inspection in- 
troduced by the engineering staff of the 
Interborough Rapid Transit Company, 
New York city. This company is to be 
credited with taking the initiative with 
respect to reducing fire risks on electric- 
ally equipped cars, both in semi-fireproof- 
ing the wooden type through the use of 
composite board and asbestos, and also in 
providing an all-steel type of car. The 
company has introduced a merit system 
among the shop force, which has reduced 
the cost of labor 31.7 per cent on the 
Manhattan division and twenty-nine per 
cent on the subway division. This sys- 
tem provides for an itemized comparison 
of the cost of labor and material among 
the five inspection shops each month, to- 
gether with a bulletin showing the num- 
ber and character of delays to service, 
from all of which the ability of the vari- 
ous foremen and inspection force is de- 
termined. The object of this is to con- 
stantly maintain an efficient inspection 
force. The most competent foremen re- 
ceive an increase in salary, and the in- 
competent are either decreased in rank or 
dismissed from the service. The inspec- 
tion and overhauling of equipments have 
both been placed on a mileage basis. The 
old method was to inspect the cars every 
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three and one-half or four days. Upon 
investigation this was found to give an 
average of 450 miles per car. Through a 
series of experiments it was found that 
this mileage could be increased to 1,000 
without affecting the reliability of service. 
The average mileage of general repair 
cars in service during a period of from 
twelve to fourteen months under the old 
system was found to be 53,000 miles, and 
the maximum 90,000 miles. It was de- 
cided to adopt an average of 65,000 miles 
between general repairs. The items of 
oiling motors, journals, compressors, etc., 
together with the wear of carbons, brake 
shoes and other parts, are hased on mile- 
ave comparisons. In addition to these 
alterations the Interborough company is 
at present experimenting with a piece- 
work svstem for the purpose of providing 
a means for increasing the employés’ 
wages, thus obtaining a better class of 
men and also effecting further economies. 
So far this has proven very satisfactory, 
for the amounts paid the employés af- 
fected have increased on an average ten 
per cent, while the cost of the work has 
been reduced twenty-six per cent. 

Mr. Winsor in reply to a question con- 
cerning the recording of mileage, said 
that on the surface cars he has the night 
starters at the various stations keep the 
mileage. They use the register sheets for 
that purpose. His fare register sheets 
are made up by car numbers, following 
that car through the various routes that 
it runs during the day, so that by knowing 
the number of trips it ran on each route 
and referring to a mileage table of routes, 
he can very easily make up the figures. 
Then, he carries, by a system of cards, 
the car number on a car. He enters down 
each day the mileage made that day and 
the total to date, and sends those cards 
every morning to the car-house foreman, 
having checked on each card the cars that 
have run about the mileage or run up to 
the inspection mileage. 

J. S. Doyle stated that on his equip- 
ment the armature bearings are oiled 
every thousand miles irrespective of time 
and the motor axle and journal bearing 
are oiled every ten thousand miles. 

TUESDAY MORNING SESSION. 

President Adams called the meeting to 
order at 10.20 o’clock on Tuesday morn- 
ing and requested J. M. Larned, Pitts- 
burg, Pa., to read the report of the “Com- 
mittee on Standardization.” 

After a careful consideration of the 
subject it was decided to confine the work 
of the year to the standardization of brake 
shoes, flange and tread of wheels, rails, 
journals and journal boxes. Data sheets 
and circular letters have been sent in 
duplicate to over 800 street and inter- 
urban railway companies, to be filled out 
and returned with accompanying draw- 
ings and sketches. A considerable number 
of the data sheets on brake shoes and on 
flange and tread of wheels have been filled 
out and returned with sketches and sug- 
gestions as to proposed standards. A 
number of the data sheets relating to rails 
and to journals and journal boxes, to- 
gether with accompanying drawings and 
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sketches, have also been received, although 
it was not practicable for the committee 
to issue these data sheets before the middle 
of September. The information obtained 
by means of these various data sheets 
must be carefully collated and summar- 
ized in order to make it practicable for the 
committee to properly use them. The 
drawings and sketches must also be 
studied and new ones made up which em- 
body the recommendations of the various 
companies. This means a large amount 
of detail work on the subjects now under 
investigation, which must necessarily de- 
volve upon the standardization committee 
during the coming years. It therefore 
does not appear to the committee to be 
advisable for the association to undertake 
much new work in the standardization 
of equipment at the present time. The 
committee recommends that the associa- 
tion decide to add the standardization of 
motor parts to the work of the Standard- 
ization Committee for the coming year. 
It is also the desire of the committee to 
emphasize the necessity of standardization 
of equipment. Owing to the extensions 
and consolidations which are constantly 
taking place in the various railway sys- 
tems, an interchange of cars and equip- 
ment will ultimately become necessary, 
and it is the hope of the committee that 
the companies which have not already re- 
turned the data sheets will give them 
prompt and careful consideration. 

Fitz-William Sargent stated that as a 
manufacturer of brake shoes, he has had 
some experience in the various designs of 
brake shoes that are used throughout the 
country and it is very evident that there 
is a tremendous waste and expense in- 
cident to the present practice in regard to 
brake shoes. He referred particularly to 
the difference in patterns. A large num- 
ber of roads use the combined head and 
shoe, weighing all the way from thirty to 
fifty pounds, and scrap it when less than 
half worn out, and that is a loss, especially 
where high-priced shoes are purchased. 

There are a number of roads in this 
country, principally in the west, which are 
following closely into the lines of the 
steam railroad practice, and are using a 
separable head and shoe known as the 
Master Car Builders’ Standard in steam 
practice, and that is in the line of the 
greatest economy in brake shoe maintc- 
nance because that shoe has the metal so 
disposed that you get the maximum ma- 
terial for wear and the minimum for 
scrap. 

The secretary read a communication 
from the Central Electric Railway Asso- 
ciation recommending the following 
standards: 

Brake Shoes—We recommend the adop- 
tion as standard of what is known as 
Master Car Builders’ standard type of 
brake shoe, brake head and key. 

Journals and Journal Boxes—We 
recommend the adoption as standard for 
journals and journal boxes the Master 
Car Builders’ adopted standard so far as 
applicable to motor trucks for axle 
journals, known as 334x414x8 and 
5x9, We further recommend the adop- 
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tion as standard for these different sizes 
of axle journals the Master Car Builders’ 
adopted standard journal boxes, journal 
bearings and journal bearing keys. 

Tread and Flange of Wheels—We rec- 
ommend the adoption of a wheel-tread 
three inches wide with flange seven- 
eighths-inch high and one and three- 
sixteenths-inch thick at the throat for 
both city and interurban work. 

Rails for Street and Interurban Rail- 
ways—We would recommend the adop- 
tion as standard of what is known as the 
«T? form section of rail for both city and 
interurban work. 

President Adams suggested that the 
matter be turned over to the committee 
and there was no objection. 

Thomas K. Bell, Philadelphia, Pa., 
said that as a matter of fact and record, 
we are to-day using from five-eighths to 
three-fourths-inch depth of flange and a 
greater depth; in other words he should 
say that the average flange throughout 
the street railway proposition in this 
country is very close to seven-eighths 
depth. Along with that there is possibly 
only four or five girder rails that are 
rolled by the combined girder mills of the 
country to-day, that are really suitable for 
a flange any more than three-fourths- 
inch in depth. If the gentlemen will stop 
to consider that part of the proposition, 
they will find that the question of wear, 
the life of the rail, brings the head of the 
rail close to the trams in a very short time. 
As a tram rail, there have only been one 
or two sections placed in the market with- 
in the last year or eighteen months. In 
regard to the question of guard-rails, there 
is not a guard-rail to-day rolled that will 
accommodate a seven-eighths-inch flange 
in a forty-two-foot six-inch radius, with a 
seven-foot six-inch wheel base, without 
planing that groove. That has brought on 
the buyers an additional expense. They 
pay more for their special work, the cost 
of the planing of the rail, and the rails 
themselves are destroyed after having the 
original rolling scales planed off. There 
is to-day a crying necessity on the part of 
the street railways of this country to get 
together on the question of the adoption 
of a suitable design of rail, and insist 
on the rolling mills of this country get- 
ting them out. That is one of the most 
urgent things. 

After considerable further discussion 
President Adams appointed a committee 
to get up resolutions and submit them on 
Wednesday afternoon, this committee to 
consist of Paul Winsor, G. J. Smith, 
W. H. Evans, Thomas K. Bell and John 
S. Doyle. 

The next paper, “Gas Engines”, by 
Paul Winsor, chief engineer, motive power 
and rolling stock, Boston Elevated Rail- 
way Company, Boston, Mass., was read. 

This paper deals with the experience of 
the Boston Elevated Railway Company 
in operating two gas engine substation 
plants. The author considers that a gas 
engine will hold its efficiency much better 
than a steam engine. The water required 
is considerably less for a gas plant than 
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for a condensing steam plant, and con- 
siderably more than for a non-condens- 
ing steam plant. The only two serious 
troubles have been premature eee 
and back-firing in the engines and noisy 
exhaust. Both plants are small, one of 
700 kilowatts, and the other of 975 
kilowatts ‘capacity. Both equipments 
are operated on producer gas, and 
the average engine load-factor has 
been about seventy-four per cent. As a 
result of the author’s experience with 
these plants he is convinced of the econ- 
omy and reliability of a gas-engine power 
station. The fuel consumption will be 
about one-half as compared with a steam 
plant, running from 1.5 pounds to 1.75 
pounds, according to the load-factor, and 
almost regardless of the size of the plant. 
The cost of the gas plant, including pro- 
ducers, is undoubtedly considerably higher 
than the cost of a similar-sized steam 
plant, and whether the fuel saved will 
justify the increased capital depends on 
the price of coal; but it seems that with 
coal at $3 and upwards per ton there will 
be a material net saving by the use of gas. 

After reading his paper Mr. Winsor dis- 
cussed in detail the securing and utiliz- 
ing of various characters of fuel gas. In 
reply to a question concerning regulation 
Mr. Winsor stated that with the direct- 
current apparatus he used there had been 
no difficulties whatever. 

H. M. Benghler stated that he had 
operated a 1,400-horse-power, four-cylin- 
der gas engine very successfully with a 
three-phase, sixty-cycle alternator. In 
parallel operation with a steam unit there 
was no trouble. 

Edwin Yawger suggested that the whole 
subject seems to line up in this way: 
That gas engines are at the present time 
to be looked upon as desirable in special 
locations; where coal costs $3 and up- 
wards per ton, where water is scarce and 
other conditions like the saving in copper, 
etc. Of course the cost per horse-power 
of the gas engine is bound to be a good 
deal more than the cost of a steam engine 
unless we learn to make gas engines a 
great deal lighter per horse-power than we 
do now. The weight in a large engine 
will run about 500 pounds per horse-power 
and the price of coal seems to be about 
the same as it has been and the cost of 
labor is not getting cheaper, so that he 
does not see where there is going to be 
any great thing in that unless it is in a 
change in design. 

The next paper, entitled ‘‘ Under- 


ground Cables,” by Henry G. Stott, was 


read. 

Higher voltages than 25,000 have not 
been attempted as yet in underground 
cables, but there seems to be no reason 
why a voltage of 44,000 should not be used 
with exactly the same degree of safety as 
25,000, provided a star-connection be used 
in the transformers and the neutral point 
be grounded, for then the maximum strain 
is limited to 25,000 volts to ground. For 
economic reasons rubber insulation is used 
only where local conditions seem to de- 
mand an insulation which is impervious 
to moisture, so that in case the lead 
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sheath should be punctured the cable will 
not necessarily fail. As an instance, 
where cables have to be installed in ducts 
which are under water part of the time, 
or for submarine cables, the extra invest- 
ment for rubber insulation would seem 
to be justified, as in the event of a leak 
in a submarine cable lead sheath it usually 
becomes a total loss if insulated with 
paper or other non-moisture-proof ma- 
terial; whereas good rubber will last in- 
definitely under water. For potentials 
above 22,000 volts it seems likely that 
some form of varnished cambric or im- 
pregnated cloth will take the place of 
paper, owing to its higher puncture re- 
sistance for a given thickness. But ex- 
perience with working pressures above 
22,000 volts is so limited that we must 
wait for some time before any definite 
conclusions can be reached. The most 
satisfactory solution of problems of avoid- 
ing electrolysis and saving the lead 
sheaths of cables from destruction seems 
to be in the use of an insulated negative 
bus in the power-house and substation, and 
insulated negative feeders right up to the 
track rails. For this purpose the negative 
feeder should preferably be insulated with 
some material which does not require the 
use of a lead sheath. The ideal solution 
of the problem will be found in the use of 
feeders without lead sheaths, and such 
tests are now being made on experimental 
lengths of 650-volt cable of this type; but 
it does not seem probable that any cable 
can be constructed at present which will 
safely stand being drawn into wet ducts 
and manholes and used continuously on 
pressures above 2,000 volts without the 
protection of a lead sheath to keep out 
the moisture. 

W. Boardman Reed, New York city, 
called attention to the necessity of giving 
particular attention in laying duct sys- 
tems to secure good alignment and a 
smooth interior. 

Mr. Winsor stated that he had had a 
great deal of trouble with return current 
on the lead sheath and had a cable burn 
out and it would turn up in neighboring 
ducts, and ducts some distance away, the 
heavy return currents burning the leads 
out at bonds where they touched and had 
a good ground. This was so serious that 
in almost all cases now he cuts a lead 
sheath an inch or two off each side where 
it enters—breaks the continuity of the 
lead sheath. 

Regarding cable testing H. W. Latey, 
New York, said that about the only tests 
he makes on the direct-current cable is 
the voltmeter insulation resistance test. 
He is getting the insulation resistance by 
means of a 700-volt voltmeter. The high- 
potential cables, he believes are not tested 
periodically. He has to test them occa- 
sionally on changing connections and in 
the case of breakdowns, and that is about 
the only test so far as he knows that the 
cables are getting. 

TUESDAY AFTERNOON SESSION. 

President Adams called the meeting to 
order at 2.30 o’clock, and asked for the 
first paper, “Relative Economy of Tur- 
bines and Engines at Various Percentages 
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of Rating,” by Walter Goodenough, en- 
gineering department, Stone & Webster, 
Boston, Mass. 

The author considers that it is becom- 
- ing evident that what is needed in the 
power station is not so much more eco- 
nomical prime movers, but rather more 
intensive operation of the particular type 
of machinery which may be installed. 
The author gives a number of tables and 
a series of curve sheets showing costs per 
kilowatt-hour and taking into considera- 
tion interest, depreciation, maintenance 
and taxes, cost of engine and generator, 
condensing apparatus and foundations, 
cost of turbine, generator, condensin 
apparatus and foundations, together with 


motor-generator apparatus and switch- — 


boards prr kilowatt. 

H. W. Latey stated that during the last 
year Mr. Stott has been making some tests 
on the Fifty-ninth and Seventy-fourth 
street plants in New York city, and finds 
that there is a very marked economy on 
running on an under load, that is, a 5,000- 
kilowatt unit operating at considerable 
underload will operate cheaper than it will 
on the rated load of the machine; that is, 
the engines are apparently designed for 
a fluctuating load, with the engine under- 
loaded rather than overloaded, and it is 
losing economy, a little bit, on running 
up on a load that carries a practically 
steady load as is got in the rush hours 
at those power-houses. 

The committee on nominations was ap- 
pointed, consisting of W. B. Reed, New 
York; D. F. Carver, Rochester; H. B. 
Fleming, Chicago; M. O’Brien, St. Louis; 
and Alfred Green, New York. 

The next paper, entitled “Economy in 
Car Equipment, Weights and Schedules,” 
by E. H. Anderson, Schenectady, New 
York, was read. 

N. W. Storer said that one of the great- 
est features in selecting motor equipments 
for successful operation is to get the right 
reduction for the motor. There have been 
thousands of dollars wasted and thousands 
of equipments given a very bad reputa- 
tion simply because of the selection of a 
bad gear ratio. The motors may be geared 
for entirely too high a speed or they may 
be too low a speed. A proper study of the 
conditions was not given before the gear 
ratio was selected. Suppose a gear ratio 
is selected which is too high-speed, sup- 
pose you select one which is geared for a 
speed of thirty miles an hour, when your 
service requirements are such that you 
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only need maximum speed of fifteen or 
twenty miles an hour. You are going to 
run your motor at a low voltage practi- 


cally all the time. He had in mind a road 


where the motors are operated at an aver- 
age voltage when the power is on the 
motors of about only 275 volts while the 
line voltage will average practically 
double. That means the motors have their 
capacity cut in two, and they are operat- 
ing about half the horse-power capacity 
which they would have if they were oper- 
ated more on the high voltage. 


WEDNESDAY AFTERNOON SESSION. 


The Wednesday afternoon session was 
called to order by President Adams at 


H. H. Apams, PRESIDENT AMERICAN STREET 
AND INTERURBAN RAILWAY ENGINEERING 
A880CIATION. 


2:45. The Question Box was presented 
and the report from the committee ap- 
pointed -to prepare resolutions in refer- 
ence to the standardization committee was 
called for. | 

Paul Winsor, as chairman, reported for 
the committee as follows: 

“The Committee on Resolutions, to 


which was referred the vote of the Central’ 


Electric Association on certain standards, 
beg leave to offer for your consideration 
the following Resolution: 

“RESOLVED, That the Resolution of 
the Central Electric Railway Association 
on the subject of Standard Brake Shoes, 
Journal Boxes, etc., dated September 27, 
1906, be referred to the Standardization 
Committee, with the request that that 
committee submit as soon as possible to 
the members of this Association their re- 
port on these subjects, in whole or in part, 
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so that the members may anticipate what 
the standards will finally be.” 

Upon motion of Mr. Simmons the reso- 
lution was unanimously adopted. 

Mr. Simmons offered the following 
resolution : 

“RESOLVED, That The American 
Street and Interurban Railway Engineer- 
ing Association at this time extend to 
The American Street and Interurban 
Railway Association, and more especially 
to its president, Hon. W. Caryl Ely, its . 
thanks for the great amount of sympathy, 
assistance and encouragement given in 
the reorganization proceedings during the 
past year,” which was unanimously 
adopted. 

Mr. Evans moved a vote of thanks to 
Henry Wallerstedt, commending him for 
his work on the “Standardization Com- 
mittee,” which was unanimously adopted. 

Mr. Olds paid an eloquent tribute to the 
great zeal which President Adams had 
shown and moved a hearty vote of thanks 
to him and his associates, which was given 
with good will. Mr. Adams responded 
briefly and gracefully. 

The report of the committee on nomi- 
nations was then presented as follows: 

President, H. H. Adams, superintend- 
ent of shops, the United Railways and 
Electric Company, Baltimore, Md. 

First vice-president, Fred G. Simmons, 
superintendent construction and mainte- 
nance of way, the Milwaukee Electric Rail- 
way and Light Company, Milwaukee, Wis. 

Second vice-president, J. 8. Doyle, 
superintendent of car equipment, Inter- 
borough Rapid Transit Company, New 
York. 

Third vice-president, Paul Winsor, 
chief engineer motive power and rolling 
stock, Boston Elevated Railway Company, 
Boston, Mass. 

Secretary and treasurer, S. Walter 
Mower, general manager, Southwestern 
Traction Company, London, Canada. 

Members of the Executive Committee, 
Officers and F. H. Lincoln, assistant 
general manager, Philadelphia Rapid 
Transit Company, Philadelphia, Pa.; Fred 
N. Bushnell, chief engineer, the Rhode 
Island Company, Providence, Rhode 
Island; W. T. Dengan, engineer, main- 
tenance of way, New York; H. B. Flem- 
ing, chief engineer, Chicago City Railway 
Company, Chicago, Ill. 

Alfred Reed was instructed to cast the 
ballot. 

The convention adjourned sine die. 


American Street and Interurban Railway Association. 


The president, Hon. W. Caryl Ely, 
Buffalo, N. Y., called the convention of 
the American Street and Interurban Rail- 
way Association to order on Wednesday 
morning at 10.45 o’clock, introducing the 
Hon. Lewis C. Laylin, Secretary of State, 
who extended a welcome to the state of 
Ohio. 

Mr. Laylin said that Ohio is perhaps 


among the very foremost in development 
of electric railway lines. Something over 
a hundred companies have made reports 
for the year 1896, where the authorized 
capitalization was over $171,000,000, with 
a subscribed capital of over $151,000,000, 
with a mileage of over 3,100 miles and 
gross receipts aggregating something over 
$23,000,000. 


Robert Sheldon, president of the Colum- 
bus Railway and Light Company, was then 
introduced. 

Mr. Sheldon said that the last year his 
company operated with horses it carried 
between six and seven millions of people, 
with gross receipts of something less than 
$400,000. Fourteen years ago, at the 
time of electrification, and not stopping 
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to mention the intervening years to 1898, 
it reached fifteen millions of people with 
a gross of nearly $700,000. Last year 
it carried fifty millions of people, and 
this year will carry fifty-five millions with 
gross receipts of approximately $1,600,- 
000. 

The Hon. Dewitt C. Badger, mayor of 
the city of Columbus, was then introduced. 

Mayor Badger welcomed the delegates 
to the city, commenting upon the great 
strides made in electric traction develop- 
ment and the part it had played in 
building up the state of Ohio. 

John Y. Bassell, Secretary of the Co- 
lumbus Board of Trade, was then intro- 
duced, briefly welcoming the delegates and 
extending a warm invitation to meet again 
in Columbus. 

The secretary, Bernard V. Swenson, 
then proceeded to read the minutes of the 
various meetings of the executive com- 
mittee during the year, outlining the ar- 
rangements which had been made for the 
management of the affairs of the associa- 
tion and the plans for the Columbus con- 
vention. 

On motion, the report of the executive 
committee was accepted and filed. 

Secretary Swenson presented the report 
of the secretary, which showed the mem- 
bership to be as follows: 

October 1, 1906: 


Associate members ...............06. 113 
Active members, old.................. 145 
Active members, new................. 55 
200 

Joined since October 1...............00- 23 


Old companies paid dues since October 1. 5 


——— eee 


228 
The report of the treasurer showed the 
following financial transactions during 
the year: 
Cash on hand and balance from 
last year and receipts during 


1905-1906 56g 5 ees a See ase. 6 he oceans $25,444.11 
Expenses siscetsaenids sales heew ess 18,467.21 
Balant $e oes. 5G Rewaree eees $6,976.90 


On motion, the reports of the secretary- 
treasurer were approved and filed. 


President Ely addressed the convention, 
saying in part: 

Gentlemen of the convention and members 
of the allied organizations—I am standing 
here before you to address you in the capac- 
ity of president for the last time. Three years 
ago at Saratoga you all remember the condi- 
tion into which the affairs of the association 
had drifted by some chance, and it transpired 
that I was flung into the breach. There 
were many men who had given careful 
thought to the affairs of the association, and 
its condition at that time was apparent to 
all. We were in fact a social organization, 
with some business, which we transacted 
in a certain desultory fashion. The organ- 
ization had done a lot of good work, but its 
work was failing because of certain con- 
ditions inherent to a situation that had 
grown up. It was in the first place an or- 
ganization dedicated to a business that was 
small, and that was based on conditions 
that had been outgrown, when a few in- 
dividuals were largely the owners of the 
street railways. But there had come into 
the business a tremendous accretion caused 
by the electrification of street railways in 
the cities and the construction of great lines 
of arteries of interurban traffic, so that 
where a few millions had been represented 
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in the business, billions of dollars had actu- 
ally come to be represented, and instead of 
men for the most part of a moderate degree 
of ability there had come into the profes- 
sion thousands of men of the finest ability 
possible for money to obtain. 

Now, is it worth $600 for the largest com- 
panies in the United States to belong to this 
association and is it worth to the other com- 
panies, as you come along down the scales, 
graduating them by their gross earnings the 
various sums that they respectively pay 
toward this organization? I think that is 
a fair question, and every man is entitled 
to be “from Missouri” and to be shown. It 
is impossible for the executive committee 
or the officers of the association to show 
to any one a chain of $600 in nickels actu- 
ally going into the treasury of the com- 
pany—that is an impossibility; or the 
amount of money that any one pays in. But 
to the work of the past year I invite your 
careful attention. It is impossible for me to 
more than outline it to you, but in the 
printed bulletins which have been sent to 
you from time to time in the reports, cir- 
culars and letters of the various committees 
and the data sheets, which have been dis- 
tributed by them, asking for information 
in order that they might view the actual 
facts, and in the programme of this con- 
vention and the work that is going as you 
have seen it in the manufacturers’ associa- 
tion and its splendid exhibit that has been 
put up here so far away from the homes 
of the manufacturers, in this, the largest 
attendance that I have ever seen at the 
opening session of our convention, and in 
the committee rooms, wherein our affiliated 
organizations since Monday morning have 
been carefully and systematically carrying 
on lines of work that are parallel, though 
well defined, to the lines of work of this 
organization and all dove-tailing together 
and working comprehensively together—in 
all these evidences it seems to me is proof 
of the value of the work accomplished 
through the money that has been expended 
in bringing about the reorganization. A 
great corporation that takes in ten, fifteen 
or twenty million dollars can afford to hire 
the best technical men and bring to its aid 
the best ability in every line of this work 
of ours; that is to say, those companies are 
justified in an attempt to get the best, but 
when you think you hire the best it takes 
time to prove whether you have done it or 
not; and, suppose it were possible to con- 
ceive of an organization wherein all the 
men were the best, or almost the best in 
their respective lines of work, then you 
would have the very best organization that 
it would be possible for a single corporation 
to bring to its assistance. But then it would 
be limited to a very few men compared to all 
the thousands that throughout this -land 
and throughout this continent — because our 
representatives come from all over it— are 
carrying on the different branches of busi- 
ness. Then, in addition to that point, which 
possibly I should clarify, my idea is that 
organization, even in that part where men 
are hired to do certain lines of work, is 
helpful in many ways, because all the thou- 
sands get together in these conventions, and 
through this line of work as it is now pro- 
posed to carry it on, all standing shoulder 
to shoulder, each one helps the other. In 
the technical branch of the business a cor- 
poration is best able to fortify itself by pay- 
ing handsome salaries and getting good men, 
but there are other things in which the large 
corporations are more vulnerable than the 
small corporations. The corporations of the 
great cities are reached far more quickly 
by the accidents of time and the changes in 
conditions than are companies in the small- 
er Cities and interurban districts. and when 
you come to the last final analysis the se- 
curity of the rights under which these cor- 
porations transact their business finally rests 
upon an honest and fair sentiment actuating 
the minds of the whole people, and no line 
of work can be carried on to greater ad- 
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vantage by this great organization than in 
proper ways, well revised and well calcu- 
lated, to educate the people of the country 
to a just and thoughtful conception of the 
rights of corporations, not only for them- 
selves, but as they touch the people, and 
also of the business conditions under which 
they operate. I fancy that there is not a 
man to-day who is well read and well in- 
formed in this business who doubts for a 
moment the right of the people of any com- 
munity to take over in a fair way and 
operate the public utilities, any of them, 
through their municipalities or other terri- 
torial domain. As a matter of right it is 
undoubted. Then it is up to you to say to 
the people that as a business proposition 
it is unwise for the municipalities to attempt 
to do a business which you are able to 
establish to the satisfaction of everybody 
can be done more cheaply for the people by 
private business interests than by municipal 
corporations. (Applause.) For years we 
were afraid to discuss the question. For 
years we said, “Don’t bring it out and talk 
about it in the convention,” and during all 
those years all the other fellows were talk- 
ing about it, all the newspapers were spread- 
ing what was largely misinformation before 
the people, and a sentiment was forming 
against us that, had the people who en ` 
tertained it had the just and fair means of 
information, might have been very different 
from the manifestations that have become 
apparent within the last few years all over 
the country. 

As has been known for years and so often 
said, the proof of the pudding is in the eat- 
ing. A year ago we had a certain number 
of member companies, and this idea of re- 
organization was comparatively new, and I 
wondered, and so did many of the officers, 
how many we should have left at the end of 
the year. It gives me great pleasure to say 
to you in summarizing briefly the report of 
the secretary and treasurer-that whereas 
last year we actually had paid up at the 
time of the convention and in good stand- 
ing less than 187 members—I mean actu- 
ally paid up and in actual good standing— 
we have this year 228 member companies 
and 140 associate members. (Applause.) 


President Ely then paid an eloquent 
tribute to the work of Seeretarvy Swenson 
and called attention to the hearty way in 
which the affiliated associations had taken 
hold of the work of reorganization. 

At this point John I. Beggs made a 
ringing speech in behalf of the officers 
and executive committees of the five af- 
filiated associations ‘and presented Mr. 
Ely with a noble bronze statue, mounted 
upon a marble pedestal, the figure typify- 
ing “Triumph.” This statue was fitted 
with a tablet suitably inscribed and was 
carried in and placed upon the platform 
by a corps of picked railway employes 
in uniform. Mr. Ely was visibly affected 
and briefly thanked al! for their token of 
appreciation and affection. 

The presidents of the affiliated associa- 
tions then made brief addresses, after 
which the session adjourned. 


WEDNESDAY AFTERNOON SESSION. 


President Ely called the session to 
order, and the secretary read several an- 
nouncements and invitations. 

Hon. John 1. Beggs, first vice-president, 
assumed the chair and called for the re- 
port of the committee on “Subjects, 
which was presented by E. G. Connette. 

Secretary Swenson then read the re- 
port of Committee on Car Wiring. 

The next paper on the programme was 
the report of the Committee on Standard- 
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ization of Equipment, by H. C. Page, 
Springfield, Mass., chairman. 

W. E. Harrington, New York City, 
then presented the report of the Commit- 
tee on Promotion of ‘Traffic. 

After considerable discussion a vote of 
thanks was tendered to the committee for 
the thorough manner in which they had 
compiled their report. 

The report of the Committce on Insur- 
ance was presented by H. J. Davies, 
Cleveland, Ohio, chairman. 

This report reviews the efforts which 
have been made during the past year to 
secure a better rating of traction risks, 
and states in the beginning that the in- 
surance companies, through their inspec- 
tion and rating bureaus, have, in many 
cases, somewhat lessened the hazard of 
fire, and with a slight betterment in the 
risk conceded a material decrease in pre- 
mium. Heretofore there has been prac- 
tically no competition among insurance 
companies for street railway business. The 
Factory Mutual Companies compete with 
stock Insurance companies for insurance 
on *‘ protected ” properties—that is prop- 
erty equipped throughout with sprinkling 
devices that operate automatically upon 
the occurrence of a fire; or buildings so 
constructed as to be practically fireproof. 
But these companies have been unwilling 
until within about a year to carry in- 
surance even on protected buildings of 
traction companies. Experiments have 
been tried during the year at Cleveland, 
Ohio, and at Newark, N. J., in the pres- 
ence and under the direction of leading 
insurance engineers, which have developed 
apparatus considerably reducing the fire 
risk and bringing about a condition of 
willingness on the part of companies in 
general to write traction risks. ‘The com- 
mittee reports that a number of street and 
interurban railway companies in the Hast 
and the Middle West are perfecting the 
organization of a stock insurance company 
with mutual features, to write Insurance 
upon all classes of traction and lighting 
company properties. ‘This company is to 
have a paid-in capital stock and surplus 
of $1,000,000 in cash. The rates will 
probably be the same as those charged by 
the “old line” companies, because this 
company and the traction mutual com- 
panies will have their own inspectors, 
who, confining their attention to traction 
and lighting properties, will become ex- 
perts in their line and will make the in- 
surance rates for their members. All the 
premium reccipts of this company, in ex- 
cess of fire losses, expenses and six per 
cent on the capital and surplus of the 
stock company, are to be returned to the 
insured. Itis theopinionof the committee 
that all the members of the American 
Street and Interurban Railway Associa- 
tion may be profitably consolidated into 
one company, to the extent, at least, of the 
insurance of their properties against de- 
struction or damage by fire. 

This report precipitated a very lively 
discussion. H. A. Robinson, of New York 
city, seemed to think that a mutual trac- 
tion insurance company was an impossible 
proposition as far as New York state was 
concerned. Many of the New York prop- 
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erties are covered by large mortgages, in 
each of which the company making the 
mortgage has agreed to procure insurance 
satisfactory to the trustee of the mort- 
gage; and in a number of the leases where 
the properties of other companies have 
been taken over—companies which are 
held by wholly independent stockholders— 
the holding companies are obliged to give 
them insurance which is satisfactory to 
their boards of directors. He did not 
think it would be possible to get attorneys 
or officers of trust companies in the state 
of New York to agree to take insurance 
for the benefit of $15,000,000 or $20,000,- 
000 of bonds in the policies of mutual in- 
surance companies organized under the 
laws of Ohio. Owing to the peculiar in- 
surance laws of New York state, which 
provide against outside insurance except 
by going through certain formalities bc- 
fore the insurance commissioners at Al- 
bany, difficulties would be in the way. It 
did not seem to him exact protection to 
bondholders to give them insurance of 
this character, when it would be necessary 
for the bondholders to go to the state of 
Ohio to get the bills paid in the case of 
a loss. It did not seem to him to be fair 
treatment of the bondholders to have a 
contract made for their benefit under the 
laws of the state of New York. 

B. E. Loomis, of New York city, repre- 
senting twenty-six fire insurance com- 
panies which lost about $80,000,000 in 
the San Francisco conflagration, said that 
for six years his companies have been 
carrying on inspection of street railways 
and power stations throughout the United 
States. The companies have made it a 
point to recommend improvements which 
would reduce the rate. They have cooper- 
ated with the Car Wiring Committee, 
which was appointed some five or six years 
ago. The Car Wiring Committee was also 
invited to attend the various tests held by 
the insurance companies. The insurance 
companies are more than willing to-co- 
operate with the strect railway companies. 
The National Board of Fire Underwriters 
would be glad to make an appointment 
with a representative committee of the 
Street Railway Association to formulate 
rules and schedules and to adopt standards 
of insurance which would be mutually 
satisfactory to both parties. 

Henry N. Staats, of the insurance de- 
partment of the Cleveland Electric Rail- 
way Company, said that he represented 
twenty-four traction companies in the 
matter of insurance. In reply to the re- 
marks of Mr. Robinson he stated that the 
kind of insurance Mr. Robinson had in 
mind and the kind that the mutual com- 
pany wished to present were different in 
character. The kind of insurance he sug- 
gested for the ‘* American Street Railway 
Insurance Company” is a stock insurance 
with a capital of $500,000 and a surplus 
of $500,000 before a single policy is is- 
sued. That enables the company to enter 
any state in the Union, and the policies 
will be made acceptable at any bank or 
any trust institution. The capital of the 
company will be subscribed by individuals 
of the railway companies representing the 
association. Twenty-four railway com- 
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panies have already subscribed to the in- 
surance company, and it has been organ- 
ized under the laws of the state of Ohio. 
He expressed alack of faith inthe protesta- 
tions of the insurance companies concern- 
ing their cooperation in the matter of 
better rates. He believed that a coopera- 
tion of the traction companies for the pur- 
poseof carrying theirown insurance would © 
be better than to attempt to cooperate with 
the “old line” insurance companies and 
permit them to make their own rules and 
regulations, and low rates temporarily, 
which, after competition has ceased, could 
be put up again. 

E. R. Townsend, of Chicago, did not 
think that the electric light and traction 
companies could combine to take care of 
their losses as. well as the insurance com- 
panies which had a capitalization of over 
$80,000,000. These insurance companies 
spread their losses over all the country. 
They have been making insurance rates 
of late subject to conditions that the in- 
sured shall put in certain improvements 
which will warrant a reduction in the 
rates. The elimination of defects and 
corrections in the electrical equipment 
and in the physical hazards have produced 
a high class of properties which has made 
it possible for the stock companies to make 
better rates. 

A. H. Ford, of New York city, de- 
scribed the difficulties found in effecting 
mutual insurance in New York state. He 
showed that where competition had been 
brought to bear considerably better rates 
had been made by the “old line” com- 
panies, although he would admit that the 
risks had been very much improved. He 
thought that Mr. Staats was working in 
the right direction, but that what he had 
to give was not adequate. The trustces 
of the properties would not accept mutual 
insurance. If Mr. Staats would organize 
a company with $20,000,000 of capital, 
he could then talk to him about going 
into his insurance company. He did not 
beheve that a $1,000,000 company was 
big enough. 

Mr. Davies thought that the suggestion 
made by Mr. Loomis, to have a representa- 
tive of the National Board of Fire Under- 
writers confer with the Insurance Com- 
mittee, was a good one. The committee 
does not condemn the stock insurance 
companies. It wants cooperation for the 
benefit of the traction companies. 

Vice-president Beggs said that he had 
given a great deal of attention to this mat- 
ter. He had been for some years in the 
fire insurance business, and was now in 
a position to place many millions of fire 
insurance. The justification for the ap- 
pointment of the committee was very evi- 
dent. This is the first time that he had 
seen one of the ‘‘old line” fire insurance 
companies send representatives to the 
meeting to say anything to indicate 
that they cared about the traction 
business. A few years ago the trac- 
tion properties were on a_ prohibitive 
scale, and, as Mr. Ford said, it was 
difficult now in certain sections of the 
country to cover large amounts of insur- 
ance. He did not think that a $1,000,000 
company would be able to undertake the 
insurance proposition. He did,think that 
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the association had among its members 
material fora good strong stock company 
complying with the laws of the most strin- 
gent state of the Union, and had within its 
‘ranks the best ability to inspect these risks 
and to know what would be the proper 
precautions to make for the success of the 
undertaking. The association could em- 
ploy men as good as could any fire insur- 
ance company in the United States to con- 
duct its business. It would know what 
the insurance was costing and would have 
some guide. He did not think the asso- 
ciation could organize a company that 
would be large enough to carry all the in- 
surance, but thought there was ability in 
the association to organize a company 
which would be a guide as to what are the 
proper charges. 
THURSDAY MORNING SESSION. 


The ‘Thursday morning session was 

called to order by President Ely at 10 
o’clock. The first order of business was 
the report of the Committee on Heavy 
Electric Traction. Calvert Townley, 
chairman of the committee, presented the 
report, and said that the steam and trolley 
roads have so many points in common that 
it is safe to class them together. He is 
impressed with the possibility of a devel- 
opment of electric traction whereby the 
trolley roads, instead of primarily com- 
‘peting with, can become feeders to the 
steam roads, so that the two classes of 
transportation will be friendly, and will 
assist one another. He thought that the 
committee should be continued as a stand- 
ing committee, and should take every possi- 
ble advantage of the experience of steam 
roads in dealing with the problem of heavy 
electric traction. 

A vote of thanks was extended to thie 
committee for the able and instructive 
manner in which it had handled the sub- 
ject. 

l There being no discussion, the paper en- 

titled “Elevated Railways and Their Bear- 
ing on Heavy Electric Traction,” by H. M 

Brinckerhoff, of New York city, was 
presented. 

There being no discussion, the paper en- 
titled “Electric Railways in Sparsely Set- 
tled Communities” was presented by E. P. 
Roberts, of Cleveland. This paper took 
up in detail the determination of what 
constitutes a sparsely settled community. 
the treatment, however, being applicable to 
any interurban electric railway. Under 
separate chapter headings the following 
items were considered: Value of statistics 
and their proper and improper use; statis- 
tics relative to interurban electric rail- 
ways and discussion of the same; examina- 
tion relative to an operating or proposed 
electric railroad; passenger income. Mr 
Roberts also stated that the value of the 
promoters or the speculative interest in 
a proposed electric railway is generally in 
stock, and as the margin of profit is nearly 
always quite small, even though the grose 
income may be large, therefore a quite 
small percentage difference in the amount 
of the gross and net receipts may, and fre- 
quently will, make such a difference in the 
amount available for dividends on stock 
as to practically determine whether or not 
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the stock will have any value. It is there- 
fore very evident that it is impossible to 
give too much time and expense to the pre- 
liminary investigations in order to be sure 
that the location and design of the road 
are such as will give maximum dividends, 
considering the effect of variations of 
route, first cost, operating expense, gross 
income and the net income resulting from 
the foregoing considerations. It is very 
easy to affect the gross income from five 
to fifteen per cent by changes in route or 
by the character of terminal facilities, and 
such changes may be accompanied by a 
greater or less first cost, or a greater o1 
less operating expense, or both. 

The paper entitled “Interurban 
Freight and Express,” by E. C. Spring, 
general manager of the Dayton, Coving- 
ton & Piqua Traction Company, West Mil- 
ton, Ohio, was then read. A diversity of 
opinion exists among the managers of the 
electric roads whether it is more advan- 
tageous to handle merchandise at express 
or freight rates. Each manager has his 
own personal opinion and ideas along this 
line, and in summing up these ideas it is 
seen that each man’s opinion is based upon 
peculiar circumstances prevalent to his 
own property. The steam roads of the 
country have the advantage over the elec 
tric lines in this respect, as their condi- 
tions are more of a universal or standard 
nature. The author considers that a de 
termination on the part of the electric 
lines to follow steam road methods is an 
excellent one. He would not for a mo- 
ment recommend any cut below the steam 
rates for express traffic, particularly be- 
tween competing points. The electric 
properties have a chance now in this com- 
paratively new field of service to main- 
tain a standard of rates, and not again 
experience a condition of affairs the same 
as has been experienced in the passenger 
business. The drawing of the line be- 
tween freight and express business is one 
which must be decided by the operator. 
He does not believe that an express service 
on a short line can be maintained as 
profitably by the railway company itself 
as it can be by a regular line express com- 
pany operating over connecting lines. 

After considerable discussion on this 
subject the paper entitled “Tickets and 
Rates,” by F. W. Coen, secretary and 
treasurer of the Lake Shore Electric Rail- 
way Company, Cleveland, Ohio, was read. 

There was no discussion, and the paper 
entitled “Some Notes on the Evolution 
of Electric Transportation,” by Theodore 
Stebbins, expert of the National Civic 
Federation, Cohasset, Mass., was read by 
title. 

The Committee on Nominations, to con- 
sist of C. D. Wyman, Massachusetts; G. 
Tracy Rogers, New York; A. H. Nicoll, 
Indiana; John A. Beeler, Colorado; E. K. 
Stewart, Ohio: and on resolutions, con- 
sisting of R. E. Danforth, New York; L. 
D. Mathers, Iowa, and D. A. Hegarty, Ar- 
kansas, were appointed. 

The meeting was then adjourned. 
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THURSDAY AFTERNOON SESSION, 


The afternoon session was called to or- 
der by Vice-President James F. Shaw, of 
Boston, at 2.30 o’clock. The first order of 
business was the reading of the paper en- 
titled ‘‘Electric Railway Employés and 
the: Young Men’s Christian Association,” 
by E. M. Willis, secretary of the Interna- 
tional Committee of Young Men’s Chris- 
tian Associations, New York city. Mr. 
Willis detailed the admirable work which 
the Young Men’s Christian Association is 
doing among the electric railway em- 
ployés, and the great interest which is 
met with in every city where branches have 
been established. A vote of thanks was 
tendered to Mr. Willis for his interesting 
and valuable paper. 

The paper entitled “Selection of Train- 
men,” by C. E. Learned, superintendent 
of inspection, Boston Elevated Railway 
Company, Boston, was read. 

There being no discussion, the next pa- 
per, entitled “Discipline of Train Men,” 
by F. W. Brooks, assistant general mana- 
ger, Detroit United Railways, Detroit, was 
read by the secretary. 

The paper entitled “Uniforms and 
Badges,” by John R. McGiveney, purchas- 
ing agent, New Orleans Railway and Light 
Company, New Orleans, was then read. 
This paper described the method of tak- 
ing care of this problem in the city of New 
Orleans. 

The report of the Committee on Rules 
was presented by E. G. Connette, chair- 
man. This committee reported that re- 
plies received from data sheet No. 11 show 
that a large number of street railway com- 
panies have adopted the standard code of 
rules approved by the association at its 
annual convention in St. Louis in 1904. 
From the replies received, the committee 
has deemed it advisable to revise the in- 
terurban rules which were submitted to 
the St. Louis convention, so as to con- 
form to the practice of moderate-speed in- 
terurban service. The committee sub- 
mitted for the consideration of the con- 
vention a set of rules in pamphlet form 
for the operation of trains on high-speed 
electric railroads. These rules conform. 
as far as practicable, to the rules of the 
American Railway Association for the 
operation of steam lines, as the operating 
conditions of high-speed electric railroads 
are so nearly identical with the operation 
of steam railroads that the committee 
does not believe it wise to depart 
from steam railroad practice any further 
than changed conditions necessary for ‘the 
operation of electric railroads may require. 
The committee has not made any altera- 
tions in the standard code of rules as 
adopted by the association at its meeting 
in St. Louis, except in the case of the in- 
terurban rules. The report of the Commit- 
tee on Rules was accepted and the sugges- 
tions made by Mr. Connette, that any al- 
terations or additions to the rules that 
may occur to anv of the members of the 
association be submitted to the Standard 
Rules Committee for its consideration, 
and that the committee be continued from 
year to year until an entirely satisfactory 
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standard code of rules be secured, were 


approved. 
The meeting was then adjourned. 


FRIDAY MORNING SESSION. 


Vice-President Beggs called the Friday 
morning meeting to order at 10.30 o’clock 
in executive session. The report of the 
Committee on Municipal Ownership was 
presented by C. D. Wyman, chairman. 


The report of the Committee on Public 


Relations was presented by Henry A. Rob- 
inson, chairman. Mr. Beggs, who is chair- 
man of the Committee on Compensation 
for Carrying United States Mail, pre- 
sented this committee’s report. 

A paper was presented by John A. 
Beeler, vice-president and general mana- 
ger, Denver City Tramway Company, enti- 
tled “Handling Public Complaints.” Mr. 
Beeler’s paper is made up mostly of inci- 
dents relative to the handling of public 
complaints. Many of these are humorous, 
but all have some valuable point of in- 
terest. Mr. Beeler suggests a printed form 
for complaints and a method of procedure 
in handling this part of the street railway 
manager's routine. 

The paper entitled “Leaks Between Pas- 
senger and Treasurer” was read by A. H. 
Stanley, general superintendent, Public 
Service Corporation of New Jersey. Mr. 
Stanlev thinks that there is an ever-in- 
creasing number of the public constantly 
on the alert to beat the railway company 
out of a fare, either by evading payment 
or through unfair use of the transfer. One 
of the most important features of reme- 
dying leaks between the passenger and the 
treasurer is the creation of a feeling of 
fair dealing on the part of the pub'ic and 
on the part of the employés toward the 
corporation. This feeling can be con- 
served by a satisfactory service better than 
through any other means. Mr. Stanley 
suggests that transfers should be carefully 
Inspected in the accountant’s office and 
conductors brought to account for any ir- 
regularities either in issuing or receiving. 
In this way conductors will be more care- 
ful, and through them the public will be 
given to understand that transfers are in- 
tended for a continuous ride to thcir des- 
tination only, and not for a stop-over priv- 
lege. A daily record should be kept of 
the condition of the totalizer of each regis- 
ter in every car, whether the car has been 
In service.or not, and sent to the account- 
mg department daily. For this purpose a 
daily car record blank is recommended. 
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Tickets and transfers should be turned in 
by conductors each trip. Conductors’ day 
cards and all other reports having to do 
with the collection and counting of fares 
should be carefully checked in the ac- 
countant’s office, and an explanation re- 
quired for any errors or neglect in mak- 
ing up accounts. Conductors should be 
made to understand the importance of 
their reports, and that they must be made 
up carefully and accurately. Mr. Stanley 
does not believe that any considerable per- 
centage of newly appointed conductors en- 
ter the service with the thought of being 
deliberately dishonest. What they develo 

into, whether it be good or bad, is depend- 
ent to a very large extent upon the way in 


Joux I. BEGGs, PRESIDENT AMERICAN STREET 
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which they are trained, their re'ations 
with their superiors, and the conditions 
under which they work. 

W. G. Ross, of Montreal, Canada, in 
discussing this paper, called attention to 
the great utility of the “pay-as-you-enter” 
closed car in use in Montreal. The com- 
pany has had fifty cars in successful opera- 
tion, and inside of the next four months 
will have 100 more. It ha l| effected an in- 
crease in the revenue alone of from ten to 
fifteen per cent. This car is also a great 
preventative of accidents on the rear plat- 
form. The car does way as well w th the 
accounting between the conductor and the 


company. 
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A vote of thanks was then tendered to 
the Montreal Street Railway Company for 
placing one of these cars on the exhibition 
grounds for the inspection of the dele- 
gates. 

The subject was discussed at some 
length and much valuable information 
given by Mr. Ross and also by D. McDon- 
ald, of Montreal. 

The nominating committee presented its 
report, which was unanimously adopted, 
and the following otticers declared elected : 

President—John I. Beggs, Milwaukee. 

First vice-president—Calvin G. Good- 
rich, Minneapolis. 

Second vice-president—James F. Shaw, 
Boston. 

Third vice-president—Arthur W. Bra- 
dy, Anderson, Ind. 

Executive committee—The officers and 
C. L. S. Tingley, president of the Account- 
ants’ Association ; H. H. Adams, president 
of the Engineering Association, and S. L. 
Rhoades, president of the Claim Agents’ 
Association. 

Mr. Beggs thanked the association for 
elevating him to the responsibility of the 
executive office. He called attention to 
the necessity for devising some method of 
improving the attendance at the open ses- 
sions of the association. There was not 
the attention given to the work in hand 
that it deserved. Particularly should an 
effort be made to secure good papers. 

The Committee on Resolutions then pre- 
sented its report. 

Krnest Gonzenbach was appointed by 
the new president chairman of a commit- 
tee to select members to prepare papers 
for the next meeting. 

A. H. Stanley called the attention of 
the association to the great confusion 
which prevailed concerning the stopping 
points for cars in all large cities. He 
thought that there should be a uniform 
rule, so that a traveler might know at 
what side of the street a car would stop, 
no matter in what town or city he might 
be. He moved that a committee be ap- 
pointed to take up the question and re- 
port to the association at the next meet- 
ing. This motion was carried. 

The convention was then adjourned. 


The Claim Agents and Accountants 
also held several important sessions, 
electing new officers for the year 1906-7. 
Notice of these sessions will be printed 
fully later. 


American Street and Interurban Railway Manufacturers’ Association—The 


There is hardly any doubt that this convention 
and exhibition will go down in street railway 
history as one of the most successful which has 
ever been held. Not only was there a very large 
attendance, but the interest manifested at the 
various sessions of the affiliated organizations 
was keen, and in the exhibition stalls the com- 
ment was frequently heard that a truly repre- 
sentative body of men was in attendance, men to 
whom it was a pleasure to demonstrate the ap- 


Exhibition of Appliances. 


paratus upon exhibition, and who, upon their 
return to their respective home places, were 
vested with authority to suggest appropriations 
for the acquisition of more modern appliances. 
The manufacturers’ exhibition was instructional 
in the highest degree. A great many of the com- 
panies made large expenditures for power, 80 
that the apparatus could be seen under service 
conditions. In many instances also a portion of 
the housings of valves and other parts was cut 


away, 80 that a close inspection of many details 
was easily possible. 

Below are given the names of many of the ex- 
hibitors, the names of their representatives and a 
partial list of the materials on display. In addi- 
tion to those enumerated below the following 
representative men were present: H. M. Littell, 
Frank Betts, F. C. Hinds, N. P. Baker, A. J. 
Potter, E. F. Peck, Robert Sheldon, C. Loomis 
Allen, H. F. Schoepf, H._A. Nicholl, T, C. Pen- 
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ington, Professor F. C. Caldwell, John I. Beggs, 
Fred Bissell, C. S. Kuntz, Charles F. Scott, J. 8. 
Lapp, Arthur Jones, Frank MacGovern, Jacob 
Wendell, Jr.; R. L. MeDuttie, W. N. Sweeten, 
Charles F. Johnson, G. C. Knott, W. J. Keenan, 
F. S. Price and H. E. Eichorn. 


Allis-Chalmers Company, Milwaukee, Wis. 
—As usual, this company was located in a 
spacious L-shaped booth, providing a large 
reception room and giving ample space for 
the placing of various pieces of machinery 
illustrating electric-railway equipment. A 
-feature of this exhibit was the Christensen 
air-brake apparatus manufactured by this 
company. In addition to the standard 
literature in the form of catalogues and 
bulletins, there were shown a large number 
of framed photographs showing typical ap- 
plications of apparatus made by the com- 
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hand at this company’s attractive booth. A 
feature of the display was a large sign 
made up of twisted rail-bonds. In addition to 
this there were fence and trolley wires, 
cables, rail-bonds and a complete line of 
rail-bonding tools, including a remarkable 
new gang-drilling fixture. This company 
distributed a handsome souvenir in the form 
of a pressed steel paper-cutter. Represented 
by George Cragin, C. S.Marshall, F. A. Keyes, 
C. S. Knight, B. B. Ayers, R. K. Sheppard, 
J. D. Sutherland, E. Blanchard, George Long, 
George Chandler, Henry Pratt, Henry Stur- 
devant, J. M. Holloway and Thomas Lavin. 
American Water Softener Company, Phila- 
delphia, Pa—This company exhibited a 
model plant showing the method of mixing 
the chemical solution and elevating the 
mixture to an automatic tripper and mixer. 
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per rail-bond, electrical contact alloys, flex- 
ible-shaft rail-grinders, high-speed electric 
rail-drill, magnetic and mechanical rail- 
clamp, insulated third-rail, and electrical 
testing laboratory. Represented by Harold 
P. Brown, F. H. Brown, F. Bissell, R. K. 
Fast, C. Eccles, J. Hollowood, Julius Alsberg, 
G. M. Hoadley, Albert Temple, John Roach 
and J. M. Coote. 

Buckeye Engine Company, Salem, Ohio— 
This company’s booth was always attractive 
and each day a fresh supply of cut flowers 
was on hand for the decoration of the visi- 
tors. In addition to these the éompany dis- 
tributed lapel-pin “Buckeyes” as souvenirs. 
This company exhibited an engine model and 
framed photographs showing several types 
of steam and gas engines. Represented by 
C. H. Weeks, V. T. Price and G. W. Pope. 
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pany. Represented by F. C. Randall, W. S. 
Doran, W. W. Power, F. C. Colwell, M. W. 
Thomas, W. J. Buckley, J. W. Gardner, J. W. 
Murray, W. T. McCaskey, J. H. Denton, 
G. Voight, G. B. Foster, W. S. Heger, A. H. 
Whiteside, H. A. Strauss, H. A. Buell and 
C. A. Tupper. 

American Instrument Company, Philadel- 
phia, Pa.—This company exhibited an at- 
tractive line of new “American” voltmeters 
and ammeters, of both switchboard and 
portable types. Not only were the railway 
men interested in these instruments, but con- 
siderable attention was given them by the 
visiting engineers and manufacturers. Rep- 
resented by James G. Biddle, A. O. Benecke, 
T. G. Seixas and A. B. Weeks. 

American Steel and Wire Company, Chi- 
cago, Ill—The usual jolly crowd was on 


Represented by W. H. P. Fisher, A. W. Bart- 
lett and A. S. Garrett. 

Albert & J. M. Anderson Manufacturing 
Company, Boston, Mass.—This company ex- 
hibited trolley-line material, time switches, 
and knife switches. Represented by Ernest 
Woltman, William W. incher and J. M. 
Anderson. 

Blake Signal and Manufacturing Company, 
Boston, Mass.—This company made its usual 
interesting demonstration of the Blake sig- 
nal. Represented by E. J. Burke and C. C. 
Blake. 

Brady Brass Company, Jersey City, N. J. 
— Exhibiting motor bearings. Represented 
by Daniel M. Brady, George C. Morse, C. M. 
Reubens and W. F. Kranz. 

Harold P. Brown, New York, N. Y.—This 
veteran exhibited his plastic-bond, solid cop- 


Chase-Shawmut Company, Newburyport, 
Mass.—Shawmut soldered rail-bonds. Rep- 
resented by Frank D. Masterson. 

Chicago Pneumatic Tool Company, Chi- 
cago, Ill—This company’s exhibit was par- 
ticularly interesting as, in addition to a com- 
plete line of pneumatic drills and hammers. 
there were shown a new 550-volt electric 
drill, set up with a powerful magnetic rail- 
clamp. Another interesting feature was a 
mechanical rail-clamp so arranged as to al- 
low the electric drill to point straight down 
or normal! to the slope of the rail web. Rep- 
resented by J. W. Duntley, W. O. Duntley, 
C. E. Walker, C. B. Coates and Edward Aplin. 

Consolidated Car Heating Company, New 
York, N. Y.—Electric car heaters, portable 
vestibule heaters, switches and switchboards. 
Represented by Cornell S. Hawley, S. B. 
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Keys, W. S. Hammond, Jr., and F. W. Brown- 
nell. 

Consolidated Engine Stop Company, New 
York, N. Y.—Monarch engine stop, showing 
method of operating, Monarch testing sys- 
tem, and automatic push-button control. 
Represented by Arnold W. Lenderoth and 
H. W. Quackenbush. 

Crouse-Hinds Company, Syracuse, N. Y.— 
Imperial arc headlights and combination arc 
and incandescent headlights, Syracuse 
changeable incandescent headlights, Norbitt 
porcelain specialties. condulets, harpoon guy 
anchors. Represented by A. F. Hills, N. 
Shute and C. M. Crofoot. 

Dearborn Drug and Chemical Works, Chi- 
cago, lli.—With its white and gold embel- 
lishments and well-lined shelves, this booth 
was characteristic of the name. Water-puri- 
fying preparations, lubricating oils and 
greases. Represented by Robert F. Carr, 


Grant W. Spear, Dan Delaney, Paul T. Payne 


and W. O. Clark. 

Dixon Crucible Company, Jersey City, N. J. 
—This company made a feature of a huge 
can, so arranged inside with curvilinear mir- 
rors as to give the visitor an idea of how 
one looks when “canned.” This was a great 
success. The company also exhibited 
silica-graphite paints, pipe-joint compounds, 
American graphite pencils, commutator lu- 
bricants, ‘\iconderoga flake graphite lubri- 
cants, graphite greases, plumbago crucibles, 
foundry facings, motor brushes, and distrib- 
uted as souvenirs ape pencils and minia- 
ture tin cans, with thimbles for the ladies 
and dice for the gentlemen. Represented 
by F. R. Brandon, L. H. Snyder, C. H. Spotts 
and D. M. Howe. 

Dossert & Company, New York, N. Y.— 
A feature of this exhibit was an iron-pipe 
railing and fence coupled up with the Dos- 
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day a musical entertainment was given the 
visitors. Some of the material shown were 
protected rail-bonds, rail-bond compressors, 
Keystone overhead insulators, Lyon sheet- 
steel gear cases, Garton-Daniels lightning ar- 
resters and ‘‘automotoneers,” pole brackets 
and line fittings, third-rail insulators, Key- 
stone vestibule shades and Keystone cable 
racks, Mayer & Englund telephones, Phila- 
delphia car fenders, testing instruments, 
sweeper rattan, high-tension malleable pins, 
linemen’s and constructors’ tools and rta- 
ble lamp guards. Represented by C. J. 
Mayer, A. H. Englund, J. W. Porter, Max A. 
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hibit, this booth was of particular interest. 
The Franklin kite made up of blue and white 
miniature lamps was decidedly effective and 
a novel offset to the high-powered reflector 
lamps shown here. But the great feature, 
however, was a most ingenious device, show- 
ing the conditions of vibration to which an 
incandescent lamp is subjected when a car 
is under way. This device demonstrated the 
effectiveness of the new anchored filament 
lamp which this company has developed for 
railway service. Represented by P. S. Klees, 
C. N. Thorpe, C. Leonard and F. E. Wilson. 

D. & W. Fuse Company, Providence, R. I. 
—Deltabeston fireproof magnet wire, en- 
closed cartridge fuses, enclosed fuse cutouts 
and fuse boxes. Represented by W. S. Sig- 
son and C, E. Harmon. 

General Electric Company, Schenectady, 
N. Y.—That this company was well repre- 
sented, both in apparatus and good fellows, 
goes, of course, without saying. The key- 
note of this exhibition was instruction. The 
single-phase system developed by this com- 
pany was very completely shown, an addi- 
tional feature being the adaptation of the 
Sprague-General Electric multiple-unit con- 
trol system to the single-phase equipment. 
The CP-21 air compressor was also shown 
with various parts exposed so as to allow 
minute examination of the details of this 
apparatus. For the first time at any con- 
vention this company showed its commutat- 
ing-pole motor for railway use. A large- 
capacity motor-operated circuit-breaker in 
combination with a motor-operated main 
switch, breaking 12,500 amperes at 650 voits 
was shown. This breaker may be operated 
at a distance, it being necessary to run only 
one wire from the switchboard to the point 
of control. In addition to all this there was 
a portable air-compressor, mercury arc recti- 
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sert solderless splice instead of pipe joints. 
A new device which attracted a good deal of 
attention was an insulated two way motor 
lead. Represented by Harry B. Logan and 
E. A. Dossert. 

Electric Railway Improvement Company, 
Cleveland, Ohio—This company showed a 
new complete, portable bond-welding car and 
grinder, and electrically welded bond. Rep- 
resented by C. A. Cadle and J. A. Cadle. 

Electric Service Supplies Company, Chi- 
cago, Ill..—This company carries a tremen- 
dous line of apparatus, but its booth was 
equal to this range. Extending for some 
distance along one end and one side of the 
building, this company’s headquarters 
seemed a veritable exhibition by itself. In 
addition to the display of apparatus, the 
appointments were very complete and each 


Berg, J. V. E. Titus, E. R. Mason, W. P. 
Cosper, G. W. Cox, J. M. Gallagher, Ernest 
Boehme, W. D. Hamer, Hugh L. Adams, 
Wm. A. Armstrong, Jr., Frank B. Massey, 
Henry R. Swartley, Jr., Edward Hammett, 
Jr., and Robert Montgomery. 

Electric Storage Battery Company, Phila- 
delphia, Pa.—There was the usual “walk-in- 
and-sit-down”. atmosphere about this com- 
pany’s booth, and the representatives on hand 
found lots to talk about. Two type R cells, 
one containing eighty-three and the other 
fifty-five cells were interesting, as were also 
the carbon regulator, signaling and com- 
pensating hydrometers, recording hydrometer 
and automatic cell filler. Represented by C. 
Blizard, H. B. Gay and G. H. Atkins. 

Franklin Electric Manufacturing Company, 
Hartford, Ct.—Being distinctly a lamp ex- 


fier and the booth was attractively lighted 
by 250-watt Gem lamps with Holophane re- 
flectors, and also with the new tantalum 
lamps. Represented by J. R. Lovejoy, C. C. 
Peirce, G. D. Rosenthal, H. L. Monroe, R. E. 
Moore, E. H. Ginn, J. J. Mahoney, H. H. 
Crowell, E. H. Anderson, C. E. Barry, H. N. 
Ransom, E. D. Priest, W. G. Carey, F. E. 
Case, W. J. Hanley, M. M. Corbin, H. H. 
Corson and Frank H. Gale. 

Gold Car Heating and Lighting Company, 
New York, N. Y.—Single-rod cyclinder heat- 
ers, two-rod panel heaters, six-rod panel heat- 
ers, truss plank heaters, cab heaters, portable 
house heaters, cylinder heater using junction 
box connection, cross-seat heater, connected 
up with iron conduit. no wiring exposed, 
and display of coils, supporting rods, porce- 
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lains and three-way switches. Represented 
by A. E. Robbins and F. A. Purdy. 

Harrison Safety Boiler Works, Philadel- 
phia, Pa.—Cochrane feed-water heater and 
feed-water separator.. Represented by J. E. 
Harris. 

Heany 
Pa.—Demonstrating heat-resisting qualities 
of Heany fireproof wire. Represented by’ W. 
H. Easton and J. J. Kessler. 

H. W. Johns-Manville Company, New 
York, N. Y.—Overhead line material, third- 
rail insulators, asbestos, transit doors for 
transformers, ‘‘Noark” enclosed fuses, fuse 
blocks, service boxes, car heaters, brass 
goods and trolley-wheels. Represented by 
J. W. Perry, R. R. Braggins, A. D. Newton, 
H. M. Voorhis, F. E. Johnson, J. W. Hardy 
and A. A. Forshee. 

Lord Electric Company, Boston, Mass.— 
Thomas soldered rail-bonds and Shaw non- 
arcing lightning arresters. Represented by 
Edwin M. Hamlin, George B. Crane and 
George W. Smith. 

Massachusetts Chemical Company, Wal- 
pole, Mass.—This company operates the Wal- 
pole Rubber Works and the Walpole Var- 
nish Works, The company had on exhibition 
samplesof‘‘armalac” and special ‘armalac,” No. 50 
insulating compound for armature and tield-wind- 
ing, tape No. 264,approved by United States Navy 
Department, No. 269 waterproof friction tape 
for outside and mine work, M. C. waterproof 
paints for exposed surfaces, ‘“‘Dryfield” tape 
for street railway motor fields, reinsulating 
tape for reinsulating old field-coil wire, rub- 
ber-splicing compound, and a general line of 
liquid and rubber insulation. As a souvenir 
the company distributed a rubber cuspidor 
mat. Represented by E. C. Green, A. T. 
Baldwin, R. T. Elwell, L. O. Duclos and A. 
E. Duclos. 

Matthews & Brother, St. Louis, Mo— 
Stombaugh guy anchors, Kearney cable 
clamps, Lima jack-boxes and plugs, O. K. 
sleet-cutters, “hold-fast” lamp guards, Hargis 
cable-splicing joints. Represented by Claude 
L. Matthews and James R. Kearney. 

Matthews & Brother, St. Louis, Mo.— 
Miller guy anchors and ground augurs. Rep- 
resented by G. H. Miller and F. B. Miller. 

National Brake and Electric Company, 
Milwaukee, Wis.—This exhibit was especially 
complete and was rendered doubly attractive 
by the constant operation of the apparatus. 
The new National air-compressor was shown 
in full operation with part of the housing 
cut away to allow of close inspection and 
examination. The new type N oil pneu- 
matic governor was also shown in operation 
and there was also shown a new engineer’s 
valve which permits of 150,000 movements 
with one oiling. A complete two-car schedule 
air-brake equipment was shown in full opera- 
tion, and in addition there was a complete 
line of repair parts for new types of ap- 
paratus as well as parts of formerly made 
types. ‘The company’s new line of type 
N L motors was shown in sizes from three 
to forty horse-power. Represented by S. I. 
Wailes, R. P. Tell, W. L. Waters, Griffith 
Johnson, J. T. Cunningham, C. N. Leet, Bert 
Aikman, W. M. Bisel, H. W. Beattys, Jr., 
George S. Hastings, J. T. Perry, W. H. Coble, 
Arthur Jones, R. W. Woodward and R. W. 
Hutchinson, Jr. 

Novelty Incandescent Lamp Company, Em- 


porium, Pa.—Elk ‘‘new” and Novelty ‘‘re- 
newed” incandescent lamps. Represented by 


R. K. Mickey and A. J. Jackson. 
Oleson-Williams Company, Toledo, Ohio— 
Lightning arresters and fuse boxes for elec- 
tric railway feeders, transmission lines and 
motor circuits. Represented by Albert Oleson, 
W. A. Williams and Charles C. Williams. 
Rail Joint Company, New York, N. Y.— 
This company’s booth was centrally located 
and was headquarters for many of the rep- 
resentative street railway men in attendance. 
The company showed samples and literature 
regarding standard T-rail joints of the con- 
tinnous Weber and Wolhaupter types, girder 
joints of the continuous and Weber types, 
insulated joints of the continuous and Weber 
types and various joints in combination with 


Fire Proof Wire Company, ° York, 
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rail-bonds. Represented by B. M. Barr, E. A. 
Condit, Jr., D. J. Evans, G. M. Hager and W. 
T. Smettum, a 

John A. Roebling’s Sons Company, Tren- 
ton, N. J..—Ralil-bonds, armature and field 
coils, cables and appliances for installing 
rail-bonds. In addition there were framed 
photographs of installations and as a sou- 
venir the company distributed miniature rail 
bonds. Represented by G. R. Mitchell, H. 
L. Shippy, J. E. Nolan, J. W. Brooks, W. W. 
Affleck, W. P. Bowman, A. B Conover. and 
James Henry. 

Speer Carbon Company, St. Mary's, Pa.— 
Carbon brushes and carbon specialties. Rep- 
resented by J. S. Speer and G. P. Fryling. 

Southern Exchange, New York, N. Y.— 
Poles, ties and cross-arms. This company 
distributed a valuable match-box and cigar- 
cutter as a souvenir. Represented by E. G. 
Chamberlin. 

National Carbon Company, Cleveland, Ohio 
—Carbon brushes. Represented by N. C. Cota- 
bish, A. G. Summerell, F. D. Kathe and J. 
F. Kerlin. 

Automatic Electric Company, Chicago, III. 
—Complete selector switchboard with six 
lines connected up. Desk and wall instru- 
ments. Model board for manual and auto- 
matic interconnection.: This service was 
operated in conjunction with the local lines 
of the Citizens Telephone Company of Col- 
umbus. Represented by E. S. Batchelder. 

Standard Paint Company, New York, N. Y.— 
P. & B. tape and insulation, 9 “‘Ruberoid” 
roofing and insulating varnish. As a sou- 
venir this company distributed a handsome 
match-safe. Represented by H. W. Benedict, 
John H. Thomas, J. H. Vail, F. P. Barker 
and H. H. Cowherd. 

Standard Varnish Works, New York, N. Y. 
—Sections of field and armature coils impreg- 
nated under vacuum, solid and fluid insulat- 
ing compounds and insulating varnishes. 
Represented by J. C. Dolph, L. Robinson, F. 
A. Elmquist, W. W. Schler and H. B. Chiccote. 

J. H. Wagenhorst & Company, Youngs- 
town, Ohio—Electric blue-printing apparatus. 
Represented by Donald Parsons. 

Westinghouse Company, Pittsburg, Pa.— 
It must have done the hearts of the railway 
men a deal of good to run amuck in the West- 
inghouse exhibit. There was a constant 
come and go, accompanied by the clank and 
hiss of the apparatus under demonstration. 
The exhibit for the Westinghouse Air Brake 
Company and the Westinghouse Traction 
Brake Company consisted of air brake equip- 
ments for all classes of electric traction and 
a blower outfit for power-houses and the 
like. The exhibit of the Westinghouse Auto- 
matic Air and Steam Coupler Company con- 
sisted of a working model of the air and 
steam coupler. The Westinghouse Electric 
and Manufacturing Company showed the 
Westinghouse electro-pneumatic control sys- 
tem, operating two No. 121 motors mounted 
upon trucks. There was also the usual dis- 
play of measuring instruments, motors, fans, 
are and incandescent lamps, line material 
and views. The companies were represented 
as follows: Westinghouse Electric and Manu- 
facturing Company—R. W. Becbe J. A. 
Brett, R. S. Brown, L. M. Cargo, William 
Clegg, W. L. Conwell, C. S. Cook, Thomas 
Cooper, W. Cooper, H. P. Davis, J. L. Davis, 
G. B. Dusinberre, W. F. Fowler, Guy H. 
Gibbs, J. J. Gibson. J. R. Gordon, S. J. Keese, 
S. M. Kintner, J. C. Kyle, W. M. McFarland, 
H. C. Marsh, C. F. Medbury, W. B. Parker, 
D. D. Pendleton, T. S. Perkins, C. S. Powell, 
C. W. Register, F. F. Rohrer, F. H. Shepard, 
O. T. Smith, G. V. Williams, H. C. Stier. N. 
W. Storer, T. Varney, J. E. Webster and G. 
B. Griffin. Westinghouse Air Brake Company 
—G. W. Baker, W. S. Bartholemew, R. H. 
Blackall, Robert Burgess, C. W. Cass, H. S. 
Clark, E. A. Craig, E. A. Dewson, C. R. 
Ellicott, Joseph R. Ellicott, F. V. Green, A. 
L. Humphrey, S. D. Hutchins, A. Johnson, 
John F. Miller, F. N. Nellis, C. J. Olmstead, 
C. W. Townsend and W. V. Turner. West- 
inghouse Machine Company—-John B. Allen, 
J. H. Wagenhorst, Edwin Yawger and H. D. 
Watson. Nernst Lamp Company—James L. 
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Anderson. Representing joint interests, J. 
C. McQuiston and F. S. Smith. 

Western Electric Company, Chicago, Ill.— 
General railway material and “Electrose” in- 
sulating products. The company distributed 
a handsome pamphlet showing views of its 
Hawthorne works for the manufacture of 
power apparatus and heavy material, and 
as a souvenir distributed a valuable pin tray 
made from “Electrose” insulation. Kepre- 
sented by Fred R. Babcock, W. L. Stockton, 
D. C. Guest, E. A. Burrows, F. D. Killion, 
R. H. Harper, L. T. Milnor, C. A. 9. Howlett 
and H. Walton Heegstra. 

Yale & Towne Manufacturing Company, 
New York, N. Y.—This company exhibited 
two new types of high-voltage electric hoists, 
designed especially for operation on street 
railway power circuits. These may be used 
where the voltage changes are great and are 
especially adapted for use iu boiler rooms, 
repair shops and car barns. A twenty-ton 
chain hoist of the “Triplex” type was also 
exhibited, Represented by Charles W. Beaver 
and Harry E. Dickerman. 

In addition to the exhibit under cover 
there was a fine display of. rolling stock 
and complete car equipments upon the tracks 
of the “Big Four” adjoining the exhibit 
buildings. 

The following manufacturers also made 
elaborate displays of apparatus and were 
well represented by corps of attendants: 


American Brake-Shoe and Foundry Company, 
Mahwah, N. J.; American Railway Supply 
Company, New York, N. Y.; Armstrong Oiler 
Company, Philadelphia, Pa.; Atlas Railway Sup- 
ply Company, Chicago, Ill.; American Mason 
Safety Tread Company, Boston, Mass.; Atha 
Steel Castings Company, Newark, N. J.; Adams 
& Westlake Company, Chicago, Ill.; Acme Au- 
tomatic Street Indicator Company; Bayonet 
Trolley Harp Company, Springfield, Ohio; J. G. 
Bril Company, Philadelphia, Pa.; Burnham, 
Williams & Company, Philadelphia, Pa.; S. F. 
Bowser & Company, South Bend, Ind.; L. M. 
Booth Company ; Cleveland Frog and Crossing 
Company, Cleveland, Ohio; Consolidated Car 
Fender Company, Providence, R. I.; Cook’s 
Railway Appliance Company, Kalamazoo, Mich. ; 
Curtain Supply Company, Chicago, Ill; Creag- 
head Engineering Company, Cincinnati, Ohio ; 
Cambria Steel Company, Philadelphia, Pa.; 
Carnegie Steel Company, Pittsburg, Pa.; Duff 
Manufacturing Company, Pittsburg, Pa.; Day- 
ton Manufacturing Company, Dayton, Ohio; 
Duplicate Transfer and Rebate Company, Phila- 
delphia, Pa.; a, ea Steel Foundry Com 
any, Pittsburg, Pa.; Dressel Railway Lamp 
Vorks, New York, N. Y.; O. M. Edwards 
Company, Syracuse, N. Y.; Electric Rail- 
way Equipment Company, Cincinnati, Ohio ; 
Charles I. Earll, New York, N. Y.; Eclipse 
Railway Supply Company, Cleveland, Ohio ; 
Franklin Car Heating Company, Syracuse, 
N. Y.; Felt & Tarrant Manufacturing Company, 
Chicago, Ill.; Galena Signal Oil Company, 
Franklin, Pa.; W. R. Garton Company, Chicago, 
Ill.; Goldschmidt Thermit Company, New York, 
N. Y.; Globe Ticket Company, Philadelphia, | 
Pa.; Griftin Wheel Company, Chicago, UL; 
Gencral Systems Company, Dayton, Ohio; Hale 
& Kilburn Manufacturing Company, Phila- 
delphia, Pa.; F. P. Harrison Electric and Manu- 
facturing Company, Incorporated, New York; 
Albert B. Herrick, Ridgewood, N. J.; Heywood 
Bros. & Wakctield Company, Wakeficld, Mass. ; 
George S. Hastings & Company, Cleveland, 
Ohio; Helios Manufacturing Company, New 
York, N. Y.; Indianapolis Switch and Frog 
Company, Indianapolis, Ind.; Ingersoll Com- 
pany, Pittsburg, Pa.; International Register 
Company, Chicago, Il.; International Sprinkler 
Company, Philadelphia, Pa.: Kalamazoo Rail- 
way Supply Company, Kalamazoo, Mich.; 
Kinnear Manufacturing Company, Columbus, 
Ohio; Keystone Brake-Shoe Company, New 
York, N. Y.; Lagonda Manufacturing Company, 
Springfield, Ohio; Lorain Steel Company, Phila- 
delphia, Pa.; George W. Lord Company, Phila- 
delphia, Pa.; Lumen Bearing Company, Buffalo, 
N. Y.: John W. Masury & Son, Brooklyn, N. Y.; 
Maryland Steel Company, Sparrow's Point, Md. ; 
McGuire-Cummings Manufacturing Company, 
Chicago, HL; National Brake Company, Butlalo, 
N. Y.; National Lock Washer Company, New- 
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ark, N. J.; Niles Car and Manufacturing Com- 
pany, Niles, Ohio; R. D. Nuttall Company, Pitts- 
burg, Pa.; National Car Wheel Company, Pitts- 
burg, Pa.; Ohio Brass Company, Mansfield, Ohio; 
Ohmer Fare Register Company, Dayton, Ohio: 
Pantasote Company, New York, N. Yo Pressed 
Steel Car Company, Pittsburg, Pa.; Pennsyl- 
vania Steel Company, Philadel; hia, Pa.; Pitts- 
burg Insulating Company, Pittsburg. Pa.; 

uincy, Manchester, Sargent Company, Chicago, 
Iil.; Recording Fare Register Company, New 
Haven, Ct.; Joseph T. Ryerson & Son, Chicago, 
Ill.; Frank Ridlon Company, Boston, Mass.; 
Sherwin-Williams Company, Cleveland, Ohio; 
Standard Steel Works, Philadelphia, Pa.; Peter 
Smith Heater Company, Detroit, Mich.; Security 
Register and Manufacturing Company, New 
York, N. Y.; Star Brass Works, Kalamazoo, 
Mich.; St. Louis Car Company, St. Louis, Mo. ; 
Sterling Varnish Company, Pittsburg, Pa.; The 
T. H. Symington Company, Baltimore, Md.; 
Schoen Steel Wheel Company, Philadelphia, Pa. ; 
St. Louis Car Wheel Company, St. Louis, Mo.; 
Sterling-Meaker Company, Newark, N. J.; Tay- 
lor Electric Truck Company, Troy, N. Y-.; 
Trolley Supply Company, Canton, Ohio; United 
States Metal and Manufacturing Company, New 
York, N. Y.; United States Engineering Com- 
pany i W. T. Van Dorn Company, Chicago, I.; 

an Dorn & Dutton Company, Cleveland, Ohio ; 
Wallace Supply Company, Chicago, Il.; William 
Wharton, Jr., & Company, Philadelphia, Pa.; 
Wheel Truing Brake-Shoe Company, Detroit, 
Mich.; Wilson Company, Chicago, IN. 


> oa 
RAILWAY SIGNAL ASSOCIATION. 


ANNUAL MEETING HELD AT WASHING- 
TON, D. C., OCTOBER 16, 17 AND 18. 


The tenth annual meeting of the Rail- 
way Signal Association was held at the 
New Willard Hotel, Washington, D. C., 
October 16-17-18, with President C. H. 
Morrison, signal engineer of the Erie Rail- 
road, in the chair. Commissioner Mac- 
Farland, of the District of Columbia, wel- 
comed the delegates to the city at 10 a. m., 
October 16, before they went into regular 
session. 

There were two sessions daily. Two 
hundred and thirty-one delegates were 
present and 538 persons attended the ses- 
sions. .The programme, as published in 
advance notice No. 5, was followed as 
closely as permissible. However, on ac- 
count of the importance of many of the 
subjects, papers and reports were set over 
to accommodate the convenience of the 
members, as well as many men prominent 
in the railroad world who came long dis- 
tances to participate in the discussions. 
Every railroad in the United States was 
represented. 

A well-arranged programme of enter- 
tainment was provided for the women, 
ninety being in attendance, and such men 
who found spare time between sessions. 
The visit to the Executive Mansion and 
the reception by the President of 267 of 
the members on Wednesday afternoon was 
much enjoyed. A theatre party at the Na- 
tional to witness “The Mountain Climber” 
by Francis Wilson was much enjoyed by 
285 persons on Tuesday evening. The first 
annual dinner was held at the New Wil- 
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lard on Wednesday evening. There were 
300 present. Commissioner MacFarland 
addressed the delegates and their friends. 
There were fourteen other speakers. 

Fifty firms exhibited apparatus and 
supplies. Fibre, measuring apparatus, 
signal appliances and mechanisms of many 
designs, some in opcration; derails, mer- 
cury arc’ rectifiers, crossing alarms, Vu- 
rious makes of storage batteries, etc., were 
included. 

“Standard Specifications for Mechani- 
cal Interlocking and Material for Con- 
struction Work,” which was presented by 
a special committee, was adopted as print- 
ed, with slight alterations. 

Committee No. 8 presented its report on 
“General Specifications for All Elec- 
tric Interlocking.” It was received as 
a progress report and the committee in- 
structed to make recommendations next 
year. 

The report of Committee No. 4, “In- 
stallation and Maintenance of Storage 
Batteries,” was accepted as printed in ad- 
vance notice. 

“Specifications for Rubber-Insulated 
Signal Wire, 600 Volts or Less,” which is 
a report from Committee No. 12, was ac- 
cepted as printed, with the following ex- 
ceptions, there being a very interesting dis- 
cussion on many of the paragraphs: 

Paragraph A was corrected to read “and 
must provide the company’s” instead of 
“manufacturer’s.” 

Same paragraph to read “Tests may also 
be made upon the finished product,” ete. 

Paragraph 8 to read “submerged in 
fresh water at a temperature,” ete. 

In table of sizes, etc., to read “B. & S. 
No. 2 test voltage A. C. 10,000” instead of 
12,000. : 

The Special Committee on Interlocking 
and Block Signals elicited a great deal of 
good, healthy discussion, which disclosed 
many new and interesting points on the 
question of color scheme for night signal- 
ing, as well as upon the position of the 
arm—as to whether it is to be placed in 
the upper right-hand quadrant, or as now 
generally applied in the lower quadrant. 

Recommendations “that two lights shall 
be displaved on every high-speed signal” 
and “that the stop indication shall be 
given by red lights in a vertical line” were 
adopted. 

The report of Committee No. 11, “Sig- 
nal Lamps,” ete., was accepted and the 
committee instructed to confer with the 
lamp manufacturers and make further rec- 
ommendations next year. 

The special committee on “How to 
Remedy the Effects of Foreign Current 
on Automatic Block Signals” was accepted 


as printed and the committee instructed | 


to confer with the various signal companies 
in an effort to gather more data, and make 
a further report, with recommendations, 
next vear. | 

Committee No. 1, “Circuits for Auto- 
matie Block Signals for Steam and Elec- 
tric Roads,” made recommendations of 
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specifications for relays, which were adopt- 
ed with but slight modification. This is 
a very interesting subject and is always 
well discussed. This report is thought to 
be, without exception, the best on record. 
The specifications will no doubt be used 
generally on the steam roads. 

Dr. William Churchill, of the Corning 
Glass Works, presented an unusually in- 
teresting paper on “The Optics of the Sig- 
nal Lens.” It is a valuable addition to the 
literature of the association. Dr. Church- 
ill, it will be recalled, presented the paper 
entitled “The Rowndel Problem” last year, 
it being widely circulated. 

The committee on “What Shall Consti- 
tute Cost in Estimate for Installation and 
Record of Maintenance?” presented a 
progress report. : 

Committee No. 3 presented ‘a valuable 
report on “Circuits for Interlocked Sig- 
nals,” the historical matter being especial- 
ly good and valuable. 

Mr. Francis G. Shaw, of the Interna- 
tional Switch and Signal Company, pre- 
sented a paper entitled, “Devices to Keep 
Railroad Switches from Becoming Clogged 
with Snow and Ice.” While there was no 
discourse on this paper on the floor, many 
inquiries were made into the matter and 
there was quite a lot of discussion elicited. 

The annual meeting for 1907 will be 
held on the second Monday in October at 
Milwaukee, Wis. 

The election of officers for 1907 resulted 
as follows: 

President—J. A. Peabody, signal engi- 
neer Chicago & Northwestern Railway, 
Chicago. 

Senior vice-president—A. H. Reidd, as- 
sistant signal engineer, Pennsylvania Rail- 
road, Philadelphia. 

Junior vice-president-—L. R. Clausen, 
signal engineer, Chicago, Milwaukee & St. 
Paul Railway, West Milwaukee, Wis. 

Secretary-treasurer—C. C. Rosenberg, 
consulting signal engineer, Bethlehem, Pa. 

These gentlemen, together with the fol- 
lowing, comprise the executive committee: 
H. C. Hope, superintendent Telegraph 
and Signals, Chicago, St. Paul, Minneapo- 
lis & Omaha Railway, St. Paul, Minn.; J. 
C. Mock, electrical engineer, Detroit River 
Tunnel Company, Detroit, Mich.; C. H. 
Morrison, signal engineer, Erie Railroad, 
Jersey City, N. J.; A. R. Ravmer, assist- 
and chief engineer, Pittsburgh & Lake Erie 
Railroad, Pittsburg, Pa.; H. S. Balliet, 
engineer of maintenance of wav, Grand 
Central Station and Electric Division, 
New York City. 

The entertainment committee and the 
committee of arrangements comprised the 
following—F. P. Patenall, signal engineer, 
Baltimore & Ohio Railroad, Baltimore. 
Md.; A. H. Rudd, H. S. Balliet, A. P. 
Eckert, Safety Insulated Wire and Cable 
Company, New York; L. Griffith, Federal 
Railway Signal Company; S. Johnson, 
Union Switch and Signal Company; J. M. 
Waldron, signal engineer, Interborough 
Rapid Transit Company; C. C. Anthony. 
inspector of signals Pennsylvania Rail- 
road, Philadelphia, and J. W. Young, sig- 
nal inspector, Erie Railroad, Jersev City, 
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Methods of Getting New Business 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Among the larger central-station com- 
panies the practice has been developed of 
making use of a specific character of sta- 
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The New York Edison 
Com 


35 DUANE STREET 


ONE-COLUMN AD. FROM A DAILY NEWSPAPER. 


tionery for certain of their lighting de- 
partments. The New York Edison Com- 
pany has probably carried out this idea 


more completely than any of the other 
public service corporations. The accon- 
panying illustration shows a sheaf of 
letterheads which are being used by the 
sign department. For the residence light- 
ing department, the power department, 
apartment-house department, and, in fact, 
for every department, there is a carefully 
selected form of stationery. The paper is 
a fine bond, aud is utilized in the most 
pleasing colors, such as pale pink, pearl 
grey and other popular tints. Where 
this can be afforded it is certainly very 
effective in promoting in the prospective 
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Electric Railways in New 
South Waies. 

United States Consul F. W. Goding re- 
ports that the number of miles of tram- 
ways open in New South Wales on June 
30 was 126 and the average cost per mile, 
including workshops and rolling stock, 
was $141,576. The percentage of profit to 


capital invested was $24.71, as compared 
with $17.11 in the previous year and $9.63 
in 1888. The percentage of working ex- 
penses to earnings was 78.11, being a re- 
duction of nearly six per cent. The 
return per average mile open, after pay- 
ing working expenses, $7.197, the earn- 


Some Lerrer-Htaps USED BY THR SIGN DEPARTMENT OF THE NEW YORK 
EDISON COMPANY. 


consumer’s mind the feeling that what- 
ever business is under discussion is a 
personal and pertinent matter between 
the company and himeelf. 

In addition to the selective character of 
the stationery, the Edison company makes 
a very extensive use of literature written 
especially to interest the particular class 
of consumer at whom the campaign is 
aimed, and from time to time use is 
made of the columns of the daily papers 
for some effective advertising, the charac- 
teristics of even this advertising being the 
same as those used in the company’s di- 
rect-by-mail literature. The illustration 
herewith, taken from one of the daily 
papers, shows how the ‘Edison people” 
are brought to the attention of the reader 
and the utility of Edison service impressed 
upon his mind. 


ings per tram mile $0.25, the working 
expenses $0.19, leaving a return of 
$0.05. The number of passengers carried 
was 145,262,779 and the mileage run 
16,309,907. 


Test of an Electric Car Brake. 


A report has been presented to the 
town clerk of Halifax, England, dealing 
with a recent test of an electric car brake 
on one of the city cars. Trials were made 
on grades varying from five to nine per 
cent. With the car running at a speed of 
sixteen miles per hour it was possible to 
bring it to a standstill in four seconds 
without the application of the brake. and 
within a distance of fifty feet. When run- 
ning at twenty-one miles an hour 1t was 
stopped in 170 feet in ten seconds. When 
passing over a grade of four and one 
half per cent at a speed of twenty-four 
miles an hour, the car was stopped 12 
sixteen seconds after running 360 feet. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


New Types of Interior 
Telephones. 

The accompanying illustrations show 
three new types of interior telephone in- 
struments which have recently been placed 
on the market by the Holtzer-Cabot Elec- 


SINGLE-PoINT CIRCULAR FLUsH WALL 
TELEPHONE, 


Company, Brookline, Mass., and 
Chicago, Ill. They are built along lines 
similar to other standard instruments 
manufactured by this company, and yet 
are distinctly new in the combination of 
the different parts which enter into their 
make-up. 

The single-point circular flush wall 


tric 


SINGLE-POINT ScHOOL TyPE TELEPHONE. 


telephone is designed for use in locations 
where space is somewhat limited and 
where an instrument that protrudes from 
the wall would not be desirable. The 
working parts are enclosed in a metal case 


six inches in diameter which sets into the 
wall, allowing the face of the instrument 
to rest flush with the wall surface. The 
transmitter is of the solid back, granular 
carbon type, mounted on an adjustable 
bracket so that it may be used by persons 
of different heights. The receiver is of 
the standard bi-polar, enclosed terminal 
type, mounted in a hard-rubber shell. 
The face of the instrument may be fin- 
ished in any one of a variety of woods 
which is best suited to the location where 
the instrument is to be installed. A flush 
push button for calling is mounted on 
the face and if desired a number of but- 
tons may be added so that the instrument 
can be used in connection with others of 
a similar nature, making a complete in- 
terior telephone system. These instru- 
ments can be used in connection with the 
Ness automatic central, or may be used as 
branches of a telephone exchange. 

The single-point school type of tele- 
phone is one of the latest types of tele- 


HaND MICROTELEPHONE. 


phone instruments brought out by the 
company. It will be found especially 
adapted for use in schools, hospitals and 
similar buildings. The equipment of the 
instrument is much the same as that of 
the flush telephone just described. A solid 
back, granular carbon transmitter is used, 
mounted on an adjustable bracket, and the 
receiver is of the bi-polar, enclosed termi- 
nal type, in hard-rubber shell. Standard 
battery telephone bells are used and a 


flush push button is provided for calling. 


A feature which has been added to this 
instrument is that of a chain connecting 
the receiver cord to the switch hook, so 
that if the receiver is accidentally left 
hanging, the contacts are closed and the 
instrument is connected into circuit. In- 
struments of this type can be used with 
good efficiency in connection with a Ness 
automatic central, or with a telephone an- 
nunciator. They may also be used in 
pairs if desired. The standard finish of 
these instruments is quartered oak, but 


they may be made to match the surround- 
ings where they are to be installed. 

` In the hand microtelephone there is a 
unique combination of a bi-polar, watch- 
case receiver and a granular carbon trans- 
mitter. The construction is such that 
when the receiver is held to the ear, 
the mouthpiece of the transmitter is in 
proper position for speaking. The 
handle, which is of hard rubber, contains 
a push button which throws the batteries 
in or out of circuit at the will of the 
operator, thus prolonging the life of the 
batteries, as they are automatically cut 
out when the set is not in use. The in- 
strument is solidly and durably built and 
may be readily taken apart for inspection 
or adjustment. It is provided with a ring 
so that it may be hung up out of the way 
and it is especially adapted for use as a 
desk instrument in connection with a local 
telephone exchange or as a branch instru- 
ment with the Ness automatic central, and — 
in fact in all capacities in which a port- 
able instrument can he used. These in- 
struments may be provided with a me- 
tallic mouthpiece for the transmitter, 
when used where they will receive hard 
usage. The instrument is neat in appear- 
ance and conveniently light to handle. 


Monthly Dinner of the Boston 
Edison Company. 


The Boston Edison Company, Boston, 
Mass., held its monthly meeting and din- 
ner on Friday evening, October 12. Van 
Rensselaer Lansingh, engineer and general 
manager of the Holophane Glass Com- 
pany, gave an informal talk on the general 
principles of illumination, with particular 
examples of different classes of lighting 
for residences, stores, etc. Lantern slides 
were shown illustrating both good and bad 
features of the lighting of bedrooms, par- 
lors, librarics and kitchens. 

The address was followed by a discus- 
sion of the features of the latest forms of 
lamps, such as the tungsten, tantalum, 
and “Gem,” and the necessity of using 
these lamps in the best possible way, es- 
pecially with proper and correct reflectors 
designed for them. 
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A New Separable Switch 
Attachment Plug. 

An innovation in attachment plugs re- 
cently placed on the market by the Sarco 
Company, 906 Sixth avenue, New York 
city, is shown in the accompanying illus- 
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SEPARABLE ATTACHMENT PLUG—OPEN. 


trations. This is designated as the Sarco 
swivel separable attachment plug. This 
attachment plug, in addition to being sep- 
arable, is also a swivel plug, and, at the 
same time, will pull apart at any angle. 

By an ingenious locking device in the 
bottom part of the plug the top part is 
gripped firmly, and at the same time has 
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SEPARABLE ATTACHMENT PLuG—CLoseED. 


a ball-bearing revolving contact. The 
heavy circular band in the top part of the 
plug makes contact with two heavy phos- 
phor-bronze spring contacts in the bottom 
plug, making one pole; while the centre 
stud in the top locks into the centre of the 
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bottom plug, thereby giving a very large 
contact surface. | 

Should the cord attached to the plug 
become twisted it is not necessary to sep- 
arate the plug, but simply to revolve the 
top part, as this part swivels in either di- 
rection. If, however, the cord should be 
accidentally struck or strained, the top 
part will become separated from the bot- 
tom, automatically disconnecting the cir- 
cuit. 

The plug has ample room inside the top 
part for a knot in the cord, and will take 
any size of standard re-enforced cord. It 
may be use to advantage for heating ap- 
paratus, motors and massage macl ines, on 
account of its heavy carrying capacity, and 
is also adapted for physicians’ appliances, 
X-ray machines, charging of stcrage bat- 
teries, ete. 
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“Wotton” Single-Coil 
Ringers. 
The accompanying illustration shows 
the new “Wotton” single-coil ringer made 
by the Electric Manufacturing and Equip- 


‘“ WOTTON” SINGLE-COIL RINGERS. 


ment Company, Atlanta, Ga. This ringer 
is the result of exhaustive experimental 
work covering several years’ development 
of a single-coil ringer and more than six 
years’ successful manufacturing experi- 
ence in the production of the “Wotton” 
loud-ringing extension gong, in which the 
same principles are employed. The com- 
pany claims great reliability for these 
ringers because of an improved magnetic 
circuit and permanent magnets. The 
coils are wound on insulating tubes, so 
that grounding of the core is eliminated 
and a greater sensitiveness ensured. It 
ig stated that this ringer will operate 
through twenty per cent greater resistance 
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or a condenser of twenty per cent less 
capacity than the average double-coil 
ringer of the same resistance. The ringer 
operates clearly on frequencies from two 
to sixty-six cycles and can be rung direct 
from an alternating lighting circuit when 
desirable. 

With a total length the same as a 
double ringer, the width of the mechanism 
with the single-coil ringer is a little more 
than half. 

ia Sige 
Electrical Engineering De- 
partment, Columbia Uni- 
versity. 

The electrical engineering department 
of Columbia University has secured Ernest 
S. Holcombe, B.S., 701, Cornell, to take 
charge of its instrument and standardiza- 
tion laboratory, with the title of lecturer. 
S. S. Watkins, E.E., Columbia 06, has 
been secured as assistant in the dircct-cur- 
rent laboratory, and C. Otto von Dannen- 
berg, B.E., Union College ’06, as assistant 
in the alternating-current laboratory. 


The electrical engineering department 
of Columbia University is now the official 
testing laboratory for electricity meters 
for the city of New York. Complaints 
from. consumers made to the Department 
of Water Supply, Gas and Electricity are 
sent to Columbia University, when a test 
officer immediately makes a test of the 
complainant’s meter and reports to the 
department. 


A Correction. 


Through an error in preparing the list 
of New York installations of the C & C 
Electric Company in an advertisement 
which appeared in the ELECTRICAL RE- 
VIEW last week, the Hotel Astor was given 
as one of this company’s installations. 
The electrical installation of this hotel, 
however, was made by the Western Electric 
Company. 


Speciai Announcement. 

Our readers will be sorry to learn of 
the partial destruction of the splendid 
printing establishment of the James 
Kempster Printing Company, New York 
city, where for ‘the past twenty years the 
ELECTRICAL Review has been printed. 
For sixteen years also this company has 
printed the transactions of the National 
Electric Light Association, and for 
thirty-one years has been printing the 
stationery of the Western Union and its 
predecessors. The rapidity with which 
new facilities were established and the 
work in hand carried on is worthy of all 
praise. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


LARGE MORTGAGE FILED—The Long Island Consolidated Elec- 
trical Companies, a subsidiary concern of the Long Island Railroad Com- 
pany, has filed a mortgage to the United States Mortgage and Trust Com- 
pany, of New York city, as trustee, to secure an issue of $10,000,000. 


NEW ALABAMA POWER COMPAN Y—Articles of incorporation 
have been filed with the probate judge of Montgomery County by the 
Mussel Shoals Hydroelectric Power Company. The company is capitalized 
at $1,000,000, and will develop the power of the Tennessee River at Mussel 
Shoals in Colbert County. The incorporators are New York, Nashville 
and Montgomery capitalists. 


NEW ELECTRIC ROAD—With a capital of $1,000,000, the Hornell, 
Bath & Lake Keuka Railway Company has been incorporated at Albany, 
N. Y., to construct an electric road in Steuben and Yates counties forty-six 
miles long, connecting the Pittsburg, Shawmut & Northern Railroad in 
Hornell with Jerusalem. The directors are John F. Turk and Charles G. 
Wheeler, of Hammondsport; Leslie D. Whiting, of Canasteo, and Frederick 
W. Hastings and Wilson R. Campbell of Bath. 


UNITED GAS IMPROVEMENT COMPANY NEGOTIATING FOR 
SYRACUSE LIGHTING COMPANY—Negotiations are under way 
which may result in the taking over by the United Gas Improvement 
Company of the Syracuse Lighting Company. This company owns the 
Electric Light and Power Company, of Syracuse, N. Y., and the Under- 
ground Electric Wire Company, of the same city. In 1902 it acquired a 
controlling interest in the Syracuse Gas Company, exchanging $1,500,000 
of its common stock for an equal number of shares of the gas company. 
The Syracuse Lighting Company has a capital of $38,000,000 common and 
$1,000,000 preferred, while its funded debt amounts to $2,165,000. 


WASHINGTON, BALTIMORE & ANNAPOLIS ELECTRIC ROAD 
TO VOTE ON AN INCREASE IN CAPITAL STOCK—The stock- 
holders of the Washington, Baltimore & Annapolis Electric Railway Com- 
pany will meet in Annapolis on November 2, to vote on a proposition to 
increase the capital stock from $4,000,000 to $5,250,000. The new capital 
will be used in connection with the financing of the Baltimore Terminal 
Company, which is to furnish an entrance into Baltimore for the line. 
Arrangements were recently completed in Cleveland for underwriting 
$1,250,000 of the Baltimore Terminal Company’s five per cent first mortgage 
bonds. It is said that the Washington company will acquire all the stock 
of the Terminal company. 


NEW WASHINGTON RAILWAY AND POWER COMPANY— 
There have been filed articles of incorporation of the Cowlitz Valley Rail- 
way and Power Company, with the principal place of business in Seattle, 
Wash., and branch offices in Chicago, IN. The company is capitalized at 

5,000,000, divided in $100 shares, and is entitled to construct and operate 
railways of any motive power, to operate steamboat lines on the Columbia 
river or any of its tributaries, on the Pacific ocean, and on Puget sound, to 
develop and operate electric power plants and to engage in mining opera- 
tions. The trustees, five in number, who hold office until April, 1907, are: 
Carl Mueller, of Chicago; J. R. Deahl, of Chicago; C. C. Brown, of Castle 
Rock; C. W. Riddell, of Cascades; H. H. Riddell, of Portland. 


ELECTRICAL NOTES FROM MEXICO—The Schoendube & Neu- 
gebauer Company has obtained a contract to execute the work necessary to 
utilize 10,000 litres of water per second, as a maximum, from the Conchos 
river, in the Iturbide district, in the state of Chihuahua. Aerial or subter- 
ranean lines may be used for transmitting clectric power. Within twenty 
months from October, 1906, construction of the works must begin, and the 
plant must be completed in seven years. The concessionaires agree to con- 
tribute $250 per month to the inspection fund in the Federal treasury. Free 
importation of the necessary material is allowed for once only, and the 
capital invested is exempted from all taxation, except stamps, during a 
term of five years. The concessionaires, or the company they may organ- 
ize, are authorized to issue shares, bonds and obligations, and to dispose of 
these. Due compliance with the terms of the contract is guaranteed by a 
deposit in the National Bank of Mexico of $5,000 in bonds of the consoli- 
dated public debt. The usual franchises are granted in addition to the 


foregoing. An American company has been formed in the state of San 
Luis Potosi for the purpose of using the Tamasopa falls in that state for 
the development of power. It is understood that engineers have practically 
completed all the preliminary work and that operations for harnessing the 
falls will be begun at once. 


ELECTRIC RAILWAYS. 


MARYSVILLE, CAL.—The Northern Electric Company is to erect 
a substation at Marysville. 


BRYAN, TEX.—The trolley line from Bryan to the Agricultural 
and Mechanical College is now assured, the full required amount of 
$15,000 to be subscribed by the people of Bryan having been raised. 


GALLIPOLIS, OHIO—The city council has granted M. K. Duty, 
of Pennsboro, W. Va., a twenty-five-year franchise to construct and 
operate an electric street railway in Gallipolis. The preliminary 
survey has already been made. 


SAULT STE. MARIE, MICH.—Street cars will be running between 
this city and the suburb of Algonquin by the first of December, it 
is announced by the Trans-St. Mary’s Company. Construction work 
on the extension of the line will be started shortly. 


WILKESBARRE, PA.—Plans have been arranged by the Wilkes- 
barre & Wyoming Valley Traction Company to expend $500,000, in 
order to extend the Georgetown line to Georgetown, the Sugar 
Notch line to Warrior Run and to make other improvements. 


TRINIDAD, COLO.—The Trinidad electric street railway con- 
templates an extension of its lines. Frank P. Read, the president, 
states that the company will build to Berwind, Stonewall, Aguilar 
and perhaps to Walsenburg, tapping the various camps en route. 


SHELBYVILLE, MO.—The Shelby County Railway Company has 
been incorporated to build a road from Shelbina to Shelbyville. The 
Officers are: president, W. C. Blackburn; vice-president, M. S. Smith; 
secretary and treasurer, L. G. Scofield. Work will commence im- 
mediately. 


ATLANTA, GA.—The proposition known as ‘workingmen’s 
fares,” or a three-cent rate for certain hours, is being considered by 
the Georgia Railway and Electric Company for its trolley lines in 
this city. Steps are also being taken for the enlargement and im- 
provement of the service. 


LAFAYETTE, IND.—The board of county commissioners has 
given to the Lafayette & Hoopeston Interurban Railway Company 
a franchise to construct and operate an electric railroad through 
Tippecanoe county from the west town line of West Lafayette to 
Otterbein, the grant being for a period of fifty years. 


RED BLUFF, CAL.—W. D. Nicholson, locating engineer for the 
Shasta Southern electric road, has intimated that when the pro- 
posed first section of the electric road is completed between Hamil- 
ton City and Red Bluff the company will build a branch road from 
Corning to tap the fertile Paskenta section, some twenty miles 
west, along the foothills. 


HUNTINGTON, L. I.—As a result of the trolley franchise hearing, 
in the matter of the application of the Huntington Railroad Com- 
pany to extend its line from Huntington to Amityville, it was re- 
solved that the highway commissioners of the town of Huntington 
prepare the draft of a proposed franchise to be submitted to the 
applicants for their acceptance. 


NORWICH, CT.—At a meeting of the incorporators of the Le- 
banon Street Railway Company the follawing directors were chosen: 
N. C. Barker, F. B. Fowler, L. E. Livermore, G. H. Hewitt, Isaac 
Gillette, S. W. Troop, J. Henry King, John Clark and L. R. Smith. 
At a subsequent meeting the directors chose officers as follows: 
president, J. E. Livermore, of Lebanon; secretary and treasurer, 
L. R. Smith, of Lebanon; attorney, C. W. Comstock, of Norwich. 
The company voted to accept the charter which was granted by the 
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last legislature. The financing of the project will be looked after 
at once. It is believed the eleven miles of road can be built for 
$250,000. 


COLUMBUS, OHIO—It is reported that J. A. Vandegrift, C. H. 
Paist and W. C. Neuhaus, of Philadelphia, have concluded negotiations 
for the purpose of the traction line between Delaware and Magnetic 
Springs. It is stated that they propose to extend it to connect La 
Rue with the Lima, Kenton & Marion electric line. At a meeting 
of the Lima, Kenton & Marion stockholders, the capital stock of the 
company was increased from $100,000 to $1,000,000. 


CARTHAGE, MO.—Promoter Rawlins of the proposed Missouri- 
Kansas electric railroad, states that work will positively begin on 
the system shortly, and that it will be pushed through to completion 
as rapidly as possible. He says that $25,000 worth of material is 
already in transit and will soon be on the ground. The proposed 
road will be 150 miles long. It starts at Carthage, runs through the 
lead and zinc mining districts of southwest Missouri, the coal, gas 
and oil fields of Kansas, and terminates at Coffeyville. 


KENTON, OHIO—The organization of the Columbus, Magnetic 
Springs & Northern Traction Company has been completed. The 
following are the first officers: president, W. S. Galbraith, of Pitts 
burg; secretary and assistant treasurer, W. N. Embert, of Balti- 
more; treasurer, C. Magee, of Pennsylvania; board of directors, 
W. S. Galbraith, W. N. Embert, C. Magee, Jr., J. H. Leonard, of 
Larue, and J. S. Horn, of Richwood. The company will incorporate 
at $400,000, buy the Magnetic Springs & Delaware line and extend 
it to Larue via Richwood. 


POTTSVILLE, PA.—The Eastern Pennsylvania Railway Com- 
pany and the General Utilities Company, which corporations have 
bought up all the trolley lines and electric light plants in this part 
of the state, are to make extensive improvements. The power-house 
at Palo Alto is to be equipped for furnishing heat and light, and 
the Pottsville plant is to be abandoned. Another large power- 
house will be erected at Tamaqua. The current from that place will 
be supplied for the upper section of Schuylkill, while the Palo Alto 
power-house will supply the lower county. 


KUTZTOWN, PA.—The Allentown & Reading Traction Company 
will inaugurate a new system for supplying power to its line between 
Kutztown and Allentown. At present the company has two power- 
houses, one located near Allentown, which furnishes power from 
Allentown to Breinigsville. The other is located here and furnishes 
power from Kutztown to Temple and from Kutztown to Breinigs- 
ville. The company has decided to do away with the Allentown 
power-house and to install sufficient additional machinery in the 
Kutztown plant to operate the entire system. 


OMAHA, NEB.— F. N. Clarke, treasurer of the Omaha Com- 
mercial Club, has been authorized to go to New York with William 
J. Dobbs, of Tabor, Iowa, president of the proposed Council Bluffs, 
Tabor & Southern Electric Railway Company, to enlist $2,000,000 
capital in financing the enterprise. The line for the road has been 
fully surveyed, the plans prepared and everything ready for to 
begin work when the money is available. The proposed road will 
extend from Council Bluffs to Tarkio, Mo., a distance of seventy- 
six miles, passing through half a dozen towns in the choicest grain 
and fruit district of southwestern Iowa and northwestern Missouri. 
It has been demonstrated satisfactorily to the Commercial Club 
that the road would add 43,000 people to Omaha’s population. 


NEW HAVEN, CT.—The important work which has been planned 
by the Connecticut Railway and Lighting Company for its electrical 
plants in the Housatonic and Naugatuck valleys is taken by local 
capitalists to indicate that there is no prospect of the company’s 
being sold out to the Consolidated Railway Company. This new 
work covers an outlay of $750,000 for a new dam about twelve miles 
below Bull’s Bridge dam on the Housatonic river, and also a similar 
outlay for a steam generating plant at Waterbury, to be used in case 
of breakdowns. Besides this, the lighting company is working stead- 
ily to finish its line of trolley road from Waterbury to connect its 
lines down from Naugatuck to Ansonia, on the east side of the 
Naugatuck river. This line will parallel the new double tracking 
of the New Haven steam road between the same points on the west 
bank of that river. The Waterbury generating plant will be built 
at once. 
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TELEPHONE AND TELEGRAPH. 


PONTIAC, MICH.—The rebuilding of the Michigan State Tele- 
phone Company’s system will be completed by November 15. 


LEAVENWORTH, KAN.—R. B. Yoakum has been awarded the 
contract for the new building of the People’s Home Telephone 
Company. His bid was $14,000. 


SPOKANE, WASH.—Representatives of the Pacific Telegraph 
and Telephone Company state that the concern has set aside more 
than $125,000 for the development of the field in central Washing- 
ton. 


ALBANY, N. Y.—Negotiations have been completed by the United 
States Message Company for the taking over of the Commercial 
Union Telephone Company, which operates in Troy and surround- 
ing towns. 


SPOKANE, WASH.—Ten thousand eight hundred telephones 
are in operation in Spokane under the direction of the Pacific 
States Telegraph and Telephone Company. This is an increase of 
1,200 over three months ago. 


PHILADELPHIA, PA.—The American Telephone and Telegraph 
Company has leased for a term of ten years, from February 1 of 
next year, the entire seventh floor of the Bourse. The rental will 
be at the rate of $15,000 a year. 


SPOKANE, WASH.—C. L. Wilson, solicitor for the Pacific States 
Telegraph and Telephone Company, is reported to have secured all 
the farmers’ lines in the vicinity of Nez Perce, Ida., southeast of 
Spokane, and in connection with this it is announced that five 
other lines will be built this fall. 


SPOKANE, WASH.—The Interstate Telephone Company is 
making progress with its line from Post Falls, Ida., to Spokane, 
and it will probably be in operation before the end of the year. It 
is announced that no rural telephones are to be installed for the 
present, but that a majority of the ranchers south of the foothills 
in Idaho and eastern Washington will be given service the coming 
year. 


SPOKANE, WASH.—Plans have been completed for the head- 
quarters of the Home Telephone Company, in Spokane, to cost 
$60,000. The structure will be of reenforced concrete, fireproof. 
and is to be completed in May, 1907. It will have a frontage of 
seventy-one feet with a depth of 100 feet, height two stories and 
basement. A substation to cost $5,000 will also be erected in Spo- 
kane. An automatic switchboard will be installed on the second 
floor of the main building. 


SPOKANE, WASH.—The capital stock of the Interstate Tele- 
phone Company, as already announced, is to be increased to $500,- 
000, which will be used in building extensions. M. A. Phelps, presi- 
dent of the company, announces that already 250 miles of line is 
in operation and that lines will be built in various parts of Wash- 
ington, Oregon and Idaho. An exchange is to be established in Spo- 
kane, which will probably be headquarters for the company. Mr. 
Phelps has called a meeting of the stockholders for November 2, 
when several plans will be discussed. 


NEW BEDFORD, MASS.—Important changes, including an in- 
crease in the capital stock and a replacement of the present equip- 
ment with new, have been decided on by the Automatic Telephone 
Company, of New Bedford. The adoption of the new system will 
relieve the company of the obligation of paying the royalties that 
are now required and will, it is expected, place the company on an 
improved financial basis. The capital stock, it is understood, will 
be increased from $100,000 to either $150,000 or $200,000, and the 
present equipment will be replaced with new to a large extent. 


NEW HAVEN, CT.—The new Stamford exchange of the South- 
ern New England Telephone Company has been completed, making 
one of the most substantial buildings used by the company in the 
state. The installation of the new common battery switchboard 
is in progress, and the work on the terminal apparatus is also well 
advanced. There are 4,500 single wires running into the terminal 
room, and five cables, each containing 400 pairs of wires, one con- 
taining 200 pairs and one fifty pairs. The date for the “cut over” 
from the old exchange has not been set. The new exchange will, 
however, be opened as soon as practicable, and will double the 
telephone facilities in the Stamford district. 
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PERSONAL MENTION. 


MR. C. O. BAKER, the widely known platinum importer and refiner, 
is also prominent in banking circles, and is a large stockholder and director 
in the National State Bank of Newark, N. J. Last week Mr. Baker and 
his wife attended the National Convention of Bankers at St. Louis, to 
which Mr. Baker was a delegate. 


DR. SAMUEL SHELDON, professor of physics and electrical engi- 
neering at the Polytechnic Institute, Brooklyn, N. Y., received the 
honorary degree of doctor of physics from the University of Pennsylvania 
upon the occasion of the dedication exercises of the university’s new engi- 
necring building last week. Dr Sheldon has been at the head of the 
electrical and physical departments of the Polytechnic since 1889. 


DR. ANDREW FLEMING WEST has been formally invited to aecept 
the presidency of the Massachusetts Institute of Technology, as the 
successor of President Pritchett. Dr. West was born in Allegheny, Pa., 
May 17, 1853. He is a son of the Rev. Nathaniel and Mary Tassey West. 
He was fitted for college in the private schools of Brooklyn and Phila- 
delphia, and entered Princeton in 1870, taking the regular four-year clas- 
sical course and graduating in 1874 with the degree of bachelor of arts. At 
Princeton he gained special distinction in Latin and Greek. He was 
appointed to the chair of Latin at Princeton in 1883, and in 1901 he became 
dean of the Graduate School. Dr. West is a prolific writer on educational 
topics, and has been honored by a number of institutions, including his 
own, with honorary degrees. In 1883 he received the degree of doctor of 
philosophy from Princeton ; in 1897, doctor of laws from Lafayette, and in 
1902, doctor of literature from the University of Oxford, England. He 
was president of the American Philological Association 1901-1902, and has 
been chairman of the American School of Classical Studies at Rome. He 
was married on May 9, 1889, to Lucy Marshall Fitz Randolph. 


NEW PUBLICATIONS. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS—tThe proceedings of the annual meeting of the Association 
of Railway Telegraph Superintendents, held at Denver, Col., June 
20 and 21, have been printed. The volume includes also the con- 
stitution, by-laws and list of members. 


PUBLIC LECTURES, DEPARTMENT OF EDUCATION, NEW 
YORK CITY—The department of education of the city of New York 
has prepared a prospectus giving the subjects of various public 
lectures, and dates and places where they will be delivered, for 
the season of 1906-1907. Henry M. Leipziger, Ph.D., is supervisor 
of lectures. . 


RESISTANCE OF TUBES TO COLLAPSE—The engineering ex- 
periment station of the University of Illinois has issued bulietin 
No. 5, dealing with the resistance of tubes to collapse. This gives 
the results of some elaborate experiments by Dr. A. B. Carman, 
professor of physics, and Maurice L. Carr, on the resistance of thin 
brass tubes to collapse. 


AN EFFICIENCY METER FOR INCANDESCENT LAMPS— 
An article describing an efficiency meter for electric {ncandescent 
lamps, contributed to a recent issue of the Bulletin of the Bureau 
of Standards by E. P. Hyde and H. B. Brooks, has been reprinted 
in pamphlet form. This describes an apparatus arranged to give 
direct readings of incandescent lamp performance. 


ELECTRICAL SECURITIES. 


The market, which for four days of the week was dull and with slowly 
sagging movements, was changed on Friday to a more or less demoralized 
condition on the news that the Bank of England had raised its discount 
rate to six percent. This is an unusually high level and one in force only 
in times of emergency. The effect of this was shown in the rise in the 
home money market, the call rates going to seven per cent, with foreign 
exchange also moving up. The announcement of the new dividend for 
Amalgamated Copper putting the annual dividend ọn an eight per cent 
basis, failed to effect a rally, and this was looked upon as an ominous 
factor. However, industrial and business conditions are held to be much 
too sound and prosperous to permit any extensive price break. Railroad 
earnings, the iron and steel trade, bank clearings and all other immediate 
data reflect continued commercial prosperity, and will very likely prove a 
decided market mainstay. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 20. 
New York: Closing. 
Allis-Chalmers common............-..00 cece eeues 1655 
Allis-Chalmers preferred... 0.0.0... 0.0.00 cece aeann 43 
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Brooklyn Rapid Transit................ 0000 ccceee 16% 
Consolidated Gas wsssnse ich ous ceudige wis eines 138 
General BlCCtness.4 ovine tioned ued era 175 
Interborough-Metropolitan common............... 3614 
Interborough-Metropolitan preferred......00...... T555 
Kings County Blectrie:. cc.ccsaccs cca sanseeenee de 155 
Mackay Companies (Postal Telegraph and 

Cables) COMMION Ss icar dis ev ewe enws caw ean es 711% 
Mackay Companies (Postal Telegraph and 

Cables) preferred. ...... 0... cece cee ees 70 
Manhattan Elevated.........0. 0... ccc e eee ees 142 
Metropolitan Street Railway..........0......0.0005 107 
New York & New Jersey Telephone.............. 125 
Westem LW INOU ich us. orii ah ee atancnceaen ad 86 
Westinghouse Manufacturing Company. . ....... 154 


The formal notice of the special meeting of General Electric stock 
holders, to be held November 20 in Schenectady, N. Y.. has been issued, 
the object of the mecting being to authorize the increase of $20,000,000 in 
the capital stock recommended by the board of directors. Secretary Ely, 
of the New York Stock Exchange, has been notified of the proposed in- 
crease in the capital stock of the Geneval Electric Company from $60 000,000 
to $80,000,000. 

Directors of the Western Union Telegraph Company, at a meeting on 
October 17, reelected all the old officers of .the company with the exception 
that W. E. Atkins was made vice-president of the contracting department. 
The executive committee has been reduced in number from twelve to nine. 
On account of a possible defect in advertising the special meeting of the 
stockholders of the Western Union held on October 10 to authorize an issue 
of bonds, and on account of the magnitude of interest involved, counsel has 
advised that another special meeting of the stockholders be called with a 
view of reenacting the proceedings of the meeting of the tenth. The meet- 
ing will be held November 23. 


Boston: Closing. 
American Telephone and Telegraph.............. 136 
Edison Electric Illuminating............0....0.006 235 
Massachusetts Electric. 0.0.0.0... 6c cece ee ee eee 6915 
New England Telephone...............0...00 00008 12914 
Western Telephone and Telegraph preferred...... 84 


The directors of the Edison Electric Illuminating Compony have de- 
clared the regular quarterly dividend of 2! per cent, payable November 1 
to stockholders of record October 18. 

The American Telephone and Telegraph Company reports the output 
of instruments for the month of September as follows: gross output, 
131,926 ; returned, 69,660 ; net output, 62,266. From January 1 to Septem- 
ber 30 the net output has been 1,124,579. The total now outstanding is 


6,882,837. 

Philadelphia: Closing. 
Electric Company of America.... 0.0.6.0... eee eee 1133 
Electric Storage Battery common............6206. 70 
Electric Storage Battery preferred. ............... 70 
Philadelphia Electric. 0... u... 0.6 cee eee e eee 835 
Philadelphia Rapid Transit.......... E EAE 2814 
United Gas Improvement. ........ 00... c eee eee 8915 

Chicago: Closing. 
Chicago Telephone. ....... ue cee cc cee eee eens 120 
Chicago Edison Light. .......... 0... 0c. cee eee eee 145 
Metropolitan Elevated preferred. ............ 0.06 6615 
National Carbon common...........0..0 00 eee eee 87 
National Carbon preferred. 2.0.0... 0.0.00 eee ees 119 
Union Traction common........... cece eee ween ee — 
Union Traction preferred. ......... 00... ee eee eee ——— 


Directors of the Chicago Edison Company have declared the regular 
quarterly dividend of 2 per cent, payable November 1 to stock of record 
October 20. 

The finance committee of the Metropolitan West Side Elevated Railroad 
Company has funded its loans of $600,000 for a period of six years in favor 
of the First National Bank. The company has given its notes for this 
amount, bearing 5 per cent interest, securing the loan by deposit of 
extension bonds. A payment of $50,000 is due April 1, 1907, and a like 
amount every six months until the entire obligation is canceled on October 
1, 1912. The Metropolitan, however, has the option of calling any one of 
the unpaid notes upon giving thirty days’ notice. 
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ELECTRIC LIGHTING. 


SHELBY, ILL.—The electric light plant at Tower Hill has been 
sold to Ross Shride. 


ASHTABULA, OHIO—The city council has voted to sell the 
municipal lighting plant. 


CUSHING, TEX.—Messrs. Yother & McCuen will begin work on 
the light plant as soon as the material arrives. 


DAYTON, OHIO—The Dayton Citizens’ Electric Company has 
taken out a building permit for the new power plant which the 
company will build at Third and Webster streets. 


MEETEETSE, WYO.—A company is being formed by capitalists 
of Meeteetse and Kirwin to erect a large electric power plant at 
Kirwin to operate the mines at that place and an electric trolley 
line between the mining camp and Meeteetse. 


GREENVILLE, PA.—The plant of the People’s Electric Light. 
Heat and Power Company, including buildings and equipment, is 
advertised to be sold by the trustees on November 8. Financial 
difficulties of long standing forced the company to make an assign- 
ment several weeks ago. 


GRAND FORKS, WASH.—tThe substation for the West Koote- 
-nay Power and Light Company at Grand Forks is now completed. 
It is fifty-two by fifty-five feet with a switch tower fifty feet high. 
This substation building has cost $20,000 to build, and the ma- 
chinery to be installed will cost another $20,000. 


HOUGHTON, MICH.—The Tamarack mine has made arrange- 
ments to install an electric plant with a capacity of 150 horse-power. 
The equipment will be put in place probably early next year, as it 
will not be possible to get the necessary machinery before that 
time. The building for its accommodation will be provided in the 
meantime. 


BIG RAPIDS, MICH.—The Grand Rapids-Muskegon Water Power 


and Electric Company has secured the contract for lighting the 
streets of Big Rapids. They have been in darkness since last spring, 
when the flood on the Muskegon river tore out the dam which fur- 
nished power for W. E. Donley’s electric light plant. His contract 
with the city expired in August. 


BURLINGTON, N. J.—The Burlington Electric Light and Power 
Company has elected the following officers: president, Griffith W. 
“Lewis; Thomas Daniels, treasurer; Theodore F. Ellis, Jr., secre- 
tary. Directors, Nathan Haines, G. W. Lewis, Thomas Daniels, 
George A. Allinson, Theodore F. Ellis, Jr., George W. Anthony, 
Forrest K. Curl, William J. Fry, James O. Glasgow. 


SPOKANE, WASH.—The Spokane County Electric Light and 
Power Company has been incorporated with these officers: presi- 
dent, D. L. Huntington, Spokane; vice-president, H. L. Bleeker, 
Spokane; secretary-treasurer and general manager, H. W. Collins, 
Rockford, with headquarters at Rockford, Wash. The company 
will furnish light and power to towns in the southeastern part of 
Spokane county. 


CINCINNATI, OHIO—Norman G. Kenan, president of the Union 
Gas and Electric Company, states that the executive committee of 
the company has decided to wire free of charge small hoffes, so that 
the occupants can use electricity for illumination. This is a plan 
that Mr. Kenan has had in mind for a long time, but was not able 
to put it into effect until the Union Gas and Electric Company leased 
the Cincinnati Gas and Electric Company's property. 


NEW ALBANY, IND.—Water power sufficient to generate 1.000 
horse-power of electricity is said to be going to waste at the falls 
in Blue river, near White Cloud, Harrison county, and the feasi- 
bility of utilizing the falls, owned by William and Julius Rothrock, 
of Harrison county, is being investigated. It is asserted that there 
is sufficient power to operate an electric line between Corydon and 
the Falls Cities, and also to run all the factories at Corydon and 
illuminate the streets and houses. 


SHAWNEE, OKLA.—The city has authorized the mayor to enter 
into a contract with the Shawnee Lighting Company for the number 
of lights now maintained at a rate of $6 per month. Additional 
lights up to 300 will be installed as fast as the taxable valuation 
warrants the city in expending the money. About thirty-five new 
lights will be put in within the next two months. The old rate was 
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$8 per month and the contract recently expired. The new rate will 
remain in force for eighteen years. 


ALBANY, N. Y.—Work on the power-house of the Hudson River 
Electric Power Company, which will be located along the Mohawk 
river in Niskayuna, just above Vischer’s Ferry, will be started, it 
is thought, next spring. The power-house will be built of brick 
and will be similar in size and capacity to the Mechanicsville plant. 
It is expected that between 6,000 and 7,000 horse-power will be gen- 
erated. The power will be furnished by seven General Electric 
turbo-generators of 1,000-horse-power capacity each. 


JACKSONVILLE, FLA.—Negotiations which have been pending 
for several months have been closed, whereby the Jacksonville 
Electric Company agrees to transfer to the city of Jacksonville its 
franchise for electric lighting and to retire from further competi- 
tion with the city plant, thus giving it the exclusive right to fur- 
nish electricity to consumers. The Jacksonville Electric Company 
operates the street railway system, and has been furnishing lights 
and power to consumers in competition with the municipal plant, 
doing a business of $60,000 a year. 


WAYCROSS, GA.—Mayor Knight will take up with the city coun- 
cil the matter of municipal ownership of the electric lights &s soon 
as it is possible to do so. In the meantime, however, the city has 
installed an electric light dynamo in the waterworks plant and is 
furnishing electric lights for the city hall, fire station and the 
waterworks station. Nearly every member of the present city 
council favors municipal ownership of lights, but nothing can be 
done toward installing a plant for public use until the present 
contract which the city has with the Waycross Electric Light and 
Power Company expires. 


UTICA, N. Y.—W. G. Stone, civil engineer, of this city, has 
completed plans for the development of a water power at Chenango 
Forks on the Chenango river for Peters Brothers, of that place, who 
conduct a large flour mill, saw mill and planing mill. In the spring 
a modern concrete dam and power-house will be constructed. The 
dam will be 400 feet long and the power-house will be fifty by seventy 
feet. The spillway will be about 375 feet long. The dam is de- 
signed for a depth of seven feet of water on its crest. A system of 
compensating reservoirs is included in the general plan. Peters 
Brothers have made arrangements to dispose of all the power that 
they can produce in addition to that which they need for their 
business. 


JACKSON, MICH.—At a meeting of the stockholders of the 
Boyne River Power Company, held at Grand Rapids, the following 
directors were elected: Amos S. Musselman, S. A. Sears, C. C. 
Follmer, Frederick C. Miller and E. A. Stowe. At a meeting of the 
directors held subsequently to the meeting of the stockholders the 
following officers were elected for the ensuing year: president, 
E. A. Stowe; vice-president, Amos S. Musselman; secretary, C. C. 
Follmer; treasurer, Frederick C. Miller. Mr. Miller was elected 
manager as well as treasurer and has left for Boyne City, where he 
will open an office and direct the erection of a thirty-threefoot dam 
across Boyne river, three miles southeast of Boyne City, the power 
thus generated to be utilized to light Boyne City, Boyne Falls, 
Clarion and the resorts on Walloon lake. 


NIAGARA FALLS, ONTARIO—The Hydroelectric Power Com- 
mission of the province has submitted its third report and the fol- 
lowing matter bearing upon the Niagara Falls power situation is 
contained therein: The cost and charges of a secondary transmission 
line from Berlin through Elmira to Elora conveying power from 
Niagara Falls on a basis of 750 horse-power are given at: Total in- 
vestment, $39,952; annual charges, $4,435; cost for twenty-four-hour 
power, per year, at Berlin substation, $17.36; at Elmira, $24.10; 
at Elora, $26.56; at Fergus, $29.91. The statistical portion of the 
report gives detailed estimates of the capital, costs and annual 
charges of five hydroelectric developments of a total nominal 


capacity of 9,950 horse-power, and in connection therewith detailed 


estimates of the capital costs and annual charges, etc., of trans- 
mission systems and substations necessary to deliver this power to 
various municipalities; and also some 3,900 additional horse-power 
from Niagara Falls to meet a demand for power in localities which 
it has not been found feasible to supply from water powers of the 
district. 
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-NEW INCORPORATIONS. 


HARRISBURG, PA.—Junction City Electric Company, Roches- 
ter. $5,000. 


LANSING, MICH.—Onondaga & Eaton Rapids Telephone Com- 
pany. $3,000. 


ST. LOUIS, MO.—Senath Telephone Company, of Dunklin. 
increased from $1,500 to $6,000. 


Capital 


PIERRE, S. D.—Sioux Falls & Sioux City Electric Railway Company. 
$1,000,000. To build a sixty-mile line paralleling the St. Paul road. 


AUGUSTA, ME.—Patten & Trout Brook Telephone Company, 
Patten. $3,500. President, B. W. Howe; treasurer, W. S. Kellogg, 
Patten. 


MILWAUKEE, WIS.—The Cashton Telephone Company, village 
of Cashton, Monroe county. $10,000. Incorporators: Frank E. 
Steele and Jorgan A. Moen. 


WORCESTER, MASS.—The Worcester Electric Contract Com- 
pany, Worcester. $10,000. President, Roger T. Morris; 
Clarence W. Hobbs, Jr., both of Worcester. 


treasurer, 


NASHVILLE, TENN.—The Connally-McIlheran Electrical Engi- 
neering Company, Hamilton county. $10,000. Incorporators: W. B. 
Connally, W. C. Mcliheran, W. C. McAfee, H. A. Clark and M. M. 
Allison. 


ELGIN, ILL.—North Shore & Western Electric Railway. To 
operate a road between Elgin and Evanston. $50,000. Incorpo- 
rators: William C. McHenry, William A. Love, Ernest R. Fifer, of 
Chicago, and Harry P. Parsons and George P. Merrick, of Evanston. 


JEFFERSON CITY, MO.—Missouri Interurban Railway Com- 
pany. To build a line between Jefferson City and Sedalia. $20,000. 
Stockholders: J. W. Meller, of Sedalia; W. B. Myers, of Smithton; 
J. D. Starke, of Soleville; J. H. Gunn, of Otterville: W. B. Kerens 
and A. W. Nelson, of Bunceton ; Henry Fricke, of Prairie Home ; F. P. 
Glendennin, of Cedron; B. W. Lansdown, of Centretown, and C. W. 
Thomas, of Jefferson City. 


HARRISBURG, PA.—Pittsburg & Westmoreland Traction Com- 
pany; to construct a twelve-mile line from Greensburg to Latrobe; 
$72,000; Wesley F. Raymond, of Middletown, president; directors, 
John R. Geyer, E. K. Condran, Charlies Hatton, A. R. Geyer, W. E. 
Rarmend, Middletown, and Henry C. Allen, Erie. McDonald & 
Midway Street Railway Company; to build a three-mile line from 
McDonald, Washington county, to Midway; $18,000. Burgettstown 
Street Railway Company; to build a line one and a half miles long 
through the streets of Burgettstown, Washington county; $9,000. 


NEW MANUFACTURING COMPANIES. 


HARRISBURG, PA.—The Lindeman Graham Electric and Manu- 
facturing Company has been incorporated with a capital of $10,- 
000. The company’s headquarters will be at Pittsburg. 


MUSKEGON, MICH.—Articles of incorporation of the West 
Michigan Electrical Company, of Muskegon, have been filed with 
the secretary of state at Lansing. The following officers are named: 
president, F. W. McMeal; secretary and treasurer, W. G. Peacock; 
vice-president and general manager, R. R. Raney. 


BALTIMORE, MD.—For manufacturing and dealing in attach- 
ments for telegraph sounders and other patented telegraphic attach- 
ments, the Long-Distance Sounder Manufacturing Company has 
been incorporated with an authorized capital stock of $50,000. 
The incorporators are: Mortimer W. West, Jane L. West, John F. 
Mickey, Clarence H. Grumbine and J. Harry C. Sauer. 


AKRON, OHIO—A company to manufacture insulators for all 
kinds of electrical goods has been incorporated at Columbus with 
a capital stock of $1,000. The company will be known as the Akron 
High Potential Porcelain Company, and the incorporators are: M. 
Otis Hower, George H. Kile, Samuel Kile, A. L. Dyke and H. E. 
Andress. The company will start operations at once, having pur- 
chased the plant of the Barberton Pottery Company. The interior 
of the building has been remodeled and new machinery installed. 
Officers have not yet been elected.. 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bulle- 
tin No. 1053 describes and illustrates railway motors and controllers. 


MACHADO & ROLLER, 203 Broadway, New York city, have 
published a new price list devoted to Whitney electrical measur- 
ing instruments. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., is distributing a new series of literature devoted to Ameri- 
can “Steel Clad” irons. 


THE LORD ELECTRIC COMPANY, Boston, Mass., manufac- 
turer of railway specialties, is presenting to some of its customers 
a very attractive and handy paper cutter and check stamp. This 
is one of the most attractive souvenirs that has come to our notice 
for some time. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is dis- 
tributing its new fixture catalogue No. 25. This catalogue contains 
ninety-two pages, is handsomely bound, with a color design on 
the cover, and shows a great variety of new material in decorative 
electric lighting fixtures. The catalogue is so arranged that in- 
formation can be readily secured concerning a wide line of this 
apparatus. The company will be pleased to supply copies to any- 
one interested. 


DUNTON & FIELD, 117 Main street, Cambridge, Mass., have 
some new literature describing and illustrating the Dunton tree 
insulator. This insulator can be used on any electric lighting, 
telephone, telegraph, railroad or flire-alarm wire running through 
trees. The metal part of the insulator is of malleable iron, and the 
arm swings on a sleeve which is lag-screwed to the limb of a tree 
and turns in a cone-shaped casting pivoted to the lower end of 
the arm. This allows the glass to be placed in a vertical position 
at all times when tied to the wire. 


THE FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, 
Ohio, has favored this office with complete sets of the direct-by-mail 
literature which it has been sending to lamp buyers during the 
past few months. To any manufacturer who is interested in this 
subject these “Fostoria” booklets and circulars wi.l be found sug- 
gestive and interesting, as they indicate possibilities of original 
work along these lines. The pamphlet “Lamps and the Man” is 
especially unique in physical appearance and in its literary flavor. 
In the fore-word to this little brochure the editor says: ‘“ ‘Lamps 
and the Man’ is a ‘four-phase’ article appearing through the fall and 
winter with a frequency of about one ‘phase’ a month. A complete 
article is also bound into a souvenir bookiet which will be furnished 
upon request. Write for it.” The Fostoria direct-by-mail advertis- 
ing system also comprehends a number of especially unique em- 
bossed blotters in various hues, such as would decorate a lady’s 
writing table, and other artistic conceits in circular ideas, both to 
be mailed in envelopes and also on post cards. 


THE CANADIAN WESTINGHOUSE COMPANY, Hamilton, 
Ontario, has contracted with the Yukon Consolidated Gold Fields 
Company for the following electrical apparatus, to be used in gold 
dredging in the Yukon Territory: three 100-horse-power, three-phase, 
sixty-cycle, 400-volt type F motors; three fifteen-horse-power, three- 
phase, sixty-cycle, 400-volt type F motors; three fifty-horse-power 
three-phase, sixty-cycle, 850-revolution, 400-volt, constant-speed induc- 
tion motors; three thirty-horse-power motors; three twenty-horse- 
power, 1,120-revolution motors; three fifteen-horse-power, 850-revolu- 
tion motors; three seven and one-half-horse-power, 1,700-revoiution 
motors; nine seventy-five-ki‘owatt, oil-insulated, self-cooling trans- 
formers; two 625-kilowatt, three-phase, sixty-cycle, 2,200-volt, 415- 
revolution, alternating-current generators, and two seventeen-kilo- 
watt type S exciters for these generators. The order also includes 
four panel switchboards for controlling the apparatus; four 250- 
kilowatt, oil-insulated, oil-cooled transformers, and four 200-kilowatt 
machines of the same type. 
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Record of Electrical Patents. 


Week of October 9. 


833,159. RELAY ATTACHMENT AND ALARM FOR TELEPHONE 
SYSTEMS. Charles A. England, Van Meter, Iowa. Filed November 
18, 1905. Consists of a shell with a hinged cap supported from a pair 
of vertical arms. 


833,169. MAGNETIC ORE SEPARATOR. Camden E. Knowles, Jop- 
lin, Mo., assignor of three-fourths to G. B. Young, George T. Cooley 
and Guy H. Elmore, Joplin, Mo. and W. E. Brinkerhoff, E. O’Keefe 
and Joseph Herrin, Carthage, Mo. Filed December 5, 1901. The 
magnetic surfaces converge from the feed to the discharge and 
terminate abruptly. 


833 178. MEANS FOR OPENING AND CLOSING ELECTRICAL 
CIRCUITS. Gustaf Rennerfelt, Scranton, Pa. Filed June 11, 1904. 
A system for gradually and automatically closing an electric circuit. 

833,194. PROTECTIVE DEVICE FOR ALTERNATING-CURRENT 
CIRCUITS. Leonard Andrews, Manchester, England, assignor to 
Stanley-G. I. Electric Manufacturing Company. Filed September 18, 
1905. A circuit-breaker actuated when a series transformer becomes 
saturated maguetically. 


833,211. SAFETY SYSTEM FOR HIGH-TENSION TRANSMISSION LINES. 


$33,211. SAFETY SYSTEM FOR HIGH-TENSION TRANSMISSION 
LINES. John D. Hilliard, Jr.. Glens Falls, N. Y., assignor to General 
Electric Company. Filed April 20, 1904. The fuse is shunted by an 
inductance from which leads are taken to the tripping coil. 


833,224. RECEIVING DEVICE FOR ELECTRIC TRANSMISSION. 
Isidor Kitsee, Philadelphia. Pa., assignor of one-half to William J. 
Latta, Philadelphia, Pa. Filed March 25, 1905. Renewed April 4, 1906. 
A relay which acts to vary the relative resistances of two air-paths 
rendered conducting for an electric discharge. 

838,225. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor of 
one-half to William J. Latta, Philadelphia, Pa. Filed April 14, 1905. 
Renewed January 18, 1906. A duplex system utilizing high and low 
frequency current. 

833,226. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa., assignor of 
one-half to William J. Latta, Philadelphia, Pa. Filed June 6, 1906. 
An all-metallic line operated by grounding at the stations. 

833,228. MOTOR CONTROLLER. William A. Lacke, Chicago, II. 
Filed November 29, 1905. An automatic multiple-switch controller. 


833,252. COUPLING FOR ELECTRIC CABLES. Charles F. Schwenn- 
ker, Schenectady, N. Y., assignor to General Electrice Company. 
Filed February 14, 1903. Tapered terminals are clamped together by 
a helical spring. 

833,279. TELEPHONE RECEIVER. Henry F. Albright, New York, 
N. Y., assignor to Western Electric Company, Chicago, Hl. Filed 
February 5, 1904. Employs a tubular magnet with a non-magnetic 
cup, flaring outward from the outer shell. 


833,556. INCANDESCENT LAMP SOCKET. 


833,290. ELECTRICAL CONDUCTOR. Anson G. Betts, Troy, N. Y. 
Filed November 30, 1904. A composite conductor of metallic sodium 
with a reentorcing sheathing. 

833,296. JUNCTION BOX. William F. Bossert, Utica. N. Y., assignor 
to the Bossert Electric Construction Company, Utica, N. Y. Filed 
September 15, 1904. Is provided with openings closed by partially 
displaced blanks, 

833,297. LOCKOUT SYSTEM FOR PARTY-LINE TELEPHONES. 
William M. Bruce, Jr., Springfield, Ohio, assignor, by direct and 
mesne assignments, to the Sclect Telephone Manufacturing Company, 
Springfield, Ohio. Filed October 5, 1905. A normally open shunt at 
each instrument is closed automatically, 

833.298. LOCKOUT SYSTEM FOR PARTY-LINE TELEPHONES. 
William M. Bruce, Jr., Springfield, Ohio, assignor, by direct and 
mesne assignment, to the Select Telephone Manufacturing Company, 


Springfield, Ohio. Filed October 23, 1905. A relay, controlled by the 
hook, locks out other stations through a grounded line. 


833.812. TROLLEY. Andrew H. Dreijer, New York, N. Y. Filed June 
6, 1904. The wheel is centered by two or more rollers carried in the 
channel. 


833,317. CUTOUT. Henry Geisenhoner, Schenectady, N. Y., assignor to 
General Electric Company. Filed May 8, 1903. A plate holds the 
contacts in position. 


833,337. DISTRIBUTING BOX. Harry H. Hornsby, Chicago, IN. 
Filed January 7, 1903. A distributing board with a plurality of open- 
ings and Jeading-in channels. 


833,342. ELECTRIC RECEPTACLE. Bert E. Salisbury, Syracuse, 
N. Y., assignor to Pass & Seymour, Incorporated, Solvay, N. Y. 
Filed February 20, 1906. Projections are provided for locking the 
receptacle to a supporting plate. 

833,353. TROLLEY-WHEEL. Gustavus Troxler, Jr., Newark, N. J.. 
assignor of one-fifth to himself, one-fifth to Alexander Ober, one-fifth 
to Robert Neil, one-fifth to Theodore Perry, Newark, N. J., and 
one-fifth to Arthur H. Moore, Jersey City, N. J. Filed October 10, 


1905. Spring-supported radial arms project beyond the edge of the 
wheel. 
£ ig al 7" 
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833,567. FLEXIBLE JOINT FOR ELECTRIC TUBING. 
833,357. ELECTRIC FURNACE. Leonard Waldo, Plainfield, N. J. 


Filed June 23, 1905. 
lyzing the charge. 

833,361. WAVE AND CURRENT ELECTRICAL GENERATOR. 
John T. Wilmore, Denver, Col. Filed October 23, 1905. The electric 
generator is enclosed within a drum which is rotated by the waves. 

833,390. SPRING-JACK ` FOR TELEPHONE SWITCHBOARDS. 
Howard B. Holmes, Park Ridge, and Edward B. Craft, Chicago, I., 
assignors to Western Electric Company, Chicago, I. Filed June 24, 
1905. The jacks are mounted on a plate provided with an extended 
test ring. 

833,429. AUTOMATIC SYSTEM OF INTERCOMMUNICATION. 
Anthony Van Wagencn, Sioux City, Iowa. Filed July 31, 1902. 
Renewed March 3, 1906. The connections sought are made by means 
of a service and a switching wire. 

833,447. ELECTRIC SIGNAL FOR WEIGHING-SCALES. 
Derbes, New Orleans, La. Filed November 28, 1905. 
of the scale beam is indicated by signals. 

843,449. TELEPHONE TRANSMITTER. Stanley A. Duvall, Elkhart, 
Ind. Filed March 5, 1908. A resistance chamber and one electrode 
are mounted adjustably within a cup. 


An induction furnace with means for electro- 


Stephen J. 
The moveinent 


833,635. ANTI-FRICTION DEVICE. 


833,505. TROLLEY. Henry B. Burke, Windber, Pa. Filed December 28, 
1905. The wheel is supported on spring arms, 
833.556. INCANDESCENT LAMP SOCKET. Clarence C. Sibley, Perth 


Amboy, N. J.. and George A. Lutz, New York, N. Y. Filed June 5, 


1903. An insulating cap is locked within the top of the socket. 
833,567. FLEXIBLE JOINT FOR ELECTRIC TUBING. Wiliam E. 


Ward, Bayonne, N. J. Filed December 5, 1905. 
parts, which are pivoted together. 

833,603. SIGNALING ON RAILWAYS. Charles M. Jacobs and Robert 
J. Insell, Reading, Edward F. Newton, Cardiff, and Ernest A. B. 
Bowden, Hanwell, England, assignors to the Western Syndicate, 
Limited, London, England. Filed Qctober 30, 1905. A signal system 
actuated by the train, | 

833,625. ANTI-FRICTION DEVICE. 
Filed January 11, 1906, 
pressure on bearings. 

833,689, APPARATUS FOR DUPLICATING PHONOGRAPH REC- 
ORDS. Isidor Kitsee, Philadelphia, Pa. Filed April 20, 1901. A 
stvlus bearing on the original record varies the current through an 
electromagnet which controls the reproducing knife. 


A coupling of two 


J. S. Rogers, New York, N. Y. 
An electromagnetic device for relieving 
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THE ELECTRIFICATION OF THE WEST JERSEY & 


SEASHORE RAILROAD. 
Undoubtedly one of the most important excursion routes in 


the country of any considerable length is that from Philadelphia 
to Atlantic City. This route has been well served by two steam 
railway companies, and is yearly traveled by thousands of pas- 
sengers. The conversion of one of the two lines owned by one 
of the companies, the West Jersey & Seashore Railroad, which 
is operated by the Pennsylvania Railroad Company, to electric 
traction during the present year is for this reason a very sig- 
nificant development. The route itself is sixty-four miles long 
and demands frequent express service, as well as good local 
service at one end; and, at the same time, the route selected 
has a fairly heavy freight traffic. The advantages of clectric 
traction for meeting the passenger requirements undoubtedly 
led to the adoption of the new system, although it was believed 
by the engineers that the new systein offered considerable advan- 
tage for handling the heavy coal traffic. 

As the road is almost entirely in the country, and there are 
no heavy grades nor peculiar local conditions enforcing a change, 
the new system is exceptionally noteworthy. There is no doubt, 
however, that the heavy summer travel had a good deal to do 
with bringing about the change. The first part of a complete 
description of this interesting road will be found on another 
page of this issue. 


—— ———— = — - = a, 


SENSIBLE REMARKS UPON TECHNICAL EDUCATION. 

At the recent dedication of the new engineering building of 
the University of Pennsylvania a number of eminent engineers 
and educators made noteworthy addresses. One of these, because 


of the sensible criticism made of certain educational practices, de- 


serves to be widely read. This was the address delivered bv 
Frederick W. Taylor, president of the American Society of 
Mechanical Engineers. The theme of the address was a com- 
parison of university and industrial discipline and methods, and 
the speaker called attention to the lax discipline which often 
prevails in colleges. The young man just entering college leaves 
the rather strict discipline of school, where he is treated as a boy, 
and is at once thrown, to a large extent, upon his own resources, 
it being assumed that he is now a man. The sudden transition, 
in many cases, proves disastrous to the young man, who does not 
at once realize the seriousness of the work which he has under- 
taken. And this condition is not made any better by the so- 
called elective system, which permits any student to select any 
study towards which he feels an inclination. In fact, during 


the four years which the young men spend at college they are 
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under less discipline than ever before, and have greater freedom 
than most of them will ever have again. 

Regarding the elective system, Mr. Taylor speaks as follows: 
“Commercial, manufacturing and other enterprises in which 
men Cooperate are managed more and more by delegating all 
important decisions to a few men whose judgment has been 
trained through long experience, study and observation in those 
matters which they are called upon to decide. Yet many of our 
universities are managed by giving over to the young man, under 
the elective system, the final decision as to what studies will best 


fit him for his life’s work, although he has, of necessity, but | 


the vaguest idea of the nature of the subjects before him.” The 
logic of this argument is evident, but it should be pointed out 
that this liberty of selection does not obtain in engineering 
courses, in which the work is rigidly prescribed—in some cases 
And it is not the function of a technical 
paper to decide how non-technical courses shall be given. 


almost too nigidly. 


Regarding the liberty of action in other ways, much may be 
said both for and against it. Some time or other the boy must 
be made to realize that he is a responsible person, and he must 
therefore think before acting. He can not have a set of rules 
to guide every action throughout his whole life. He must learn 
to consider what will be the result of every action before it is 


taken, and he must be made to realize of what he is capable. 


In other words, the man must find himself, and he will not do 


this as long as he is treated as a boy. 

The sudden transition from school life to university life, in 
many cases, brings about the desired result. In other cases it is 
disastrous. It is a question whether a transition period might 
not be arranged which would save many of those who go to pieces 
Mr. Taylor 
suggests that it would be well for every student to spend six 


if they are stood too suddenly on their own feet. 


months in some business establishment at the end of his fresh- 


man year, as this, by bringing him in contact with actual work, 
would prove to him that life is in earnest, and must be so treated. 
Such an arrangement would be rather difficult to make from 
the standpoint of the college, and there would be considerable 
difficulty in enforcing it in the spirit, and not merely in the letter. 
That some good would be effected can not be doubted, if a com- 
parison may be made with the work of those students who enter 
college after having been at work for some time. These men 
have a definite purpose in life which they are striving to accom- 
plish. Their college work is a serious matter with them, and, 
in fact, in very many cases, great sacrifices have been made in 
order that it may be taken up. Every instructor realizes the 
steadying tendency on the whole class of a few such students. 
To these men their studies are work of the most serious kind ; 
while, on the other hand, even the average student would feel, 
to some extent, that his six months of business was a sort of holi- 
day, and he would return with the feeling that there were still 
It is, of 
course, the function of the college education to prepare men for 


three years of school life before life began in earnest. 


actual work in life, as well as to give them certain desirable 
mental training. That they are not always successful is to be 


expected, particularly if one considers how much more is expected 
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of the college man to-day than some years ago. And it is hardly 
to be expected that all colleges can keep four years in advance 
of commercial and industrial development. 

However, the whole fault for the present ills should not be 
laid to the college. Our present school systems are not quite 
perfect; in fact, fault may be found with the most elementary 
school. Mr. Taylor touches upon a fundamental trouble when 
he says: “Somehow the average kindergarten child gets a firm 
conviction that it is the duty of the teacher to make things 
interesting and amusing, and from this follows soon the notion 
that if he does not like his studies and fails to learn much it is 
And can the child be blamed for 


this feeling if the teachers of the higher schools are told that it 


largely the teacher’s fault.” 


is their place to teach, and not that of the child to learn? How 
can any progress be made without a corresponding effort? If a 
child be too young to make any mental effort, the question may 
properly be asked, “Then why is he sent to school ?” 


A NEW WIRELESS TELEGRAPH RECEIVER. 
At the recent meeting of the American Institute of Elec- 


trical Engineers, Dr. Lee De Forest described a new type of wire- 
less telegraph receiver which he has named “audion,” and which 
he believes offers great possibilities of advance in the wireless art. 

As more experience is gained in wireless telegraphy we find 
that there seem to be innumerable ways of constructing devices 
which will be sensitive to Hertzian waves. There is nothing 
novel in this phase of wireless development, for the same was 
found true in other branches of the art. In the telephone field, 
for example, it is possible to make a workable instrument out of 
almost anything; but the main thing, of course, is to construct 
a device which will give the maximum effect, and which is, 
above all things, always under control and reliable. Wireless 
receivers may be constructed in many ways. There is the imper- 
fect-contact type, the magnetic type, the electrolytic type, and 
now we have the vacuum-tube type. The trouble with some of 
the earlier forms of apparatus seems to have been that thev 
depended for their action upon a feature which was in itself 
undesirable. For example, the imperfect-contact type will, unless 
special precautions are taken, from the very nature of the thing 
offer different degrees of sensibility from moment to moment, a 
feature most undesirable in an instrument intended for practical 
use. Reliability, as said before, and constancy are two essentials. 

A feature of Dr. De Forest's new receiver is what he calls its 
self-tuning properties. The device is, in brief, a peculiar type 
of ineandescent lamp provided with one or more electrodes within 
the bulb. 


electric current may be caused to pass between it and the elec- 


When the filament is brought to incandescence an 


trode and through a suitable circuit without the bulb, and if 
a telephone be included in this circuit it is found that it gives a 
The 


device may be adjusted by varying either the current through 


sound whenever the device is subjected to Hertzian waves. 


the filament or applying a varying potential in the circuit be- 
tween the filament and electrode, and this adjustment seems 
to be practically independent of the natural period of oscilla- 


tion of the aerial system; in fact, the device seems to depend . 
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for its action upon the total energy received by it during 
the entire period of vibration of the oscillating system, and 
not upon the maximum intensity of the first impulse. This 
feature would seem to be of considerable value, as one of the 
(difficulties in wireless telegraphy is to concentrate upon the 
receiver sufficient energy to operate it. 

Further, the fact that the apparatus seems to be more or 
less independent of the period of vibration of the aerial system, 
but is affected by a change in the spark frequency of the exciting 
coil, would make interference of neighboring stations easy to 
avoid, as it should not be difficult to maintain a definite spark- 
ing frequency, while it is difficult to set up in the aerial a 
simple harmonic oscillation. This has been one of the stumbling 
© blocks encountered by those engaged in developing wireless-tele- 
graph systems. 

The apparatus itself, from a mechanical standpoint, possesses 
considerable advantages. It is easily transportable, and would 
seem to be little affected by vibration; and we are now so familiar 
with incandescent lamp construction that we should be able to 
construct the device without any great difficulty. 


parae 


FOOLISH TESTIMONY. 

Every one must realize the harm that is done by those char- 
latans who prey upon the real or imaginary ills of foolish people 
by proclaiming to have discovered wonderful cures for all diseases. 
Naturally, a good many of these enterprising men claim to have 
electrical remedies, thus making use of the belief among the 
ignorant that electricity can do anything. Such men do a great 
deal of harm; but there is, as well, another class which is re- 
sponsible for a great deal of trouble and unhappiness. An 
instance of this kind is mentioned in one of our contemporaries, 
which we regret to say, endorses the absurd statements to which 
it gives publicity, so far as we can see, simply for the reason that 
it is devoted to an industry frequently supposed to be a com- 
petitor of electric lighting. 

The cause of the trouble was the breaking of a trolley wire 
in the city of Chicago. This wire fell apparently across the 
track, causing a violent arc, which temporarily blinded a small 
girl who happened to be standing near it. The wire, it appears, 
did not touch the girl, but the shock from the startling phenom- 
enon caused, so the doctor who was called in claims, paralysis. 
If the doctor had been satisfied to let his case rest here no 
criticism could be made, although it would remain to be proved 
whether the girl’s condition was due to the shock; but he was 
not satisfied, and went on to testify before the court as follows: 
“The girl’s condition emphasizes what is happening daily, in a 
milder form, in every city. The whole atmosphere became 
charged from the swinging wire, and within 200 feet or more 
was like an immense Leyden jar. Every one within that radius 
would have been affected. The current was not so diffused at 
her distance, and she was affected more strongly.” If this argu- 
ment were worth disproving it would be interesting to know how 
a large body of free air can resemble a Leyden jar. If the quota- 
tion, as given, is correct, the ignorance of the physician is 
apparent. 
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If further evidence be necessary the following would be 
sufficient, for he said, according to our contemporary : “Delicate 
persons in this age are being constantly affected by electric cur- 
rents. Almost any person feels a current pass through his body 
when riding on a street car and the trolley comes off. It is not 
so much a shock from the light alone, but from its accompanying 
current.” Evidently he does not realize that every time the car 
stops the main current is shut off and this should cause just as 
much of a shock as the jumping of the trolley. 

To quote further, he says: “These apparently trivial elec- 
trical disturbances, the use of electric lights, and its presence in 
hundreds of other forms, are the cause of so much trouble to the 
eyes. Eventually the human race will be blind from the increas- 
ing strength and influence of electricity. Sight will be the first 
of our faculties to vanish.” It is rather remarkable that these 
views should be endorsed by a journal which advocates a form 
of illumination having very great intrinsic brilliancy, as it is a 
well-known fact that the intrinsic brilliancy of an illuminant is 
the one factor which most seriously affects the eye. 

Our contemporary goes on to say: “The doctor’s evidence is 
but in line with a vast amount of testimony that is constantly 
coming to the surface, bearing up[on] the electric peril. It 
should be an eyeopener to those communities that are considering 
the question of lighting and are not yet committed to electricity.” 
Could any more absurd bosh be found in a journal in which one 
has a right to expect some evidence of technical knowledge and 
common-sense ? 


ELECTRIC LIGHTING IN A ZOO. 

The mortality of some tropical birds of long natural life in 
the aviaries of zoological gardens has long been a problem in such . 
institutions. 

The efforts to maintain the natural temperatures and even 
humidity which prevail in the tropical regions forming their 
habitats, and to provide their natural foods, have proved futile as 
to the results. 

Another cause for this difficulty has been found to lie in the 
feeding habits of the birds, which are based on the approximately 
equal divisions of day andnight prevailing throughout the tropics. 

It appears that it has been found from the observations of 
explorers that in the tropics many of these birds wake at sun- 
rise and obtain their food, and also feed again before sunsct. 

The long nights of Winter in the Northern climates deprive 
these birds in captivity of their food for an unnaturally long 
time, and this condition has been relieved in a certain zoological 
garden where the portions of the aviary containing such tropical 
birds are lighted by electricity at six o’clock in the morning, when 
the birds awaken and feed. The lights are turned on again in the 
afternoon and these quarters are as daylight until six o’clock in 
the evening. 

After all, the old-time query as to whether the crowing of 
the chanticleer at sunrise is due to instinct or to observation, 
leads to some interesting parallelisms in the questions of condi- 
tions of bird life. 
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_ FUEL, WATER AND GAS ANALYSIS 
‘FOR STEAM USERS.' : 
~. BY JOHN B. C. KERSHAW, F. I. C. 


. VIII —THE Use or Sorrenine RE- 
__. AGENTS AND THE Tests NECESSARY 
' TO REGULATE THEIR AMOUNT. 
(1) Advantages of Softening—The 
importance of pure water for the supply 
of steam-boilers has only been recognized 
in recent years, and the great extension of 
the water-softening industry since 1895 
is largely due to this fact. There is some 
danger now, however, that boiler engi- 
neers may run into the other extreme, 
and that they may, by unwise use of 
softening re-agents, produce greater evils 
. than those they desire to remove. 
| A water containing chemical salts in 
solution is just as likely to produce harm- 
ful results inside the boiler, when these 
salts have been added by the user for the 
purpose of purification, as when they oc- 
cur naturally. The excessive use of caus- 
. tic soda and sodium carbonate in many 
boiler plants is undoubtedly responsible 
-` for some of the corrosion of boiler plates 
and fittings? For steaming. purposes a 
water containing little or no foreign mat- 
ter in suspension or in solution is desir- 
able, and the purer the water is, the more 
free from trouble will be the boiler in 
which it is used. Even dissolved gases 
. (oxygen and carbonic acid) may produce 
much harm when liberated inside a boiler, 
and a large proportion of the pitting of 
boiler plates noticed just above the en- 
trance of the feed-water supply pipe is 
due to these gases. The water used for 
steam generation in steam boilers should 
therefore be as free from solid, liquid 
and gaseous impurities as it is possible 
to obtain it. As already stated in the pre- 
vious article, water containing more than 


fifteen parts total solids per 100,000 of 


water, or ten degrees of total hardness, 
ought to be purified before use. 

The treatment of the water with soft- 
ening chemicals should occur in special 
apparatus outside the boiler. To carry 
out the softening treatment inside the 
boiler is likely to aggravate some of the 
evils it is desired to avoid. 

“The proper control of the feed-water 
of the boiler can only be exercised by aid 
of systematic and constant sampling and 
testing of the water, as it. enters and 
leaves the softening apparatus. Occa- 
sional tests of the feed-water before and 
after softening treatment are useless. 


1 All rights of reproduction and translation re- 
served. Copyright, 1906, by J. B. C. Kershaw. 

3 See abstract of paper upon “The Action of Slightly 
Akaline Waters upon Iron,“ read before the Societ 
of Public Analysts, by Messrs. Cribb and Arnaud, 
Mechanical Engineer, London, January 18, 1903. 


ELECTRICAL REVIEW 


In the first place the character of the 
supply may change from week to week 
unc even from day to day. In many 


Ca(HCO,), + Ca(OH), 


localities the rainfall is the chief agent 
in causing this variation in the amount of 
suspended and dissolved impurities pres- 
ent in the natural water supply, in others 
the dictum of the city water engineer, 
who, as a rule, has more than one avail- 
able source of supply. Secondly, the 


Ca (HCO,), + 2NaOH = 


softening apparatus even when of the 
automatic type requires checking, for ow- 
ing to this variation in the composition 
of the natural supply, there is grave dan- 
ger of excessive chemicals being used at 
times in the softening operation, and 
these as already stated may be almost as 
harmful as the original impurities of the 
water. 

With pure water a boiler may run from 
1,000 to 2,000 hours without cleaning, 
and the evaporative efficiency during this 
period, owing to the absence of scale, will 
remain high. With dirty and impure 
feed-water, on the other hand, the limit of 
safe work is 500 or less hours, and the 
evaporative efficiency will fall rapidly to- 
wards the end of this comparatively. brief 
working period. It is evident, therefore, 
that in the majority of works, a water- 
softening plant will prove a wise expendi- 
ture of capital, for it will increase the 
capacity of the existing boiler plant and 
reduce the fuel consumption at one and 
the same time, with only a slight addition 
to the daily working costs. 

(2.) The Chemistry of the Softening 
Process—The chief salts that can be re- 
moved from water by the use of soften- 
ing chemicals are the carbonates and 
suiphates of lime and magnesia. Taking 
these seriatim we have the following: 
1. Calcium Carbonate. Chemical sym- 
bol CaCO,—always present in natural 
waters as bicarbonate—Ca (HCO,),. This 
salt can be removed: a. By boiling 
the water. This method yields a precipi- 
tate of calcium carbonate which may 
either form a hard scale, or a soft mud, 
according to the slowness or rapidity of 
separation. The chemical equation for 
this change is: 

; __ CaCO, + H,0 + CO.. 
a a ~ (insoluble) 

b. By adding slaked lime or lime to the 
water. This method yields double the 
amount of calcium carbonate, which ‘oc- 
curs in method a, as a flocculent pre- 
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cipitate, but it avoids the evolution of 
carbonic acid The chemical equa- 
tion is: 


gas. 


__ 2CaCO, + 2H,0. 
~ (insoluble) 


c. By adding caustic soda to the water. 
This chemical combines with the seeond 
CO, molecule of the bicarbonate, and 
precipitates the calcium carbonate as be- 
fore, while sodium carbonate remains in- 
soluble. The chemical equation is as fol- 
lows: 


CaCO, + Na,CO, + 2H,0. 


2. Magnesium carbonate. Chemical 
symbol MgCO,—always present in nat- 
ural waters as bicarbonate—Mg(HCO,).. 
This salt can be removed: 

a. By boiling. 

b. By adding slaked lime or lime water.! 

c. By adding caustic soda. 

The chemical equations are similar to 
those given for calcium carbonate, with 
the substitution of Mg for Ca in the 
molecular formule. Both calcium and 
magnesium carbonate are loose flocculent 
precipitates when first caused to separate 
from water by the use of lime water, but 
boiling renders these precipitates dense 
and crystalline. : 

3. Calcium sulphate. 
bol: CaSQ,. 

This salt can be removed from water: 

a. By heating it with sodium carbon- 


Chemical sym- 


ate. The chemical equation for this 
change is: 
CaSO, + Na,CO, = Na,SO, + CaCO, 


(insoluble) 

b. By heating with barium carbonate. 
This chemical produces two insoluble 
compounds instead of one, and the sul- 
phate is removed from the water as 
barium sulphate. The chemical equation 
18: 

CaCO, + BaSQ,. 
Cea Rae, == Gnsaluble) (insoluble) 
4. Magnesium sulphate. Chemical 
symbol MgSQ,. 

This salt can be removed from water 
by heating it with sodium carbonate, or 
with barium carbonate. The chemical 
equations are as in 3 with the substitu- 
tion of Mg for Ca in the molecular 
formule. 

It will be observed that when sodium 
carbonate is the chemical used for remov- 
ing sulphates calcium and magnesium 
carbonates are again the precipitated 
salts, but that an equivalent amount of 
sodium sulphate remains in solution. As 

1Magoesium carbonate is converted into magnesium 
hydrate by treatment with lime water. and this 


secondary change complicates the removal of hardness 
in the case of magnesium salts. 
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before, the magnesium carbonate is con- 
verted into magnesium hydrate if excess 
of lime be present in solution. 

The precipitated carbonates are floccu- 
lent when first separated, but become 
dense and crystalline on boiling. Barium 
carbonate on the other hand removes both 
the base and the acid radical of the cal- 
cium or magnesium sulphate, and for this 
reason would be generally employed, if 
cheaper and more easily applied to this 
purpose. 

5. Magnesium chloride and magne- 
sium nitrate. These two salts are occa- 
sionally present in natural waters in ap- 
preciable amounts. They can be decom- 
posed in the same manner as the sulphate; 
namely, by heating the water into sodium 
carbonate. The chemical equation for the 
changes are as follows: 
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softening chemicals are based are those 
for temporary and permanent hardness. 
It is not advisable to attempt to remove 
the temporary hardness by boiling, for 
long-continued boiling is required to re- 
move the whole of this, and such an ex- 
penditure of fuel or of waste heat would 
not prove economical. It is in fact best 
to reduce the hardness to the lowest de- 
gree possible, by the use of lime and 
sodium or barium carbonate; and all 
modern water-softening plants are op- 
erated upon this basis. It is possible to 
remove both carbonates and sulphates by 
the use of caustic soda alone, when the 
two salts are present in molecular pro- 
portions,—for tke carbonate of soda pro- 
duced by the reaction with the carbonates 
then enters into reaction with the sul- 


MgCl, + Na,CO, = MgCO, + 2NaCl 
Mg(NO,), + Na,CO, = MgCO, + 2NaNO, 


Here again an equivalent amount of 
sodium chloride or nitrate remains in solu- 
tion—and the change is from a danger- 
ous. salt to a less dangerous one; for 
magnesium sulphate, chloride and nitrate 
are all salts which may decompose and 
liberate corrosive gases, if heated to a 
high temperature as a scale upon boiler 
plate. 

Magnesium carbonate is stated by some 
authorities to be slightly soluble in water, 
and they recommend that it should be 
converted into the insoluble hydrate, by 
the addition of an excess of lime water, 
according to the equation: 


phates. The reaction in this case is ex- 
pressed by the following equation: 


Ca(IICO,), + CaSO, + 2Na0H 


| high grade chemicals for softening pur- 


Carbonates and sulphates do not, how- 
ever, occur often in water in molecular 


proportions. Caustic soda is also dearer 
than caustic lime. 
The calculations of the necessary 


amount of chemicals are made from the 
chemical equations given in Section 2 of 
this articie. These show that one mole- 
cule of calcium carbonate or of magne- 
sium carbonate requires one molecule 
of calcium hydrate or two molecules 


MgCO, + Ca(OH), = Mg(OH), + CaCO,. 


The solubility of the carbonate is very 
slight—(100 parts of cold water dissolve 
only 0.02 part of the carbonate) and 
moreover the precipitate obtained when 
precipitating a hot solution of magne- 
sium sulphate with sodium carbonate, is 
a mixture of hydrate and carbonate, and 
not carbonate alone. An excess of lime, 
however, is required to obtain the separa- 
tion of the other carbonates when magne- 
sium is present, and its use will add to 
the bulk of the precipitate which re- 
mains to be dealt with in the softening 
apparatus. Magnesium hydrate alone is 
a gelatinous precipitate likely to cause 
stoppage of the filters attached to the 
softening apparatus.’ 

(3.) The Calculation of the Amount 
of Softening Chemicals Required—The 
tests upon which the additions of the 


1 The only other case in which an excess of softening 
chemicals is required is when the water contains silica 
in solution. This is a most dangerous impurity, and 
can only be removed by use of an excess of lime and 
soda. 


of sodium hydrate to precipitate it; and 
that one molecule of calcium sulphate or 
magnesium sulphate requires likewise one 
molecule of sodium or barium carbonate 
for its decomposition. 

The molecular weights are as follows: 


Salts CaCO, 100 
present in | MgCO, 84 
water as } CaSO, 136 

impurities. (MgSO, 120 


CaO 56 or Ca(OH), 74 
Softening (on 40 or 2 Na(OH) 80 
chemicals. ) Na CO, 106 
BaCO, 197 
Since the English degrees of temporary 
and permanent hardness in water are ex- 
pressed in grains of calcium carbonate per 
gallon, and the molecular weight of this 
salt is just 100, the calculations are con- 
siderably simplified. It is only necessary 
to multiply the degrees of temporary or 
permanent hardness by 0.56 or by 1.06 
to find the grains of lime or sodium car- 
honate required for each gallon of water. 
The further calculation is equally simple, 
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1,000 
7,000 
(ihat is divided by 7) gives the pounds 
avoirdupois required to soften 1,000 gal- 
lons of water. Fig. 31 is a diagram show- 
ing the pounds of softening chemicals re- 
quired per 10,000 gallons of water, for 
the various degrees of hardness from one 
degree to twenty-five degrees. 

For the other chemicals the method of 
calculation is similar, the factor for 
caustic soda being 0.80 and for barium 
carbonate 1.97, in place of those given 
above. It must be remembered in mak- 
ing these calculations, that commercial 
chemicals are seldom pure, and that some 
allowance for impurities and losses in 
making up the solutions must be made in 
the final calculations for water softening. 
For caustic lime, an allowance of twenty 
per cent is advisable; for sodium carbon- 
ate five per cent; and for caustic soda, an 
allowance of ten per cent. 

It is, however, unnecessary to purchase 


—= 2('aCO, + Na,SO, + 2H.0. 


since the result multiplied by? 


poses, and if a chemist be in charge of the 
softening plant, a considerable saving can 
be effected in the annual expenditure 
upon chemicals by purchase of low grade 
or damaged products from the manufac- 
turers—at fifty per cent below the usual 
market prices. Thus in the manufacture 
of caustic soda an impure product known 
in the trade as “caustic bottoms” is pro- 
duced which sells at less than half the 
price of white caustic soda, and yet con- 
tains over fifty per cent of Na,O, as com- 
pared with seventy per cent in the stand- 
ard product. Should it be desired to use 
caustic soda in the softening plant instead 
of caustic lime, this impure product is 
quite good enough for the purpose. Car- 
bonate of soda is usually bought in the 
form of a “soda-ash”; and here again a 
low grade product can be bought with 
advantage. 

(4.) The Softening Apparatus—All 
the well-known and patented forms of 
water-softening apparatus are based on 
the chemical reactions given in Section 3. 
They differ from the other simply in 
the mechanical arrangement of the plant, 
and in the devices used for rendering the 
apparatus automatic in its action. The 
best illustrated description of water soft- 
ening apparatus is to be found in a paper 
read by Messrs. Stromeyer and Baron be- 
fore the Institution of Mechanical Engi- 
neers of Great Britain in December, 
1903. This paper was printed in full in 

1 One pound avoirdupois contains 7,000 grains. 
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many of the technical journals of that 
date, and readers desiring further in- 
formation upon the subject of water-soft- 
ening apparatus are referred to it. 

The use of secret compositions for put- 
ting into boilers, in order to prevent scale 


r, 


Amount of Softening Chemicals required, in Lbs. Avoirdupois 


9 10 11 12 18 14 15 16 17 18 19 
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installation, and the payment of heavy 
royalty fees, or of an excessive first cost 
for the plant, would thus be avoided. 

If no chemist be available to control the 
work of the plant, one of the automatic 
and continuous types of softening appa- 
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Fig. 31.—DraGRaM FOR WATER-SOFTENING CALCULATIONS. 


(Nore—Twenty per cent has been added to the theoretical figures for lime, and five per cent to the theoretical 


figures for carbonate of soda.) 


and grease troubles, is unwise and should 
never be practised. Apart from the ex- 
cessive prices paid for such compositions, 
the impurities of a boiler feed water ought 
to be removed before the water enters the 
boiler, and not separated inside it. The 
addition of caustic soda to the water as it 
enters the boiler is another practice which 
must be condemned except when carried 
out under expert control; for under cer- 
tain conditions this use of caustic soda 
does more harm than good, and also in- 
creases the tendency of the boiler to pro- 
duce wet steam. 

The water, therefore, must be treated 
with the softening chemicals in some ap- 
paratus outside the boiler plant. If a 
chemist be available to take charge of and 
control the operations, the writer con- 
siders the intermittent type of apparatus, 
in which the chemicals are allowed a con- 
siderable time to act in large tanks, in 
which the precipitates can settle by gravi- 
tation, to be the best. Any chemical en- 
vineer could design such a water-softening 


ratus must be selected. A discussion of the 
comparative merits of the large number 
of automatic softeners now in the market 
would, however, lead the writer beyond 
the proper scope of these articles, and 
only two general principles for guidance 
in the selection can be given. In the first 
place the softening apparatus must be 
sufficiently ample in capacity to deal with 
the whole of the boiler feed. A softening 
apparatus worked beyond its rated capac- 
ity is certain to lead to dissatisfaction. 
In the second place, the filtering or 
separating chamber of the softener must be 
large, efficient in action, and easy of ac- 
cess for cleaning. -The success of a soft- 
ening apparatus depends largely upon the 
complete separation of the precipitated 
carbonate of lime from the water. ‘To 
allow this carbonate of lime to get into 
the boilers is to throw away the advan- 
tages gained by the use of chemicals. In 
some automatic softeners the filters and 
settling chamber are not satisfactory. 
Finally, whenever possible, the water 


~. used as a guide in this selection.’ 
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should be passed into the softening ap- 
paratus warm or hot—+. e., after it has 
passed through one set of economizers. 
Nearly all chemical reactions are acceler- 
ated by heat, and when working with 
little above the calculated amount of soft- 
ening chemicals, the speed of reaction is 
of great importance to the successful op- 
eration of the plant. 

(5.) The Control of the Softening 
Process—The water sampling apparatus 
described in Article V of this series must 
be employed to check the work of the 
softening plant. The samples of water 
collected in this way ought to be tested 
daily by the engineer or chemist in charge 
of the plant. 

It is advisable to have two sets of twelve 
or twenty-four sampling vessels in use— 
one set collecting hourly samples of the 
untreated water, and the other set col- 
lecting hourly samples of the softened 
water as it flows from the softening ap- 
paratus to the boilers. A selection from 
these samples is then made each day for 
the chemical examination ; the general ap- 
pearance of the water when examined in 
a tall glass cylinder (Fig. 32) and its 
effect upon neutral litmus paper, being 
The 
presence of calcium or sodium hydrate 
in the treated water can also be detected 
by the use of turmeric paper, which will 
turn reddish brown when these chemicals 
are present. This effect will, of course, 
signify, either that an excess of lime and 


Fic. 32.—CyYLINDRICAL JAR FOR EXAMINING 
SAMPLES OF WATER. 


soda is being used in the softening plant, 
or that the water is being passed too 
rapidly through the plant, and that the 


1A weak solution of silver nitrate is also of use in this 
prelimivary examination of the water. Carbonates in 
solution produce a white pene of silver carbonate, 
hydrates produce a light brown precipitate of silver 
oxide 
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chemical reactions described in Section 2 
have not had time to be completed. The 
time element is, in fact, much more im- 
portant than many makers of automatic 
softening apparatus have realized, and it 
is this time factor which gives the non- 
continuous tank system of softening, a 
decided advantage. 

When taking samples of water from the 
tanks shown in Fig. 22 (Article V) it will 
be necessary to thoroughly mix the water 
with a wooden plunger, for a sediment of 
calcium carbonate may be found at the 
bottom of each vessel, due to unsatisfac- 
tory working of the softening plant. 
When such a sediment is found, either the 
rate of flow through the softening appara- 
tus is too rapid, or the filtering chamber 
is out of order, and an investigation must 
be made to find and remedy the fault 
without delay. Having selected certain 
samples for further examination, the tem- 
porary and permanent hardness of these 
must be determined by the methods de- 
scribed in Article VI. The difference 
between the tests of the untreated and 
treated water will show the working effic- 
iency of the softening plant, and will also 
provide the necessary data for any alter- 
ations in the amount of chemicals used. 
Once weekly, or daily if this be possible, 
an average sample of the water flowing 
from the softening plant, is tested for 
total solids and for oil. As already 
pointed out, the use of sodium carbonate 
or caustic soda has the disadvantage that 
sodium sulphate remains in solution in 
the treated water; and thus the use of 
these chemicals will not cause any reduc- 
tion in the total dissolved solids but ac- 
tually increase them. The softening of 
a water containing ten degrees of perma- 
nent hardness, will add over ten per cent 
to the amount of dissolved salts in the 
softened water. For this reason, boilers 
fed with hard waters that have been soft- 


ened by the use of sodium carbonate, re- - 


quire frequent blowing off; otherwise the 
“sodium sulphate becomes concentrated to 
a dangerous extent, and attacks the boiler 
fittings. As regards the presence of oil, 
this will not often be found in the water 
flowing from the softening apparatus; 
since the precipitation of calcium carbon- 
ate in this will carry down the particles of 
oil. Should oil be found, however, it 
will be necessary to erect a special oil 
separator for treating the water after it 
flows from the softening apparatus, a 
separator working on the electrolytic 
principle being most suitable for works 
where electric power is generated. 
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Organization of the Virginia 
State Independent Tele- 


r phone Association. 


The Virginia State Independent Tele- 
phone Association was organized at Rich- 
mond, Va., on October 11. Independent 
companies from all parts of the state were 
represented, and it is announced that the 
association will be affliated witn the In- 
ternational Independent Telephone Asso- 
ciation. The following officers were elect- 
ed for the ensuing year: president, Albert 
Parlett, Bristol; first vice-president, F. F. 
Marbury, Alexandria; second vice-presi- 
dent, W. N. McAnge, Suffolk; secretary- 
treasurer, B. L. Fisher, Rocky Mount. A 
constitution and by-laws were adopted, 
and the report of the committee on creden- 
tials showed that companies operating over 
10,000 telephones were represented, as fol- 
lows: Capital City Telephone Company, 
F. F. Marbury, Alexandria; Farmers’ Mu- 
tual Telephone Company, of Albemarle, 
T. E. Powers; Southern States Telephone 
Company, G. L. Hadyn, Norfolk; Bristol 
Telephone Company, Albert Parlett, Bris- 
tol; West Halifax Telephone Company, 
Mr. Ingram; Franklin County Telephone 
Company, B. L. Fisher, Rocky Mount; 
Chuckatuck .Telephone Company, George 
W. Watts, Suffolk; Harrisonburg Mutual 
Telephone Company, W. C. Switzer, Har- 
risonburg; Nansemond Telephone Com- 
pany, W. N. McAnge, Suffolk; Rocking- 
ham Mutual Telephone Company, W. C. 
Switzer, Harrisonburg; Floyd County 
Telephone Company, B. L. Fisher, Floyd 
Court House. | 


The Automobile Club Show. 


The annual exhibition of the Automobile 
Club of America will be held in the Grand 
Central Palace, Lexington avenue and 
Forty-third street, New York city, from 
December 1 to December 8, 1906. Over 
60,000 square feet of space has been ap- 
plied for by manufacturers and exhibitors. 
As only 55,000 square feet is available, 
some of the exhibitors will be compelled 
to modify their demands for space. 

In addition to automobiles there will be 
an attractive areonautical exhibition in 
connection with the “old show.” In this 
exhibition everything new and novel in the 
balloon and air-ship line will be on ex- 
hibition. A feature of this part of the 
show will be Frank P. Lahm’s balloon, 
United States, which won the recent in- 
ternational contest from France to the 
English coast, and the two balloons, Orient 
and Centaur, which recently engaged in 
a distance contest from Pittsfield, Mass. 
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THE LARGEST MOVABLE DAM OF 
THE BEARTRAP TYPE IN THE 
COUNTRY. 


BY W. C. WEEKS. 


The installation of a beartrap gate, or 
more properly speaking, a movable dam 
of the beartrap type, at the north chan- 
nel controlling works of the extensive pow- 
er development by the Washington Water 
Power Company at Post. Falls, Ida., on the 
Spokane river, has awakened considerable 
interest and speculation as to the manner 
of its construction and operation, as well 
as its history and development to its 
present stage of perfection. 

As far as is known to me the beartrap 
dam at Post Falls is the only one of its 
kind in the Inland Empire, and a brief 
description and history of this gate and 
its prototypes may be of interest to those 
connected wilh the various power develop- 
ment enterprises in the northwest, as well 
as to those who take a general interest in 
things out of the ordinary. 

The design and construction of means 
for controlling the flow of water in sluices, 
flumes and locks has been given very close 
and detailed study by European engineers 
for many years, and it may here be noted 
with satisfaction that the beartrap type 
of movable dam is distinctly an American 
invention, and, strange to say, was the 
direct result of the necessity of obtaining 
a supply of anthracite coal to operate a 
wire mill in 1818. 

No gate or dam heretofore constructed 
was suitable to the purpose, so Josiah 
White devoted his talents to constructing 
a movable dam which could be made to 
impound water in a pool, and then fold 
up or collapse sufficiently to allow coal 
barges to pass over it with the rush of 
water. He devised such a dam, and in 
order to demonstrate its practical workings 
had a smal] gate built in an experimental 
sluice in Mauch Chunk creek. Curious 
persons were evasively answered by the 
workmen that they were building a bear 
trap, and this form of dam has re- 
tained the name of “beartrap” ever since. 
A number of dams were built in the river, 
supplied with beartrap gates, and their 
use was so successful that they became 
of great importance in hydraulic develop- 
ment. 

The first beartrap dam consisted of two 
flat, rectangular leaves, the leaves having 
a width of a certain ratio to each other, 
and a length equal to the width of the 
sluice they were to control. The total 
rise of the dam is limited by means of a 
number of chains fastened to the under 
side of the lower leaf, which coil up on the 
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bottom of the chamber when the gate is 
down. The successful operation of the 


device depends upon an unbalanced hydro- 


static pressure on the leaves of the gate 
when the pressure of the water above the 
dam is admitted to the chamber beneath. 

With the development of navigation in 
the United States came a further study 
of beartraps. A man of prominence, Ash- 
bel Welch, came out boldly with his ap- 
proval of the type, and we hear of a board 
of United States engineers recommending 
the adoption of the beartrap for a dam at 
Beattyville, on the Kentucky river, in 
1886. 

Naturally a number of improvements 
were proposed, some of which were varia- 
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Next we come to the reversed Parker, 
a form proposed and patented by Captain 
A. O. Powell, now chief engineer of the 
Lake Washington ship canal, and Archi- 
bald Johnson in 1896, both these gentle- 
men being at that time engineers in the 
United States engineer office at St. Paul. 
Several of these have been constructed 
and are in successful operation. It is 
particularly sensitive to difference in eleva- 
tion of head and tail water, that installed 
at Lake Winnibigoshish dam to northern 
Minnesota rising with a head of but two 
inches. 

The beartrap at Post Falls is of the re- 
versed Parker type. The entire control- 
ling works at the north channel, including 
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ing passes in excess of 100 feet. The 
object of the beartrap at Post Falls is to 
provide an easily controlled opening for 
the passage of an immense volume of water 
laden with débris and drift. 

By its installation provision has been 
made to pass, without raising the river 
in the least above its natural level, all the 
water and more, that ever came in the 
highest known high water. In other words. 
the beartrap type of movable dam, in con- 
junction with the Tainter gates, has 
enabled the controlling works at the north 
channel to be so constructed that the en- 
tire development of the Washington Water 
Power Company at Post Falls has result- 
ed in increased facilities for the passage 
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BEARTRAP TYPE, MOVABLE Dam OF THE WASHINGTON WATER-POWER Company, Post Fas, IDA., ON THE SPOKANE RIVER. 


tions, others alterations, and some having 
distinct merit. The development may be 
readily traced from the original beartrap 
to the design recognized as having unusual 
merit, that of being readily proportioned to 
all heights of backwater. Passing over 
some unimportant and grotesque modifica- 
tions we come to Girard’s French patent, 
in which the lower leaf was hinged near 
the middle. This was a new idea of gen- 
uine merit, but the French engineers failed 
to appreciate it, and it remained for 
Thomas Parker, of Menominee, Wis., to 
improve upon Girard’s patent by revers- 
ing the gate, pulling the folding leaf up 
stream, and protecting the gate against 
destruction by an upstream leaf. Were it 
not for this leaf, débris would sooner or 
later jam between the upper leaves and 


wreck the gate. 


Next we note Lang’s improved gate, in 
which one of the leaves of the Parker gate 
is replaced by a tie and the upstream pro- 
tecting leaf shortened. Several dams of 
the Parker and Lang types of beartrap have 
been constructed in the middle west, all 
of which are giving satisfaction. They 
find particular favor with lumbermen in 
the improvement of streams for driving 
logs, and this fact has extended their use. 


the beartrap, was designed by the patentee 
of the reversed Parker beartrap. It was 
completed just before high water this 
spring, but because of freshly placed con- 
crete in the foundation no attempt was 
made to operate the gate until the flood 
had partly subsided. It was then found 
that the gate would not rise, owing to the 
excessive weight upon the idler or down- 
stream leaf. This leaf was accordingly 
removed, the location of this gate being 
such that the idler was not essential, and 
since that time the beartrap has worked 
in a satisfactory manner, responding per- 
fectly to the operation of the controlling 
valves, 

Though there are several larger, the 
beartrap at Post Falls is one of the large 
beartraps, and probably the largest ever 
constructed of its type. It closes an open- 
ing 110 feet wide and in common with 
the working of all dams of the beartrap 
type, is operated with ease by one person. 
This is one of the features of this class— 
the ease and simplicity of operation. The 
beartrap in the Chicago drainage canal 
spans an opening 160 feet wide; one was 
built on the Monongahela river 120 feet 
wide, and there are doubtless others clos- 


of flood waters over that afforded by the 
river in its primitive condition. 


ail 


Economy in Electrifying. 


The work of electrifying the surface 
plants of the Calumet & Hecla, says the 
New York Sun, which was begun about two 
years ago, has progressed to a point where 
results are becoming pleasingly evident. 
The new electric plant is located at Lake 
Linden, near the mills and smelters, and 
four miles from the mine, which is on the 
hill above, effecting a considerable saving 
in transportation charges on fuel, as the 
company burns about a thousand short 
tons of soft coal daily. The new power- 
house replaces a half-dozen or more 
isolated plants, all of comparatively small 
size, and will greatly reduce the cost of 
motive power in many departments of the 
mining and milling. The giant hoists and 
air-compressors of 2,000 to 8,000 horse- 
power each, for which this mine has been 
famous for many years, will use steam 88 
before, but the hundreds of small engines 
will employ electricity hereafter, and 1t 
will be possible to equip the various lathes 
and other machines with individual motors 
in accordance with the most advanced 
shop practice. 


November 3, 1906 


DATA ON INDOOR ILLUMINATION.’ 
BY J. E. WOODWELL. 


In approaching a problem on illumina- 
tion, consideration is first given to the 
quantity required. This will vary in ac- 
cordance with the uses to which the spaces 
to be illumined are to be put. It has been 
found, moreover, that the eye adjusts it- 
self over a considerable range in intensity, 
so that between certain maximum and 
minimum values the artificial lighting is 
equally effective. The final criterion of 
satisfactory illumination is, therefore, not 
a definite intensity as expressed in foot- 
candles, but a visual effect or physiological 
sensation incapable of quantitative expres- 
sion. The primary fact to which we must 
refer is the light sensation, and this is 
dependent upon the quality as well as 
the quantity of the light. Illumination 
has been defined as the light which in 
quantity and quality enables the outlines 
of objects to be discerned and colors to 
be perceived. It is evident, also, that the 
visual effect or apparent brilliancy is de- 
pendent upon the amount of light reflected 
from the object illuminated to the eye. 

In consequence of the complex relation 
between the physical laws of light and the 
resulting physiological sensation, the quan- 
titative measure of illumination is not to 
be wholly relied upon as the basis for 
calculation. Data taken from successful 
examples of indoor illumination where all 
of the conditions as to reflection values, 
etc., are known are most valuable, but, 
unfortunately, illuminometer tests made 
under such conditions that the errors to 
which such measurements are particularly 
subject are eliminated are very scarce. In 
the absence of actual data similarly deter- 
mined for almost every variety of indoor 
conditions, it is necessary to approximate 
general values for the intensity upon the 
basis of Judgment and experience. It is 
known, for example, that one foot-candle 
is an amount which is sufficient to enable 
one to read print of this size type com- 
fortably, while for newspaper print at 
least two foot-candles is desirable. 

In the postal service, for reading ad- 
dresses of mail in an endless variety of 
forms of pen, pencil and print with back- 
grounds of various color, a local illumina- 
tion of from two to four foot-candles has 
been found by extended experience to be 
required; two foot-candles is generallv 
sufficient for desk illumination, though 
for work involving much detail, three and 
even four foot-candles has not been found 


1 Abstract of a paper presented before the Illuminat- 
ing Engineering Society, October 12 
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excessive. For corridors, public spaces, as- 
sembly rooms, the figures range from 0.5 
to 1.5 foot-candles, while in stores where 
dark goods are displayed or a brilliant 
effect is desired, five to ten foot-candles 


is not uncommon. The latter amount is 


also required for tracing, drafting, engrav- 
ing and other similar work. These in- 
tensities relate to the working plane, and 
in addition, consideration must be given 
to the walls and ceiling and whatever ob- 
jects in the space are to be illuminated, 
and the figures determined upon for this 
purpose will depend principally upon the 
color and reflection values of such sur- 
faces. 

Having determined the intensity of il- 
lumination and its general distribution in 
a given space, it is necessary to choose the 
illuminant and its accessories for diffus- 
ing and directing the light, and to decide 
upon the number and position of units in 
order to secure the predetermined result. 

In order to determine what may be ac- 
complished with a given light source it is 
necessary to know its distribution curve, 
including that of any requisite accessory. 
Curves of practically all illuminants and 
many accessories have been widely pub- 
lished recently, and are available to the 
engineer. 

The distribution is generally shown on 
a polar diagram. Such curves are of great 
value to the illuminating engineer, but un- 
less the underlying principles are kept well 
in mind, deductions from a comparison 
of such curves for lamps and reflectors of 
different types are apt to be misleading 
to the layman. To show this properly, 
recourse must be had to the Rosseau di- 
agram, which is essential to a proper com- 
parison of the performance of various re- 
flectors. 

The paper describes the usual method 
of determining the illumination given by 
a certain source and shows what allowance 
may be made for reflection. In practical 
work, the illumination received by a sur- 
face or object is frequently very materiallv 
increased by diffused reflection from walls 
and ceiling, the amount being dependent 
upon the distance of the light source from 
the reflecting surface and the coefficient 
of reflection. For interiors having dark 
walls or with large dimensions, the in- 
crease in illumination due to reflection is 
small, while under favorable conditions, 
such as small interiors with white plaster 
or painted walls and ceilings, or with 
white marble or similar interior finish, 
the direct illumination may be increased 
two or even three times. The theoretical 
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constant is computed by the formula 


K = where C is given a value 


1 
1—C 
representing the actual coefficient of re- 
flection of the walls or surfaces as the 
result of experiment or experience. For 
public buildings with relatively large in- 
teriors and light-tinted walls and ceilings, 


values of will be found to he gen- 


1 
1—C 
erally between 1.25 and 1.50. 

In planning a system of illumination 
for a new building in which the color 
scheme for decoration has not been deter- 
mined, very small allowance can safely be 
made for reflection, particularly in the 
capacity of wiring circuits. Moreover, a 
certain margin is required in all calcula- 
tions of illumination on a theoretical basis 
to allow for the inevitable loss in practice 
occasioned by the detcrioration in candle- 
power of the light source. If, on the other 
hand, the economy is a sufficient object, 
and the finish of the walls and ceiling of 
a room of moderate dimensions is planned 
with reference to securing the full advan- 
tage of reflection, the resultant illumina- 
tion may by this means be more than 
doubled. 

_In applying the foregoing’ principles 
and factors in a given case it is necessary 
to fix the location of the light sources. 
In elaborately finished interiors the posi- 
tion is determined with reference to sym- 
metry and architectural requirements. In 
such cases the efficiency of the system is 
not the prime consideration and is subor- 
dinated to the esthetic features. In cer- 
tain offices and workrooms, on the other 
hand, where no architectural limitations 
are imposed, the problem may be solved 
with sole reference to securing the maxi- 
mum illuminating result for the energy 
supplied. The subject may be best pre- 
sented by reference to examples from 
actual practice in the lighting of public 
buildings. 

In the planning of the new Young Men’s 
Christian Association building, Washing- 
ton, D. C., the illuminating requirements 
were first carefully studied and the posi- 
tion of fixture outlets and general type 
of fixtures and light sources, including 
accessories, determined. The wiring sys- 
tem was then planned to furnish the elec- 
tric current in the right place, in the 
proper amount, and subject to the desired 
switch control. The third floor of the 
building is devoted principally to educa- 
tional work and includes a number of 
classrooms, of which the room shown in 
Fig. 1 is typical. As the room was designed 
for classroom and lecture purposes, it 
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was necessary to furnish adequate illumi- 
nation for reading and writing in all 
parts of the room on a plane about thirty 
inches from the floor. Between two and 
three foot-candles illumination was de- 
cided upon as necessary, and on account 
of the blackboards located on one side of 
the room and the uncertainty of the color 
value of the remainder of the wall, it was 
decided not to make any allowance for 
reflection. A number of light sources were 
chosen in order to prevent shadows and 
to secure a fairly uniform illumination 
over the entire working area. 

The natural selection of outlets for such 


a room, according to conventional meth- — 


ods, would be the two central outlets on 
the major axis of the room. This method, 
however, would not result in securing a 
uniform illumination on the working 
plane, and in order to bring up the results 
to the proper amount at the most distant 
points in the room, an excess illumination 
would be furnished under the light source. 
A large number of light sources would 
result in exceeding the minimum illumina- 
tion at fewer points, and would therefore 
he more economical, since by this means 
the aggregate candle-power could be re- 
duced. The inverse square law also ap- 
plies here, as with a larger number of 
light sources the average distance of the 
source to the point illuminated is less. 
The arrangement of outlets shown in Fig. 
1 was finally selected as the result of pre- 
liminary calculation. The actual location 
of the outlets as shown on the plans are 
slightly shifted from the theoretical re- 
quirements to make the arrangement sym- 
metrical in the room; also in considera- 
tion of a possible future division of the 
room by a partition in the centre. 

The light source which was selected as 
giving a satisfactory distribution was the 
Meridian lamp with frosted globe and 
prismatic reflector. By trial calculation 
the No. 2 unit was chosen, and its height 
from the ceiling made the minimum con- 
sistent with the required illumination on 
the working plane. The height of the 
lamp from the floor was thus made nine 
feet nine inches, a height which also places 
the hght source practically out of the or- 
dinary line of vision. The results of cal- 
culations based upon the sum of the par- 
tial illuminations from the ten Merid- 
ian lamps are shown by the illumina- 
tion curves in Fig. 1, taken on a di- 
agonal and one transverse section. In 
the interests of temporary economy in 
lighting service, the No. 1 Meridian unit. 
giving approximately one-half the illumi- 
nation furnished by the No, 2 unit, has 
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been installed. The practical result is an 
illumination which is satisfactory in dis- 
tribution but insufficient in quantity. The 
present result is sufficiently indicative, 
however, that the illumination furnished 
by the No. 2 unit, upon which the cal- 
culations were based, would be entirely 
sufficient. 

Ceiling clusters of Meridian units are 
used in the assembly room of this build- 
ing. In the drafting and typewriting 
rooms the illumination is secured by cord 
drops adjustable for height and fitted with 
a ten-inch green porcelain cone shade with 
white-glazed interior surface. Both draft- 
ing and typewriting require a high in- 
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New York Post-office, occupied by the In- 
ternational Money Order Division. This 
room is shown in plan, Fig. 2. When the 
‘illumination of this room was planned, a 
system of local lighting by incandescent 
lamps was considered, involving 135 six- 
teen-candle-power lamps on cord drops, 
and nine eight-light clusters to provide a 
general illumination, thus aggregating in 
all 207 sixteen-candle-power lamps which, 
on the basis of fifty watts for each lamp, 
would require 10.35 kilowatts energy. It 
was recognized that the system would be 
awkward to install, inefficient in opera- 
tion and unsightly in appearance. An al- 
ternative method would have been to in- 
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tensity of illumination and entire freedom 
from objectionable shadows, and this re- 
sult can generally be most economically 
and satisfactorilv secured by local lights 


stall a smaller number of lighting units of 
high candle-power. Such units, if of high 
intrinsic brilliancy, would have to be 
placed near the ceiling to avoid the glare 


l Cubic 
Ceiling 
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1.98 38.2 
| 


3,808 | 11,805 |  .53 | 


12 Mean horizontal candle-power rating. 


rather than by the use of fewer lighting 
units of high candle-power. 

An entirely different solution of such 
a problem is presented in the illumina- 
tion of the room on the fifth floor of the 


in the field of vision, and should prefer- 
ably, even in this location, have diffusing 
globes to reduce the intensity of light en- 
tering the eve by direct reflection from 
the white paper in front of each clerk. 
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The clerical work performed in the room 
apparently requires a high intensity of 
illumination, probably not far from three 
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No. 2,673 and sixteen-candle-power lamps, 
giving a _ well-diffused downward light 
through the ground-glass skylight; twen- 


+... oe -é 
¢ 
$ 
i? 
i¢ 
£% a + 


LONGITUDINAL Ew Unmet 


r OE 22 an enn OG E naD A SED. APETA. 
X E E er it F* os 
[i 

pid ‘ rd Y 78 

Epea IOA amw amope O bam e a 00G Oe am OG amo — i ae PO Gi mtn O 

| CLANS MRN Rora’ 
7 (28° FO CENTER OF TUBES 
$ FLOOR AREA 2410 IQ rr: 


a aoe 


~ Coors Ayr Law 
a Jesawriwerarse DTATION 


Fia. 2.—INTERNATIONAL MONEY-ORDER Division Room, FirtH FLOOR, 


New YORK 


Post-OFFICE. 


to five foot-candles of illumination normal 
to the desk plane. The Cooper Hewitt 
lamp was installed experimentally, as the 
color value does not affect the usefulness 
of the lamp for this work. The installa- 
tion has been in service about ten months 
and has given entire satisfaction to the 
employés who use it. It has the advan- 
tage of an efficiency of 0.60 to 0.75 watt 
per candle when installed without the 
reflector, combined with a low intrinsic 
brilliancy. A test of the illumination thus 
secured has shown that it is nearly six 
foot-candles, which is probably in excess 
of the requirements. 

Four typical examples of the lighting 
of public rooms, presenting as many radi- 
cally different solutions of the problem 
of illumination, are exhibited by the fol- 
lowing cases: 

I. Courtroom, United States Court- 
house and Post-office, Chicago, Ill., Fig. 3. 

II. Courtroom, United States Court- 
house and Post-office, Indianapolis, Ind., 
Fig. 4. 

ITT. Courtroom, Onondaga 
Court-house, Syracuse, N. Y. 

IV. Newspaper reading-room, Library 
of Congress, Washington, D. C., Fig. 5 

In order to present briefly the important 
characteristics of the lighting installation 
in a comparative way, the accompanying 
table has been prepared, showing such 
data as may prove of interest. 

Case IT is a room equipped with twelve 
four-light and four three-light fixtures 
over the skylight with pagoda reflectors 


County 


ty-two sixteen-candle-power frosted lamps 
are located on two main transverse ceil- 
ing beams and fitted with pagoda re- 
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bare lamps are installed in the cove about 
midway between the floor and the ceiling. 
These lamps are used without reflectors 
and produce illumination of the wall space 
above far from uniform. The exposed 
lights below the skylight beams and the 
cove lights are not necessary in the illumi- 
nation of the room and are rarely used. 
The remaining illumination is secured by 
eight brackets, each with four eight-candle- 
power frosted lamps and one thirty-two- 
candle-power lamp in opalescent flame-tip 
shade, and four double brackets with twice 
the lamp equipment mentioned. The re- 
sultant illumination from the lamps above 
the skylight, studded lamps on ceiling 
beams and from the brackets is apparently 
both adequate and satisfactory. The re- 
flection value is high, the finish being in 
white marble and plaster. The lighting 
equipment is typical of that in four simi- 
lar courtrooms on the same floor. 

Case II presents a much simpler treat- 
ment. The principal illumination is here 
secured from sixteen brackets of special 
design, supporting four six-inch and one 
ten-inch ground-glass ball globes, the 
former with sixteen ànd the latter 
with thirty-two-candle-power lamps. The 

brackets are eleven feet 
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above the floor, but on ac- 
count of the size of the room 
are within the line of vision. 
For this reason it was nec- 
essary to use diffusing globes 
by means of which the in- 
trinsic brilliancy is reduced 
to about one-seventh of one 
candle-power per square 
inch. The sixty-six frost- 
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Fie. 3.—Licntina DIAGRAM, NORTH AND SOUTH COURTROOMS, 


UNITED STATER 


CoukT-tlOusE AND Post-OFFIcE, CHICAGO, ILL. 


flector shades No. 2,631; thirty-six eight- 
candle-power frosted lamps are located on 
ceiling beams under skylight, without re- 
flectors; seventy-one eight-candle-power 


ed lamps of sixteen candle-power lo- 
cated under the skylight are used for 
decorative effect, and aid materially in 
bringing out the details of the mural dec- 
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oration. The resultant effect is believed 
to be satisfactory and agreeable to the eye. 

Case III. This courtroom is illuminated 
by pendant fixtures and brackets, all 
equipped with ground-glass ball globes cut 
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mend it. In practice, however, it is open 
to several objections. The length of the 
room is such that a very large number of 
lamps is brought within the field of vision 
at one time, and though the brilliancy of 
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Fie. 4.—East Courtroom, U. S. BUILDING, INDIANAPOLIS. 


for decorative effect. The lowest point of 
the pendant is about twelve feet above the 
floor, but the intrinsic brilliancy of all 
light is here reduced to about one-ninth 
of one candle-power per square inch. The 
fixtures have not been placed in service 
yet, so that no statement of results can 
be made at this time. 

Case IV. This room presents a some- 
what different problem from that of the 
illumination of the courtrooms, and one 
much more difficult. To read newspaper 
print at the angle of a newspaper rack 
requires an illumination normal to the 
paper of about two foot-candles, consider- 
ably more than is secured by the present 
equipment according to a rough calcula- 
tion, ignoring the effect of distant light. 
The room is 215 feet long by thirty-five 
feet wide, and has a lighting equipment 
of 238 sixteen-candle-power oval-filament 
lamps distributed about two feet apart on 
the ceiling beams, as shown in the illus- 
- tration. The height of the lamps from the 
floor is seventeen feet. Each lamp is 
equipped with a pagoda reflector shade 
No. 2,621. 

Independent of the apparent deficiency 
in candle-power for the requirements of 
the room as borne out by experience and 
checked by calculation, this method of il- 
lumination appears to have much to com- 


each unit is small, the effect in the aggre- 
gate is to reduce the sensibility of the eye. 
This effect could apparently be entirely 


eliminated by the use of a prismatic re- - 


flector of conical form with an opaque 
cardboard cover to cut off the side light. 
The position of the lamps, however, is 
not favorable with reference to the natural 


Fia. 5 —PosiTion oF LAMPs, NEWSPAPER 
Room; LIBRARY OF CONGRESS. 


location of the newspaper racks opposite 
piers, as shown in Fig. 5. The light rays 
from lamps on beam A strike the paper 
at a very oblique angle, while the reader 
casts an objectionable shadow produced by 
the lamps at B. One solution of such a 
problem would be to provide four fixtures 
in each of the fifteen ceiling panels, con- 
sisting of a thirteen or fourteen-inch 


Vol. 49—No. 18 


ground-glass ball globe with single lamp 
of 75 or 100 candle-power mounted in a 
suitable holder close to the ceiling. By 
placing a prismatic reflector above the 
lamp inside the ball globe the required 
distribution of illumination is secured 
with good diffusion and low intrinsic bril- 
liancy. The intensity of the light regu- 
larly reflected is also advantageously re- 
duced. 

Too much emphasis can not be placed 
upon the necessity of reducing the intrin- 
sic brilliancy of an incandescent electric 
lamp, and the advantages of using diffus- 
ing globes of the type described is usually 
more than sufficient to offset the losses due 
to absorption. Moreover, the use of a 
large, well-ventilated outer globe of 
ground glass presenting ample radiating 
surface does not seriously reduce the life 
of the lamp, as has been shown to result 
from frosting the lamp globe itself. 
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Electrical Manufacture 
of Steel. 


Consul Urbain J. Ledoux reports from 
Prague that Austrian papers are discuss- 
ing the introduction of the Kjellin proc- 
ess in the manufacture of steel by the 
Poldihütte, at Kladno, Bohemia, in con- 
cert with the Oberschlesische Eisenindus- 
trie-Gesellschaft, which process, says the 
Prague Tagblatt, may bring about a com- 
plete revolution in the Austrian steel in- 
dustry. Continuing, the Prague Tagblatt 
says: 

That such steps may be leading to vast- 
ly important results may easily be real- 
ized when it is considered that the Kjellin 
process yields an excellent steel, said to be 
fully equal to the best crucible steel, while 
the cost of production is considerably 
lower than with the mode of production 
so far in use. The Kjellin product, how- 
ever, apart from its lower cost, is further 
praised for its ductility, density, homo- 
geneousness, softness, the possibility of 
obtaining high degrees of carboniferous 
quality, and, finally, for its excellent mag- 
netic properties. If these surmises—as 
appears highly probable —should be 
proved by facts, all undertakings which 
have at their disposition the primary 
requisite for the adaptation of the electric 
process, viz., cheap electric power by means 
of sufficiently strong water power, will 
secure a great advantage over other works. 
Chief Engineer V. Engelhardt, in his 
work on the Kjellin process, states that it 
can compete with the Siemens-Martin 
method, where the kilowatt hour can be 
put down at about a half cent. 
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Electrification of the West J ersey & Seashore Railroad—I. 


New System Put in Operation on an Important Branch of the Pennsylvania Railroad—Description of 


HE Pennsylvania Railroad has 
equipped for electric operation its 
West Jersey & Seashore branch, in- 
volving the electrification of a main line 
double track steam road from terminal to 
terminal of a greater length than any 
electrified steam road in the country. 
This undertaking also involved the con- 
struction of a power-house of original de- 
sign and built in record time. The site 


Power-House and Substations. 


addition to the erection of a power-house, 
this work has called for the building of 
eight substations, one of which is in the 
power-house, the electrical equipment of 
approximately 150 miles of single track, 
the building of seventy-one miles of dupli- 
cate high tension transmission line, and 
the construction and electrical equipment 
of sixty-eight cars. In addition, a great 
deal of other work always incident to ex- 


of stub end tracks with suitable sheltered 
platforms between them, and three- 
quarters of a mile of new elevated double 
track trestle, with stone piers and steel 
superstructure at street intersections, has 
been built to connect this terminal with 
the existing lines, at grade, at a point 
near Haddon avenue. 

From a point about two miles from At- 
lantic City, a new right of way has been 


ELECTRIFICATION OF THE WEST JERSEY & SEASHORE RAILROAD. 
AR INSPECTION BARN, ATLANTIC City, N. J. 


for it was chosen on January 17, 1906; 
the first pile was driven two days later, 
and on July 1, the first train to take cur- 
rent from the power-house was run on the 
newly electrified tracks. On September 
18, the line was placed in operation. 
The line of the electrified system ex- 
tends from Camden, New Jersey, via 
Newfield, to Atlantic City, a distance of 
sixty-five miles, and from Newfield to 
Millville, a distance of ten miles. In 


tensive undertakings of this nature was 
done, including the laying of new rails, 
installation of signals, telegraph and tele- 
phone system, building of bridges and 
fencing and improving the stations. 

The extent of the new system is shown 
on the accompanying map. Beginning 
at the Camden end of the line, an entire- 
ly new terminal hag been constructed 
which adjoins the present ferry terminal. 
The work at this point includes a number 


1—PowrEr-Housk, WESTVILLE, N. J. 2—SusstTaTion, GLASSBORO, N. J. 
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secured, and after crossing the Thorough- 
fare on a new drawbridge the tracks cross 
the Philadelphia & Reading on an ele- 
vated structure and enter the new At- 
lantic City terminal on a descending 
grade. This terminal, like that at Cam- 
den, consists of a number of stub end 
tracks with concrete platforms between 
them, with steel umbrella shelters. It is 
located on the south of the present steam 
road terminal, From Camden to At- 
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lantic City the road has been electrified 
with a third rail, with the exception of a 
stretch of track 4.4 miles in length be- 
tween Haddon avenue and South Glou- 
cester, the track passing through the city 
streets at grade between these points be- 
ing equipped with the overhead trolley. 

In addition to this through route, the 
line from Newfield to Millville—ten miles 
has been electrified. On this portion of 
the road the overhead trolley has been in- 
stalled. New terminal facilities have 
been provided here, including 100 feet of 
umbrella shelter sheds. 

The line from Camden to Atlantic City 
is a double track road throughout, and is 
a three track road between Camden and 
Woodbury. From the Camden terminal 
to Newfield the road is laid with 100- 
pound rails, and from Newfield to At- 
lantic City it is laid with eighty-five-pound 
rails. The line from Newfield to Mill- 
ville is a single track road and is laid 
with 100-pound rails. 

It will be noticed on the map that the 
Pennsylvania Railroad Company has two 
roads connecting Camden with Atlantic 
City, and it is the longer of these routes 
that has been electrified. This has been 
done because there is a large coal traffic 
on the longer route that can be handled 
more economically and expeditiously by 
electric traction than is possible with 
steam haulage. 

The importance of the undertaking is 
further emphasized by the density of the 
traffic on the electrified section of the 
road. The power-house and substation 
equipment and the line are laid out with 
a view of supplying sufficient power for 
the operation of all the cars now pro- 
vided, operating in an express service to 
Atlantic City, and for a local service of 
two-car trains between Camden and Mill- 
ville on half-hour intervals, and single 
cars between Camden and Woodbury on 
ten-minute intervals. The express serv- 
ice provided for is three-car trains run- 
ning on a headway of fifteen minutes in 
each direction at a speed on straight level 
track of sixty miles per hour. The initial 
schedule that has been put into service 
includes three-car express trains between 
Camden and Atlantic City on one hour 
intervals, the running time being ninety 
minutes, and a local service of two, three 
and four-car trains run on a minimum in- 
terval of fifteen minutes during the rush 
hours between Camden and Glassboro, 
every fourth train going on to Millville. 
The motor, baggage and mail cars are at- 
tached to the passenger trains as condi- 
tions require, Each car in the electric 
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service is a motor car, no trailers being 
used. an 
The contract for the entire electrifica- 
tion work was given to the General Elec- 
trie Company, Schenectady, N. Y., and 
through them certain portions were sub- 
let. The electrical equipment throughout 
is of standard General Electric design. 
The general scheme of electrification 
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THE POWER-HOUSE. 

The power-house is situated at Big 
Timber Creek, just to the north of West- 
ville, N. J., at a point 5.6 miles from the 
Camden terminal, where there is an 
abundance of water for boiler feed and 
condensing purposes. The power-house, 
boiler house and stacks are built on ap- 
proximately 650 concrete piles. The 
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MAP OF THE WEST JERSEY & SEASHORE RAILROAD SYSTEM. 


consists of generating alternating-current 
power at a potential of 6.600 volts at 
the power-house, where it is stepped up to 
33,000 volts. At the latter pressure it is 
transmitted over the high-tension trans- 
mission lines to the substations, where it is 
reduced to a potential of 430 volts by 
means of step-down transformers, and 
then led to the rotaries and converted to 
direct current at 650 volts, at which 
pressure it is fed to the third rail for 
operating the cars. 


foundations, which were started on March 
15, are of reenforced concrete and are 
superimposed upon the piles in such a 
manner that the latter project about one 
foot into the mass of concrete. 

The boiler foundations were completed 
by March 25, and those for the steam tur- 
bines by June 5. The erection of the steel 
work for the main building was begun 0? 
April 18. On March 5 the foundations 
for the stacks were started and these were 
completed by the twenty-fifth of the same 
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month. The steel work for the stacks 
was started on April 11, and the first 
stack was erected, lined and ready for use 
by June 29. 

On July 1, five and one-half months 
from the date upon which the first pile 
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Curtis turbo-generators ; “two seventy- 
five-kilowatt 125-volt Curtis turbo-ex- 
citers; nine 700-kilowatt, twenty-five 


cvele, air blast transformers, and three 
blowers, capacity of each, 20,000 cubic 
feet per minute. 
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ELECTRIFICATION OF THE WEsT JERSEY & SEASHORE RAILROAD—TRANSVERSE NECTION 
or Power-House, WESTVILLE, N. J 


was driven, two boilers were under steam 
at working pressure, a turbine and all 
the necessary auxiliaries were running, the 
substation in the power-house was in 


The switchboard consists of: three 
three-phase generator panels, two exciter 
panels, three blower motor panels, one 
synchronizing equipment, three 33,000- 
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ELECTRIFICATION OF THE WEST JERSEY & SEASHORE RAILROAD—PLAN OF PowER-HOUSE, 
WESTVILLE, N 


operation, and the first car to take current 
from the power-house was run on the line. 

The main portion of the electrical 
equipment of the power-house is given in 
the following list: Three 2,000-kilowatt, 
6,600-volt, twenty-five-cycle, three-phase 


volt transformer panels, two sets of light- 
ning arresters and switches, six static 
potential indicators, and two 33,000-volt 
outgoing line panels. 

It will be seen from the above that the 
present normal capacity of the generating 
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station is 6,000 kilowatts. However, there 
is sufficient room provided in the layout 
of the building for an additional 2,009- 
kilowatt turbo-generator set together with 
the necessary auxiliaries. The foundation 
for the extra turbine is already built. In 
addition to this provision for extra power, 
one of the end walls of the station is of 
a temporary nature in order that increas- 
ing demands for power may be met with 
a minimum of expenditure in the future. 

The most important items among the 
auxiliaries are as follows: Two exciter 
sets, consisting of horizontal Curtis steam 
turbines coupled to seventy-five-kilowatt, 
four-pole, direct-current generators run- 
ning at 2,400 revolutions per minute, and 
delivering 600 amperes each at 125 volts 
pressure. The turbines of these sets work 
non-condensing, as the exhaust is used 
for heating the feed water. 

Three barometric condensers, built by 
Williamson Brothers, in connection with 
Cramp & Company, of Philadelphia, who 
are also the subcontractors for the cir- 
culating and air pumps. These con- 
densers are capable of maintaining a 
vacuum of twenty-eight inches and are de- 
signed to condense 60,000 pounds of 
steam per hour with circulating water at 
a temperature of seventy degrees Fahren- 
beit. The approximate ratio of condens- 
ing water to steam condensed is seventy- 
five to one. 

Three dry air pumps built by the I. P. 
Morris Company, of sufficient capacity to 


fulfill the guarantees given with the con- 


densers. 

Three centrifugal circulating pumps 
built by the I. P. Morris Company, and 
driven by Reeves engines. The piping for 
these engines is so arranged that the ex- 
haust may be discharged to either the feed- 
water heater or to the third stage of the 
turbines, the latter arrangement only be- 
ing used when the exhaust from the other 
auxiliaries exceeds that required for 
the feed-water heater. 

Two Cochrane feed-water heaters. Each 
heater has a capacity for heating 135,000 
pounds of water per hour from seventy 
degrees Fahrenheit to 212 degrees Fah- 
renheit. 

Two Worthington boiler-feed pumps, 
two Worthington make-up pumps, two 
Worthington step-bearing pumps, three 
Worthington — step-bearing water-return 
pumps. 

One accumulator for the step bearings 
with a capacity of 100 gallons of water 
at 800 pounds pressure per square inch. 
This accumulator was supplied by R. D. 
Wood & Company, of Philadelphia, Pa. 

The area of the power-house is 17,069 
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square feet, and the cubic contents 
amounts to 829,113 cubic feet, thus giv- 
ing 2.13 square feet and 103.6 cubic feet 
per kilowatt as the unit output of the 
station, based on 8,000 kilowatts as the 
ultimate capacity of the present struc- 
ture. 

The layout of the steam piping in the 
power-house is of a neat design and allows 
ample operating space around all the ma- 
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saturated steam. The Stirling Boiler 
Company, of Barberton, Ohio, were sub- 
contractors for both the boilers and boiler 
settings. 

The coal and ash handling machinery 
is very complete. The coal is dumped 
from the railway cars into a receiving 
hopper over which the siding rails are 
laid. This hopper has a slanting bottom 
to feed the coal by gravity through a 
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From these bunkers it is fed to coal cars 
on the tracks on the boiler-room floor. 
The ashes are taken from the boiler house 
in cars and dumped into the receiving 
hopper, from where they are raised in a 
similar manner to the coal, but the de- 
flector is thrown in the reverse direction 
from that used when handling coal. The 
ashes are conveyed from the ash chute 
to an ash storage bin placed above the 
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chinery. W. K. Mitchell & Company, of 
Philadelphia, were the subcontractors for 
this work together with the steam valves, 
ete., and Keasby & Mattison furnished the 
pipe covering. 

The boiler house with 
boilers ar- 
ranged in pairs forming six batteries. 
Each boiler is rated at 358 horse-power 
and is furnished with a superheater capa- 
ble of delivering steam at 175 pounds 
pressure and at a temperature of 125 de- 
grees Fahrenheit in excess of that of the 


is furnished 


twelve Stirling water-tube 


valve which is only opened when the skip 
is in the correct position for loading. The 
loaded skip is raised by means of the 
hoisting engine till it reaches the level 
of a deflector, when it is automatic- 
ally tipped into a crushing hopper, the 
smaller coal passing through a screen and 
the larger coal being broken in the crusher 
in transit. From this hopper the coal is 
fed into a gravity return car by means of 
the valve at the bottom, when it is con- 
veyed by the automatic railway over the 
coal bunkers into which it is tipped. 


siding, from whence they are conveyed by 
means of a chute to cars on the railway 
track, 

SUBSTATIONS. 

The high-tension three-phase current is 
reduced in pressure and converted to direct 
current at 650 volts in eight substations 
distributed along the line as follows: 

One is located in the power-house at 
Westville; three terminal substations are 
situated respectively at South Camden, 
Clayville and Atlantic City, and four in- 
termediate stations, one at Glassboro, one 
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at Mizpah, one at Newfield, and one at 
Reega. 

The equipments in the several different 
substations vary according to the require- 
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are located in each case with a view to 

the further extension of the substation. 
The disconnecting switches and light- 

ning arresters in each substation are lo- 
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ELECTRIFICATION OF THE WEST JERSEY & SEASHORE RAILROAD—BOILER Room, 
| WESTFIELD, N. J 


ments of the portion of the road they sup- 
ply. The South Camden, Westville, 
Glassboro, Newfield, and Reega stations 


cated in a separate room. The high-ten- 
sion circuits are of bare copper wires sup- 
. ported on insulators on a pipe framework, 


have each two 750-kilowatt rotaries in- . 


stalled and provision is made for an ad- 
ditional one. The Clayville and Mizpah 
stations have each two 500-kilowatt ro- 
taries installed with provision for an ad- 
ditional unit of 750 kilowatts and the 
Atlantic City station has two 750-kilowatt 
rotaries now in place with provision for 
two 1,000 units in addition. 

The rotary converters are all of stand- 
ard design, and are capable of running 
at fifty per cent overload for two hours 
with a temperature rise not exceeding 
fifty-five degrees. The transformers are 
all supplied with taps giving one-third 
and two-thirds of the working voltage to 
enable the converters to be started from 
the alternating-current side. This method 
of starting needs no synchronizing and 
should the direct-current polarity of the 


machine chance to come in the wrong di- | 


rection it is readily changed by means of 
the field reversing switch provided for this 
purpose. By this method, any of the 
rotary converters can be started, run up 
to full speed, and be delivering power to 
the line within a minute. 

Three air-cooled transformers of stand- 
ard design are provided for operation in 
conjunction with each rotary, and these 
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for the continuous operation of the road 
under all traffic and weather conditions. 

The substation buildings are of red 
brick, trimmed with Indiana limestone 
facings, and the floors are of concrete. 
Each substation is furnished with a hand- 
operated crane, capable of handling any 
of the machinery installed. 

It is a matter of interest that the sub- 
station buildings, including the founda- 
tions, were built in sixty working days, 
and that the installation of machinery 
was accomplished in thirty working days. 
The subcontractor for the substation 
buildings was Lynch Brothers, of Phila- 
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Inspection sheds have been built at the 
three terminals. The largest one is on 
the dock at Camden, just back of the new 
passenger terminal. This is a three- 
track shed 221 feet long by fifty-six feet 
wide, accommodating nine cars with room 
for office, storeroom and small machine 
shop at the end opposite to the entrance. 
All tracks have pits provided with steam 
heating, electric lights and compressed air 
outlets for cleaning. The third rail is 
not carried into the shed, overhead trolley 
being used instead. ‘The centre track has 
an overhead hand-opcrated crane, with a 
runway extending into the machine shop. 
The building is of wood frame construc- 
tion covered with corrugated galvanized 


iron, with four-ply slag roof and is sup- 
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and each pole of the oil switches is en- 
closed in a separate brick compartment. 
In the arrangement of the machinery 
every precaution has been taken to provide 


plied with large windows and skylights. 
Kinnear steel rolling doors are used at the 
main entrance. 

At Atlantic City the shed is of the same 
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general arrangement, but smaller. It is 
a two-track shed eighty feet by forty-two 
feet, with doors at both ends, and so lo- 
cated that a train can be run through on 
either track and the cars inspected one at 
a time as they stand over the pits in the 
shed. This building is of wood frame 
covered on the outside with expanded 
metal plastered with cement. 

The shed at Millville has one track and 
is of sufficient length for one car with 
space to work around a truck when run 
out at one end. The construction 1s 
generally similar to the shed at Atlantic 


City. 
In all of the sheds the track rail 18 
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Convention of the American 
Street and Interurban Rail- 
way Ciaim Agents’ Asso- 
ciation. 

The third annual meeting of the Ameri- 
can Association of Street and Interurban 
Railway Claim Agents was called to order 
Monday, October 15, at ? P.M., by Presi- 
dent S. L. Rhoades, Philadelphia. 

B. B. Davis, claim agent, Columbus 
Railway and Light Company, welcomed 
the association. 

John I. Beggs, vice-president of the par- 
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carried on a stringer which makes the top 
of the rail twelve inches above the floor 
level. All tracks in the sheds are provided 
with continuous pits three feet five inches 
deep from top of rail. This arrangement 
is laid out with special reference to the 
arrangement of control and brake appa- 
ratus on the underside of the car, and is 
very convenient for inspection. 
(To de concluded.) 


<e 
The 1907 Question Box of the 
' National Electric Light 
Association. 

Paul Liipke, editor of the question box 
of the National Electric Light Associa- 
tion for 1907, has hit upon & unique 
scheme for keeping before the members 
of the association the utility of the ques- 
tion box. A manilla folder has been is- 
cued. containing space for any questions 
which may from time to time occur to the 
These are to be jotted down 


busy man. 


and, in time, returned to the editor of the 


question box. 


paper by 


ent association, was introduced and ad- 
dressed the meeting briefly. 

The Hon. W. Caryl Ely, president of 
the parent association, spoke upon the 
work of reorganization and congratulated 
the claim agents upon the results which 
had been achieved. 

The repoit of the executive committee 


was read and approved. 


The secretary’s report showed receipts 
of $800 and expenses of $766.76. The as- 
cociation now has 201 members. 

he Tuesday morning session was called 
to order by the president at 10 o'clock. 
The first business was the reading of the 
A. J. Farrell, claim agent, In- 
ternational Railway Company, Buffalo, 
N. Y., entitled, “Which Is the Better Pol- 
icy, Quick or Delayed Settlement?” This 
paper was discussed at length, and the 
paper entitled “The Policy of the Claim 
Department Toward the Public,” was pre- 
sented by W. F. Weh, claim agent, Cleve- 
land Electric Railway Company. 

At the afternoon session the question 
box was taken up and after this was dis- 
posed of a paper was read by C. Willis 
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Hare, of the United Gas Improvement 
Company, Philadelphia, entitied, “The 
Claim Agent’s Work of the Future.” This 
was followed by a paper by William De- 
Milt Hooper, entitled, “The Relation of 
Statistical Bureaus to the Claim Agent’s 
Work.” 

On Wednesday afternoon the association 
met at 1 o'clock. H. C. Bradley, adjuster 
of the Chicago Union Traction Company, 
presented his paper, entitled “Methods of 
Management of the Claim Department.” 

Resolutions of regret at the death of Mr. 
Feeney were passed. 

The following officers were then elected : 

President—S. L. Rhoades, Philadelphia 
Rapid Transit Company. 

First viee-president—Henry C. Brad- 
ley, Chicago Union Traction Company. 

Second vice-president—Andrew J. Far- 
rell, International Railway Company, 
Buffalo. 

Third vice-president—W. F. Web, 
Cleveland Electric Railway Company. 

Secretary and treasurer—B. B. Davis, 
Columbus Railway and Light Company. 

The convention was then adjourned. 
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Convention of the American 
Street and Interurban Rail- 
way Accountants’ Associa- 
tion. 

The tenth regular meeting of the Amer- 
ican Street and Interurban Raiiway Ac- 
countants’ Association was called to order 


by President W. B. Brockway at 10.20 
o'clock Tuesday morning, October 16. P. 
V. Burington, auditor of the Columbus 
Railway and Light Company, extended the 
hospitality of Columbus to the convention 
in a brief address of welcome. 

The Hon. W. Caryl Ely, president of 
the parent organization, addressed the con- 
vention at some length, dwelling particu- 
larly upon the subject of depreciation and 
endorsing the action of the executive com- 
mittee in placing this subject upon the 
programme. | 

The annual address was then delivered 
by President Brockway. 

Upon motion, H. C. Mackay, one of the 
ex-presidents of the association, was elect- 
ed an honorary member in recognition 0 
his long and faithful services in the 10- 
terest of the association. l 

The report of the executive committee 
was then read. 

The report of the secretary and treas- 
urer showed the membership to be, 263 at 
the present time, a8 compared with 152 
last year. The receipts for the current 
year amounted to $1,522.13, and the bal- 
ance on hand at the present time 18 
$485.80. 

Committees were appointed and the 
meeting then adjourned. l 

At the afternoon session, which was 
called to order by President Brockway at 
2.20 o'clock, H. ‘M. Edwards, auditor © 
the New York Edison Company, 4” 
chairman of the committee on « Electric 
Light Accounting” of the National Elec- 
trie Light Association, was introduc 
stated that he came to the convention TeP” 
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resenting that association in search of in- 
formation. 

C. L. Judson, of the New York State 
Board of Railroad Commissioners, ad- 
dressed the convention briefly. | 

P. S. Young, controller of the Public 
Service Corporation of New Jersey, read 
his paper entitled “The Accounting of 
Capital Espenditures.” 

H. H. Adams, president of the Engi- 
neering Agsociation, addressed the conven- 
tion brictly, and acknowledged the valua- 
ble assistance rendered by President 
Brockway in bringing about the co-opera- 
tion of the engineering branch in the re- 
organization of the different associations. 

The question box was then taken up 
and the nineteen questions therein con- 
tained discussed. 

At the Wednesday afternoon session the 
paper entitled “The Use of Curves and 
statistics’. was presented by A. Stuart 
Pratt, general auditor and treasurer of the 
Stone & Webster Company, of Boston. 

The report of the Committee of Stand- 
ard Classification of Accounts was read by 
W. F. Ham, chairman. 

The report of the committee appointed 
to attend the convention of the National 
Association of Railroad Commissioners, 
held at Washington, D. C., April 2-5, 
1906, was also read. 

The following officers were then elected : 

President—C. L. S. Tingley, Philadel- 
phia. 

First vice-p:esident—J. H. Neal, Bos- 
ton. 

Second vice-president—E. F. Bryant, 
Bridgeport, Conn. 

Third vice-president—C. L. Wight, Des 
Moines. 

Secretary and treasurer—E] mer M. 
White, Birmingham, Ala. 

Executive committee—W. B. Brockway, 
Yonkers, N. Y.; H. T. Bunn, Knoxville, 
Tenn. ; A. Stuart Pratt, Boston ; H. S. 
Swift, Toledo. 

The convention was then adjourned. 


< 
The September Earnings of 
` the Manila Electric Rail- 
road and Lighting Corpora- 
tion. 

The earnings of the Manila Electric 
Railroad and Lighting Corporation for 
September are reported from Manila by 
J. G. White & Company, operating man- 
agers, as follows: Railway department— 
gross earnings, $37,500 ; net earnings, $14,- 
100. . Lighting department—gross earn- 
ings, $34,000 ; net earnings, $19,500. Total 
gross earnings, $71,500; total net earn- 
ings, $33,600. 

The gradual increase in the ratio of net 
to gross earnings in the lighting depart- 
ment is a favorable feature. In six months 
this has been raised from fifty-one per 
cent to fifty-seven per cent through im- 
proved administration and the elimination 
of the old plant of La Electricista, the 
former lighting company. 


$10,000 per mile. 


ELECTRICAL REVIEW 


Electric Developments in 
North Carolina. 


The biggest deal in hydroelectricity 
ever consummated in the South, and one 
of the largest in the entire country, has 
recently been closed at Charlotte, N. C., 
with the agreement of the Southern Power 
Company to supply the well-known Can- 
non Mills, of Concord, with 5,000 electrical 
horse-power. Of this amount, 4,500 horse- 
power will be furnished the early part of 
next year and the remainder as demanded 
by the officials of the mills. In addition 
to this, the Odell mills of the same town 
have contracted with the Southern Power 
Company for 1,800 electrical horse-power 
which in itself is a magnificent contract. 
By the first of January, 1907, the power 
company expects to sell to lesser manufac- 
turing enterprises an additional 1,000 
horse-power, making a total approximating 
8,000 electrical horse-power. 

The amount of capital which will change 
hands under this contract aggregates a 
considerable sum. The outlay will figure 
between $125,000 and $150,000, the cost 


of the power furnished the Cannon Mills. 


alone figuring within the range of $75,000 
and $100,000. 

The Southern Power Company is a cor- 
poration chartered under the laws of the 
State of New Jersey, with a capital stock 
of $7,500,000, authorized. The company 


- owns 110 miles of water-rights along the 


Catawbariver, fifteen miles from Charlotte, 
and holds under its control practically 
every power site on the water-course. There 
are eight of these in Piedmont Carolina. 

The developments now in progress at 
Great Falls are well under way. When 
completed the powcr gencrated at that 
point will be transmitted to the station 
at Rock Hill and from there to Charlotte, 
Gastonia and other important manufactur- 
ing centres where the company has placed 
electrical power. The new contracts will 
call for the extension of the present trans- 
mission line to Charlotte to Concord, a 
distance of about eighteen miles. The cost 
of the new transmission line will reach 
Concord is one of the 
most thriving of the several towns in this 
section. It is situated on the main line 
of the Southern and has a population of 
about 12,000. There are eight cotton mills 
in and around the city. J. W. Cannon is 
owner and operator of the following mills, 
which are among the largest in the Pied- 
mont section of the South: the Cabarrus 
Cotton Mills, capital, $150,000; the Can- 
non Manufacturing Company, capital, 
$200,000; Franklin Cotton Mill, Gibson 
Manufacturing Company, capital, $375,- 
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000; Patterson Manufacturing Company, 
capital, $165,000. 

The 5,000 electrical horse-power will be 
used In operating 3,511 looms and 118,436 
spindles. At an early date the transmis- 
sion lines will be extended to Statesville. 
where the company has recently closed a 
contract with the board of aldermen of 
that town to furnish 2,000 electrical horse- 
power. The company is spreading its lines 
in all directions from this point, and at 
an early date it is assured that practically 
every town of any size in the Piedmont 
section will be furnished with their power. 
It means a forging to the front of the 
varied industries of this great commercial 
centre. J. S. M. 

Charlotte, N. C., October 30. 

The Vaudeville Performance 
During Street Railway 
Week at Columbus, Ohio. 

The vaudeville performance given at the 
Southern Theatre to the delegates to the 
American Street and Interurban Railway 
Manufacturers’ Association and their 
guests was a decided success, a brilliant 
programme being presented. 

The Third Rail Glee Club, composed of 
nearly fifty gentlemen of Columbus, was 
the opening number and was received with 
great applause. 

The glee club was followed by Al Hav- 
ens, of the Ohio Brass Company, in feats 
of legerdemain. 

He was followed by R. M. Campbell, of 
the same company, who was styled on the 
programme as “The King of Black Face, 
with Apologies to Lew Dockstader.” The 
audience demanded numerous encores. 

Burton Holmes’s monologue, “Behind 
a Curtain,” was rendered by Mrs. Amory, 
of New York. 

John Thomas was eminently pleasing 
in baritone solos, particularly that entitled 
“My Dear Old Pipe.” 

Thomas H. Bibber, of the American 
Circular Loom Company, was in fine fettle 
and kept the audience in a roar with stories 
hitting the various officers and members 
of the association. Mr. Bibber also ren- 
dered a number of up-to-date parodies, 
which were well received. 

A comedietta entitled “A Game of 
Cards,” was delightfully acted by E. J. 
Wendell, D. W. Dennett and Francis M. 
Verdi. | 

The hit of the evening was probably 
made by Clarence E. Billings, of the 
Colonial Stee] Company, in a sketch en- 
titled “An Inter-Reuben Trip from Port- 
land, Me., to Columbus, Ohio.” , 


The performance closed with selections 
by the Columbus Serenaders. 
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American Institute of Elec- 
trical Engineers. 


The two hundred and tenth meeting of 
the American Institute of Electrical En- 
gincers was held at the Edison Audito- 
rium, New York city, Friday, October 26, 
with President Samuel Sheldon in the 
chair. 

Secretary Pope announced that at a 
mceting of the board of directors held 
Friday afternoon, forty-one associates had 
been elected and the following associates 
had been transferred to the grade of mem- 
ber: Armin Henry Pikler, Ampere, N. J.; 
Otto Martin Rau, Milwaukee, Wis.; 
Warren Ray Thompson, Manchester, Eng- 
land; Arthur Bowers Stitzer, Philadel- 
phia, Pa.; Arthur Thomas Cooper, Bom- 
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bay, India; Thomas Hesketh, Folkstone, 
England; Allen Harwood Babcock, Oak- 
land, Cal.; Herbert C. Work, Schenectady, 
N. Y.; Harry Guthrie Spain, British 
Guiana, South America; Theodore Hana- 
mann Schoepf, London, England; Sebas- 
tian Ziana De Ferranti, London, Eng- 
land; John Francis Cleverton Snell, Sun- 
derland, England; Alois John Joseph 
Pfeiffer, Calcutta, India; Harry Lepper 
Kirker, Pittsburg, Pa.; Robert- Hammond, 
London, England; Arthur William Beres- 
ford, Milwaukee, Wis. 

The secretary also reported that at the 
meeting of the board of directors the rep- 
resentatives of the Institute on the joint 
building committee of the Engineering 
Building reported that they had promises 
that the building would be practically 
ready for occupancy on December 1, and 
it would be in use by December 15, to be 
occupied by the officers and staff of the 
three societies. However, no meetings will 
be held there, and no opening of an official 
character, until April next, as it is the in- 
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tention to make the opening rather an 
important event in the engineering history 
of the country. 

The paper for the evening, entitled 
“The Audion; a New Receiver for Wire- 
less Telegraphy,” was read by Dr. Lee De 
Forest. 

While making experiments in wireless 
telegraphy at night, during 1900, it was 
found that the Welsbach mantle was sen- 
sitive to the sound of the induction coil 
spark. This led to a search for a similar 
effect due to Hertzian waves and it was 
found that they would cause a variation 
in the current passing through a luminous 
flame, which could be detected by means 
of a telephone receiver. This effect was 
studied carefully. The best results are 
given by a Bunsen flame rendered lumi- 
nous by potassium or sodium vapor. The 
sensitiveness of the detector, which has 
been called the “audion,” is of the same 
order as that of the electrolytic detector. 
The same effect may be observed in the 
electric arc. The action is undoubtedly 
connected with the ionization of the gases 
and inasmuch as the gases ionize more 
readily at lower heats and are in their 
most mobile, delicate, and sensitive condi- 
tions in vacuum, it seemed certain, after 
experiments with the flame, that the at- 
tenuated and ionized gases around an in- 
candescent filament would undergo very 
considerable changes when subjected to 
Hertzian oscillations. Fig. 1 shows an ar- 
rangement of apparatus for studying the 
effect. If the battery A brings the plati- 
num wire F to incandescence and a leak- 
age current will be set up between the wire 
F and the plate W, which may be detect- 
ed by the galvanometer. The current 
passes mainly to that portion of the fila- 
ment near its negative terminal. The 
current increases rapidly with the heating 
current through the filament, which in- 
creases the velocity of the negative ions, 
as does also an applied electromotive force 
between plate and filament. 

In the form of “audion” illustrated in 
Fig. 2 two platinum wings are placed 
parallel to the plane of the bowed fila- 
ment and about two millimetres on either 
side of it. ‘These wings are soon coated 
with an iridescent deposit from the metal 
filament, especially at the portions op- 
posite to the negative half of the fila- 
ment. They become quite hot at this short 
distance, but not sufficiently hot to take 
part in the ionization of the gas. 

When connected in the oscillation cir- 
cuit as shown, properly attuned to the re- 
ceiving electromagnetic impulse from the 
antenna, the “audion,” under proper ad- 
justment of heating current and battery 
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B potential, is extremely sensitive, giving 
response in the receiving telephone sev- 
eral times as loud as any other form of 
wireless receiver when subjected to the 
same impulses. It is, however, less sensi- 
tive to atmospheric or static disturbances, 
which are strongly damped or a-periodic. 
Its operation seems to be dependent upon 
the sum total of the energy received from 
the complete wave-train rather than upon 
the maximum first impulse of the train. 
In other words, while instantaneous as far 
as our senses or instruments can perceive, 
its action is sufficiently sluggish to be 
determined by the additive effect of the 
entire received electroradiant energy 
through a short time-interval. 

The “audion,” to a greater extent than 
any other responder, is self-tuned. By 
regulating the heating current, the poten- 
tial between wing and filament, or the dis- 
tance between these, the “audion” can be 


Fig. 2.—DIAGRAMMATIC REPRESENTATION OF 
« AUDION.” 


made to a great extent selective per se to 
certain received impulses. And the de- 
termining factor here is not merely the 
frequency of the electrical oscillation; the 
spark frequency, or factors determining 
the total amount of energy received dur- 
ing a very brief unit of time, determine 
to an extent the amount of its response. 
Thus with twelve volts across it, it may 
give a loud response to a transmitter A; 
and with ten volts bring in another trans- 
mitter B to the almost complete exclusion 
of A, although A and B are of equal 
power and of approximately the same 
wave-length, but differing considerably in 
spark frequency. Similar discrimination 
can be produced by adjustments of the 
heat of the filament, which also governs 
the amount of flux through the gas. 

It is not necessary to connect the anode 
to a terminal of the oscillating circuit. 
One terminal may be attached to a metal 
sheath or ring surrounding the glass ves- 
sel, thus forming a condenser with the 
filament or the conducting gas within the 
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tube. In this condenser arrangement the 
sound heard in the telephone changes its 
quality to an extraordinary degree, being 
of a dull muffled nature rather than sharp 
and staccato. Signals of this quality are 
sometimes much more readily dis- 
tinguished from the static disturbances 
which so frequently render wireless signals 
difficult to read. The operator has thus 
a ready means of changing the quality of 
the received signals to suit the conditions. 
This latter type of “audion” is the one 
found most serviceable in practice. 

The “audion” may even be placed in 
the space between two plates of an air con- 
denser in the oscillating circuit. A flat- 
walled type of tube is preferred for this 
arrangement. Again the electrical oscil- 
lation may be led through a coil of wire 
wound round the outside of the tube, and 
not through the “audion” at all, or 
through a flat coil brought up close to 
the tube, with its axis perpendicular to 
the filament. In this arrangement it is 
chiefly the electromagnetic component of 
the passing oscillation which affects the 
motion of the ions within the vessel. The 
ions are readily influenced by a magnetic 
field. 

Dr. De Forest has arrived as yet at no 
completely satisfactory theory as to the 
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Fic. 3.—DIAGRAM SHOWING THE BEHAVIOR OF 
THE Two-ELECTRODE ‘‘ AUDION.”’ 


exact means by which the high-frequency 
oscillations affect so markedly the behavior 
of an ionized gas. Fleming points out 
that when the cold plate of the Elster- 
Geitel tube is connected to the positive 
end of the filament, and the two put in 
a high-frequency oscillation circuit, only 
the positive half of the oscillation can pass 
from the plate to the filament across the 
gas. He uses this principle to rectify the 
Hertzian oscillations, and applies the uni- 
directional currents of the oscillations 
themselves to operate a sensitive galvano- 
meter, or direct-current instrument, for 
quantitative measurements over very 
short distances. When an independent 
external source of electromotive force is 
applied, in the manner described, the ac- 
tion becomes quite different. It then oper- 
ates as a relay to the Hertzian energy in- 
stead of merely rectifying this energy so 
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that it can be used directly to give the 
sense signal. 

The “audion” therefore is tremendously 
more sensitive and available in practical 
wireless. A sensitive direct-current in- 
strument in the B circuit shows a steady 
deflection varying not a whit, by increase 
or decrease, during the reception of strong 
wireless signals. An electrolytic receiver 
or “polariphone” under similar conditions 
would cause a great deviation in the de- 
flection of a milliammeter, although the 
signals in the telephone with the elec- 
trolytic are not so loud as with the “au- 
dion.” 

When the anode consists of two parallel 
plates instead of a cylinder there will be 
a maximum of positive electric density 
along their vertical edges. The more in- 
tense parts of the electric field will in- 
volve the larger number of ions, and on 
the anode these will generally be located 
at the vertical edges of the parallel plates, 
provided these are not too far from the 
filament. 

With this type of anode a sea and 
sudden inflection point in the current-flux 
diagram, as the heating current is grad- 
ually increased or decreased, is noticed. 
The flux goes on increasing, then sud- 
denly drops back to a lesser value; at the 
same time a click is heard in the tele- 
phone in the B circuit. ‘Then as the 
heating current is still further increased 
the B flux is again increased. These 
same cusp points in the curve are ob- 
tained if the A circuit be kept constant 
and the B voltage be increased instead. 

Similarly a click is heard when the flux 
current is being reduced from a higher 
value, only the location of the cusp on 
the curve of decreasing current is not co- 
incident with but lags behind that ob- 
served when B is being increased. This 
second cusp point shows a sudden increase 
in the flux current, when the critical point 
is reached, to a value previously passed 
through. The sharpness of these cusp 
points can be smoothed out or quite ob- 
literated by putting impedance in the B 
circuit in series with the telephone. 

The diagram (Fig. 3) shows the rela- 
tive magnitude of these sudden altera- 
tions in the flux current obtained with 
a certain sample “audion,” and Fig. 4 the 
decided hysteresis effect, showing how the 
actual B current lags behind the increas- 
ing or decreasing electric field which pro- 
duces it. 

These hysteresis curves are always ob- 
tained even though the anode is in the 
form of a cylinder or flattened cylinder 
without the vertical edges; but the reac- 
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tive cusp points in the curves are never 
obtained save with the plane anodes. 

In framing any theory of the action 
of electric oscillations in the “audion” a 
variety of complex, contradictory phe- 
nomena is met with, exceedingly puzzling 
to explain. An example is the fact that 
a continuous-current instrument in either 
the A or the B circuit shows absolutely 
no change of deflection, either of increase 
or decrease, when B is large and the 
“audion” in its most sensitive condition. 
If only the positive halves of the oscil- 
lations pass from anode to filament these 
should increase the reading of a milliam- 
meter in the B circuit during the passage 
of a long series of wave-trains of suffi- 
cient intensity. Or else the negative 
halves of these oscillations might be ex- 
pected to diminish to a greater degree the 
positive charge on the anode, and result 
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Fig. 4.—DIAGRAM SHOWING THR HYSTERESIS 
OR CURRENT LAG IN THE *‘AUDION.” 


in a diminution of the B circuit. Or if 
both of these acted equally and oppositely 
no signal would be obtained at all, for the 
telephone diaphragm is utterly incapable 
of following such rapid increase and de- 
crease in the B current, even if its im- 
pedance would allow these pulsations to 
pass through the circuit. Neither would 
the ear detect such vibrations. 

If on the other hand the integrated 
effect of a complete Hertzian wave-train 
were either to increase or decrease the B 
flux, a long succession of such effects, all 
of which must be of the same sign, ought 
to cause a change in the needle’s de- 
flection, as when a long Morse dash is 
sent out from the transmitting station. 
We have no reason to suppose that one 
wave-train, the result of one spark, would 
produce a momentary decrease in the B 
flux, indicated by a click in the telephone, 
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and that the next succeeding wave-train 
from the next spark would cause an op- 
posite increase in the B flux, and another 
similar click in the telephone. Such ac- 
tion would of course explain why a loud 
sound in the telephone might not be ac- 
companied by any change in the sluggish 
ammeter reading, similar to the case of 
the magnetic detector. 

The following explanation of the phe- 
nomena which seems to account for man" 
of the peculiarities of this paradox has 
been suggested. It should be remembered 
that if the negative half of the electric 
oscillation can not pass through the gas 
from cold anode to the filament, the 
“audion” electrodes during that half- 
period will act merely as the two arma- 
tures of a condenser. Even when close 
together, their mutual capacity, when the 
gas is cold, is exceedingly small, and only 
a very small positive charge can be held 
bound on the filament; or if there are 
sufficient free positive ions in the hot gap 
the complimentary positive charge will be 
held just on the outside of the “variation 
layer’ at the anode. 

The falls of potential across the varia- 
tion layers at anode and cathode are pro- 
portional to the squares of the velocities 
of the positive and negative ions; and 
the ionic velocities are proportional to the 
electric forces acting upon them. Sup- 
posing then that during the positive half 
of the electric oscillations the velocity of 
the positive ions is increased at the anode 
layer, and during the other half period 
the velocity of the negative ions is in- 
creased, due to the changes in the electric 
force acting upon them. Then, regard- 
less of the sign of the change of the 
velocities, the potential drop across the 
variation layers (which varies with the 
square of these changes) will be increased 
during the entire passage of the oscilla- 
tion train. 

The layer will act during this interval 
like a condenser, the potential drop across 
which is momentarily increased, which 
momentary increase will disappear with 
the passage of the wave-train. It will be 
as if the plates of a charged air condenser 
were suddenly further separated and then 
brought suddenly back to their normal 
positions; or as if the specific inductive 
capacity of the dielectric were decreased 
and then increased. This operation being 
repeated for every spark at the transmit- 
ter, a listener in the telephone in the B 
circuit will hear a sound whose pitch is 
exactly that of the spark, while a milliam- 
meter in that circuit will show no varia- 
tion in its deflection. 

As the fall of potential across the varia- 
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tion layers is proportional to the square 
of the current passing, and to that of the 
impelling electric force it is readily un- 
derstood how, by regulating the heating 
current and the B voltage, an optimum 
value of the electrode drop may be ob- 
tained for which the effect from any given 
received impulses will be a maximum. 
Also how by varying the distance between 
the electrodes the sensitiveness of response 
may be regulated. 

Thomson shows that at low gas pressures 
and high ionic velocities the ions, when 
placed in a strong magnetic field, will 
travel along the lines of strong magnetic 
force; but when the product of velocity 
and ficld is small the ion moves parallel 
to the electric force. In the “audion,” if 
the lines of a strong magnetic field pass 
through the gas parallel to the plane of 
the anodes, a marked reduction in the flux 
is obtained, sometimes amounting to 
twenty per cent. When the magnetic lines 
pass perpendicular to the plane of the 
wings the negative ions which are travel- 
ing in the direction of the magnetic force, 
from filament to wing, will be accelerated, 
but those originally traveling out from 
the filament in the opposite direction will 
be bent around or deflected from their di- 
rect paths; so the resultant will be a de- 
crease of the total current flux. When 
the field is intense, a marked frying or 
hissing sound in the telephone is heard, 
especially with the two-wing anode, and 
when the magnetic force is parallel to their 
plane and thus affecting mostly the ions 
which are streaming towards their vertical 
edges. 

A very convenient form of “audion” 
for investigating the relations which the 
distance, area, etc., of the electrodes bear 
to its response is had by using a pool 
of mercury for the anode. This is con- 
veniently held in one or more pockets 
blown in the walls of the glass vessel, and 
the filament so placed as to pass closer 
to some than to others. 

A large number of experiments have 
been carried out with a view to reducing 
the filament heat necessary to give the 
enclosed type of the “audion” the extreme 
sensitiveness which now characterizes it. 
This is now attained at normal brilliancy 
of the filament, or a little below; never 
at excessive heats. Thus the life of an 
“audion” should be that of an incandescent 
lamp of the same class of filament and 
voltage. 

Filaments have been coated with alkali 
metals or salts, or vapors of these intro- 
duced into the tubes. Experiments along 
these lines and with various dissociable 
gases are being pushed with gratifying 
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promise of our soon being able to achieve 
the present marked sensitiveness even at 
red heats; or of still further multiplying 
the sensitiveness. 

Radioactive compounds, applied for ex- 
ample between juxtaposed meta] disks 
and heated, give little encouragement. At 
the low voltages used no increase of con- 
ductivity by their means has been ob- 
served. Spontaneous ionization; that is, 
the ionization independent of the electric 
field as for example that produced by the 
X-rays, does not increase the current flux. 
Only the ions produced by the electric 
field itself close to the cathode, and by the 
heat of the cathode, is effective. 

It is required that the “audion” be made 
with scrupulous care; a trace of impurity 
in the gas may produce surprisingly large 
effects in the potential drop across the 
variation layers. The presence of a mere 
trace of moisture may cause great differ- 
ence in the behavior of a tube. 

Dr. M. I. Pupin, in opening the discus- 
sion, said the number of detectors of wire- 
less waves seems to be increasing indefi- 
nitely. He objected to the plan of in- 
venting a new name for each device and 
criticized the term “audion” as philologi- 
cally incorrect. It is a Latin word with 
a Greek ending. Acouion might have 
been better, but more difficult to pro- 
nounce. Although the device forms a new 
wave detector, the physics of the thing 
is old. Hittorf, over fifty years ago, dis- 
covered that in a vacuum tube very high 
electric tensions would produce no per- 
ceptible discharge, but that the heating of 
the cathode facilitated the passage of elec- 
tricity to such an extent that a small 
electromotive force, a few volts, would 
produce perceptible current. Dr. De 
Forest devotes some attention in the first 
part of his paper to a detector of the 
new type in which the gases are at ordi- 
nary pressures, but abandons this form 
because it is variable, and turns to the 
vacuum tube, as the same phenomenon 
should exist there and one would expect 
a very much greater steadiness and re- 
liability, which is one of the highest de- 
siderata in any technical work, particu- 
larly in wireless telegraph. 

A complete physical explanation of the 
phenomena is difficult. (The current 
through the gas is steady as far as a 
milliammeter can tell. It is not steady 
as far as the telephone can tell. There- 
fore it can not be that the waves are recti- 
fied. The only other thing we can guess, 
as possibly happening, is that the oscilla- 
tion passes through the whole circuit, but 
on account of some effect upon the gaseous 
part of the circuit, the resistance, or the 
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diminution or increase of some of the 
other reactions, the original current is 
strengthened very much at certain inter- 
vals during one-half of the waves, and 
weakened during the other half, or 
strengthened on each side of the wave. 
That, as Dr. De Forest points out, is also 
impossible to believe, because the oscilla- 
tions being so rapid, could not very well 
pass through the winding of the tele- 
phone in the first place, and in the second 
place could not be expected to produce 
a very large magnetic effect upon the 
diaphragm. Dr. Pupin cautioned against 
placing too much reliance upon the tele- 
phone. He has used it for years for de- 
tecting faint sounds, faint differences of 
potential, and faint currents, and found 
it one of the most tricky instruments one 
can use. 

Percy H. Thomas said apparently the 
new device is another illustration of the 
new theory in electrical science—an ap- 
paratus depending on corpuscles or ions. 
`As Dr. Pupin has said, the way to make 
use of corpuscles, if you want to use 
them, is to get them into a vacuum where 
you can control them. But these corpus- 
cles or electrons do not exist in a free 
state ordinarily, any more than sodium 
or chlorine, or other materials do. If 
you want to use them you must produce 
them, and there are many ways of produc- 
ing them. In the “audion” we have such 
a means. In the first place we have a 
vacuum, which allows a more or less free 
movement, and we have a means of con- 
trolling and directing the ions, that is the 
additional battery electromotive force. 
And then we have, further, the waves 
which come in on the transmission cir- 
cuit, which, in some way or other, which 
is not understood, so affect the action of 
the corpuscles as to make a sound in the 
telephone. 

Sewall Cabot asked whether the state- 
ment that the device is self-tuning referred 
to the ability to alter the electrostatic 
capacity of the “audion,” which would 
itself be in a tuning circuit, and thereby 
altering the tuning of the circuit, or does 
it simply refer to the tuning of the spark 
frequency, that is, by changing the bat- 
tery potential, having the “audion” more 
- or less responsive to relatively slow fre- 
quencies. 

Dr. De Forest replied that both effects 
are present, but as the capacity is small, 
it has less effect. 

E. P. Thompson thought the action of 
the “audion” might be due to electrostatic 
effects and described an electrostatic tele- 
phone receiver. Or the device may be 
nothing more than the old Hertzian re- 
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ceiver, consisting of two terminals forming 
a spark gap. 

Frank J. Vreeland pointed out the sim- 
ilarity of action in the electrolytic de- 
tector, the “audion?” and Fleming’s 
vacuum valve, and said that as a tele- 
phone is certainly sensitive to a current 
of a millionth of an ampere, might it not 
be possible that there was a unidirectional 
polarized current sufficient to affect the 
telephone and not sufficient to affect the 
instrument used. 

Dr. De Forest said it might have had 
that effect, but at the same time signals 
were obtained which could be described 
as tremendously loud in the telephone, but 
caused no change of deflection of the am- 
meter, and there was no reason to suppose 
that as these signals got weaker in the 
telephone they would become unidirec- 
tional, or if so there was no reason to 
suppose they should when they are weak 
give an effect entirely lacking when they 
are strong. He was inclined to believe 
the effect was due to alternating currents. 
As to the name “audion,” when one uses 
a term 100 times a day, it is necessary 
to have something brief. Replying to 
a question asked by J. B. Taylor, the 
sound heard in the telephone repre- 
sents the spark frequency. The currents 
causing the sound are undoubtedly alter- 
nating, rather than polarized. The in- 
tensity of the signals is at times so great 
that there is no doubt of their being 
caused by an electromagnetic current flow- 
ing through the telephone, and not elec- 
trostatic effects, although the latter un- 
doubtedly exist, and under certain con- 
ditions may predominate. 

The meeting was then adjourned. 


The Irish International 
Exhibition. 

The Irish International Exhibition will 
be held at Dublin, Ireland, from May to 
October, 1907. This will be the biggest 
undertaking of its kind ever organized 
by Irishmen, and it is expected that it 
will completely dwarf any of the exhibi- 
tions previously held. Subscriptions to the 
guarantee fund new exceed $900,000. Work 
on the exhibit buildings is going forward 
rapidly, and it is announced that they will 
be finished some months before the date 
set for opening, May 1, 1907. 

The exhibits will be classified in nine- 
teen sections, and in the transportation 
and machinery section a number of prom- 
inent companies will be represented. Among 
these are the Great Southwestern Railway 
Company, the Dublin, Wicklow & Wexford 
Railway Company, the Great Western 
Railway Company, Messrs. Harland & 
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Wolff, the White Star Line, Royal Pacific 
Steam Packet Company, the Cunard 
Steamship Company, Babcock & Wilcox 
Company, Combe & Barbour, and the 
British Westinghouse Company. 

The secretary of the exhibition is James 
Shanks, Ballsbridge, Dublin, Ireland. 
An Important Movement for 

the Introduction of New 
Electric Lighting and 
Transit Systems in New 
York City. 

Considerable interest has been aroused 
by the reorganization of the Long Acre 
Electric Light and Power Company, which 
recently obtained from Justice Dowling, 
of the Supreme Court, a peremptory man- 
damus directed to the Electrical Subway 
Company compelling the admission of its 
electric light wires to the conduits owned 
by the subway company. The Long Acre 
Electric Light and Power Company, it is 
understood, is preparing to begin work 
under its franchise to furnish electric light 
to the full extent of its capacity. The en- 
tire holdings of this company were re- 
cently purchased by John C. Sheehan and 
associates, and they also purchased from 
Joseph H. Hoadley the rights and equip- 
ment of the Manhattan Transit Com- 
pany. In addition to the development of 
power-houses for the lighting system of the 
city it is the intention of the company to 
institute a line of auto buses, which, it is 
expected, will go a long way toward solving 
the problem of city traffic. 

The power-stations of the Long Acre 
Electric Light and Power Company will 
very likely be equipped with oil-engine- 
driven units. This will afford an excep- 
tional opportunity for the utilization of 
the American Diesel oil engines, the build- 


ers of these machines being closely con- 
nected with the interests controlling the 
Long Acre Electric Light and Power Com- 
pany. It is understood that the new com- 
pany is planning to sell current for light 
and power at rates considerably lower than 
those now charged in the city, and with 
the use of the internal-combustion motor 
as a prime mover it is expected that an 
almost ideal power-station system can be 
secured. 

At a meeting of the directors of the 
Long Acre Electric Light and Power Com- 
pany on Monday, October 22, Edgar Van 
Etten, William J. Clark and William H.. 
Lamprecht were elected members of the 
board. Mr. Clark is general manager of 
the Foreign Department of the General 
Electric Company, Mr. Van Etten is sec- 
ond vice-president of the New York Cen- 
tral & Hudson River Railroad, in charge 
of the Boston & Albany division, and Mr. 
Lamprecht is a member of the banking 
house of Lamprecht Brothers, Cleveland, 
Ohio. 
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ELECTRIC RAILWAYS IN SPARSELY 
SETTLED COMMUNITIES.’ 


BY E. P. ROBERTS. 


The special report of the United States 
Census Office relative to Street and Elec- 
tric Railways, 1902, undoubtedly contains 
much information of value, but the data 
therein presented has frequently been 
misused. Average results for the United 
States or for individual states have been 
considered as applicable to a proposed 
road; whereas, in the writer’s opinion, 
each proposition must be considered by 
itself, and only such statistics applied as 
are obtained from roads which are prop- 
erly comparative, and as no two roads are 
identical, allowance must be made for the 
difference between the proposed road and 
such road or roads as are compared there- 
with. Even the fact that the proposed 
road has the same terminal city as the 
roads with which it is to be compared, and 
has the same population per mile of road, 
does not make the two propositions 
strictly comparative. 

The writer has always felt very strongly 
that each case must be considered by itself, 
but in view of several inquiries recently re- 
ceived, asking how we figure probable earn- 
ings of interurban railways, and whether it 
is not possible to obtain an empirical formu- 
la which would have some value, we pre- 
pared several tables and attempted to ob- 
tain a curve which might have some value. 
Curiously enough, the first eight or ten 
roads tabulated gave such results as 
checked, with not an excessive variation, 
with the empirical formula suggested by 
one of our engineers; but even then there 
was such variation as would be sufficient 
to make the difference between profit and 
loss. This formula is based on allowing 
a certain annual income per capita from 
the population in the principal city, a 
greater amount in the towns, and a still 
greater amount in the country; but apply- 
ing some additional data, we found that 
for many roads the suggested formula had 
no value at all. . The population taken as 
being along the route is not based on that 
within a certain distance of the road, but 
is based on local conditions. To ascer- 
tain same necessitates more time and skill 
than when the latter method is followed, 
but it is the one which I consider proper. 

We always consider the entire popula- 
tion directly on the route, and when one 
city greatly preponderates exclusive of such 
principal city, but noting the population of 
such city, and when there is no such 
"1 Abstracted from a paper read at the convention of 


the American Street and Interurban Railway Associa 
tion, Columbus, October 18 
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greatly preponderating city we consider 
all the population. For sections a greater 
or less distance from the route we use a 
percentage based on local conditions, and 
take into account the character of the 
population, the reasons for travel, the com- 
parative facilities, including accessibility, 
ete. For example: Near the principal city 
a person residing three miles or less from 
the corporation limits of the city, and 
three miles from the proposed road, would 
seldom if ever use same, whereas, if he 
were a considerable greater distance from 
the city, and three miles from the road, 
he would use it almost as much as if he 
lived directly on the route, provided that 
there was not another electric or a steam 
road nearer to him. If such road were a 
steam road consideration would be given 
to the service provided by it. 

It is also evident that if the location 
of the proposed road is along a river, es- 
pecially of considerable width, and having 
a few bridges, the population on the other 
side of the river from the road has les- 
sened in value; it might not, geographic- 
ally speaking, be a quarter of a mile 
distant, but from the standpoint of ac- 
cessibility may actually be several miles 
away. In some cases, and because of con- 
nection with steam or electric railways, or 
river transportation, or existing stage 
routes, considerable value should be given 
to a population at a considerable distance 
from the route, whereas in other cases, 
and as above indicated, the population 
quite near the route may have little value. 

The population so obtained is what we 
term the “equivalent” population, by which 
is meant the population which, if all of 
it were directly on the route, would equal 
in amount of travel the actual population 
as it is actually located. For example: 
a population of 1,000 may be considered 
as equal to 100 or 200 or more directly on 
the route. 

Relative to the population, our custom 
is to take the 1890 and 1900 census and 
note the rate of growth, and also to give 
due consideration to the school and voting 
population, ete., and checking any state- 
ments as to unusual growth, or growth 
at a more rapid rate than between 1890 
and 1900. 

Relative to the population which should 
be considered, we give separate value to 
the principal terminal city when it is 
much larger than any other city along 
the route. The writer’s present opinion 
is that usually it makes little difference 
to the interurban road whether the prin- 
cipal city has 100,000 or 500,000 popula- 
tion, provided that it is the principal city 
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in that general section of the country, and 
therefore the one to which all business 
tends. 

The receipts per capita depend upon the 
reasons for travel, comparative facilities, 
habits of the people, character of popula- 
tion, comparative costs of travel, ete., and 
to apply any statistics requires not only 
a careful study of the conditions relative 
to the proposed road, but also a full knowl- 
edge of the conditions relative to the roads 
from which the statistics are taken and a 
careful differentiation and application of 
such statistics. | 

An examination relative to an operat- 
ing or proposed electric railroad necessi- 
tates the application of personal judg- 
ment and, to a greater or less degree, the 
application of statistics—and, before giv- 
ing detailed consideration to such exami- 
nation, it may be well to state the object 
of such examinations. . 

The examination of an operating plant 
is generally in order to ascertain its exist- 
ing income, gross and net, the past rate 
of increase of same, and the probability 
as to the future, its physical value and 
whether it is economically advisable to 
make additions and improvements. An 
examination is also made of the franchises 
and of other matters outside of the con- 
struction and opefating features. 

The examination of the income and 
expenses is, as nearly as possible, in ac- 
cordance with the standard classification 
of accounts prepared by the American 
Strect and Interurban Railway Account- 
ants’ Association, and statistics obtained 
from other roads are compared therewith 
in order to note any considerable varia- 
tions from what may be considered as 
normal, and the reasons for any such 
variation are investigated. Sometimes 
actual statistics obtained from other 
roads are not referred to, because the 
investigator has such knowledge as en- 
ables him to apply results he has else- 
where obtained to the case under con- 
sideration, and he may do so uncon- 
sciously. But whether consciously or un- 
consciously he uses statistics is immaterial, 
the principal point being that he does use 
and compares them with local conditions 
and applies personal judgment. 

If the examination is relative to a pro- 
posed road it must include a predcter- 
mination of all the factors entering into 
total cost, both first cost and operating, 
also income, both gross and net, and evi- 
dently requires not only a wide experience, 
but also excellent judgment in the ap- 
plication of statistics. 

The object of an investigation as to the 


November 3, 1906 


advisability of constructing a proposed 
interurban electric road is evidently to 
ascertain the probable resulting net earn- 
ings per dollar invested. In order to ar- 
rive at such conclusion it is necessary to 
ascertain the probable gross income, the 
total first cost and the consequent result- 
ing financial charge and the operating ex- 
pense. Logically, these matters should be 
taken up in the order above stated, but in 
many respects they are inter-dependent, 
and are considered simultaneously. 

The probable income. This may be 
from several sources—passenger, express, 
carload freight, mail, advertising and, in 
some cases, the sale of electric energy for 
light and power. The last three sources 
will be disregarded and consideration 
merely given to the income from passen- 
gers, express and freight. 

Having obtained the equivalent popula- 
tion in the manner previously described, 
the next and most important step is to de- 
termine the probable income per capita. 
Consideration must be given to the reasons 
for travel, comparative existing facilities, 
including railway time-tables and rates, 
and possibilities or probabilities of exist- 
ing, or of other proposed, roads furnish- 
ing increased facilities. The habits of 
the people must be studied, the existing 
trend of traffic and every factor which 
may influence the situation. Some of 
these factors can be given an approxi- 
mately definite value, and others are 
largely a matter of experience. To each 
must be applied personal judgment and 
the actual or unconscious application of 
statistics obtained from other roads hav- 
ing conditions more or less analogous to 
those of the projected road, and upon the 
ability to ascertain the conditions and 
properly apply the results elsewhere ob- 
tained depends the accuracy of the pre- 
determination. 

The above refers more especially to pas- 
senger travel, but practically the same 
method is followed in connection with 
freight, both package and box freight, in- 
cluding milk, garden truck, ete., also mail, 
although the latter is not generally of 
great financial value, but policy may make 
it desirable. 

Express matter and so-called package 
freight can usually be carried either in a 
special compartment of a regular car or 
in a special express car similar in general 
makeup to the passenger car used on the 
road, and. in either case, can be handled 
without interfering with the regular 
schedule and without any extraordinary 
demands for power. Bulk freight, on the 


other hand, to be profitable must be 
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handled in fairly large quantities, and this 
requires the operation of train units of 
several cars. If such trains are run in the 
daytime when the regular passenger traffic 
is on the road, it necessarily interferes 
more or less with the regularity of the 
passenger schedule, as such trains move 
at slower speeds than the passenger trains. 

Having predeterminated the obtainable 
traffic, the next step is to decide as to the 
trafic facilities which must be furnished 
for the anticipated business. Undoubt- 
edly, a map has been available from the 
start, and the general location of the pro- 
posed road has been marked thereon, from 
which distances between the principal 
points have been ascertained. The special- 
ist also has gone over the route and is 
fairly well informed as to the physical 
conditions, and, in a general way, the most 
desirable locations, both in the country 
and in the cities and towns, also the prac- 
ticabilitv of obtaining such locations. In 
fact, he is quite well informed, not only 


as to the general situation, but also as. 


to the business situation, probable char- 
acter of franchises obtainable, legal condi- 
tions, ete. If the country is reasonably 
level, he is able to approximate the cost 
of the grade, has ascertained the probable 
length of bridges required, and, from the 
maps obtained distances with sufficient ac- 
curacy for a preliminary study. If the 
country is rather rough, a topographical 
survey is exceedingly helpful, and quite 
frequently can be obtained from the 
United States Geological Survey. In 
some cases it is desirable to make at least 
a preliminary survey before the proposi- 
tion has proceeded very far, but in many 
cases this is not only unnecessary but ac- 
tually inadvisable, as it necessarily indi- 
cates the most probable route and fre- 
quently increases the cost of right of way. 
A time must arrive when the location be- 
comes evident, but there are methods of 
procedure which minimize the tendency 
to increase the cost of the right of way 
which practically always follows such pub- 
licity. 

Having a preliminary map and possibly 
a profile of the route, train schedules and 
train sheets are prepared in order to as- 
certain the approximate time of the runs 
of the various classes of trains (each of 
which may consist of one or more cars), 
and which are of importance in deter- 
mining the number of cars required, the 
motor equipment for each car, the amount 
of power required, the location of sub- 
stations and other matters. Of course, at 
this time such schedules and train sheets 
are of a preliminary character, and are 
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liable to modification after a final map 
and profile have been obtained, and also 
numerous other matters have been defi- 
nitely decided, but a competent man will 
prepare the preliminary schedule with a 
very close approximation to the final ones. 

Some of the questions which will arise 
at this point are as follows: 

With a preliminary map which shows 
the length of the road, and the length of 
the run in cities, towns and country, in- 
cluding the length in the principal ter- 
minal cities, and knowing that it is de- 
sirable that passenger cars should be 
operated at regular intervals, starting 
from terminal points, preferably on the 
hour, half hour or quarter hours; also 
knowing that the cost of train crews is 
one of the principal expenses, and conse- 
quently that the layovers at the ends of 
the ronte should not be greater than neces- 
sary for unloading and loading the cars, 
with sufficient allowance for delays ‘in 
reaching such terminal points, and not 
forgetting that increased speed necessi- 
tates, for any given size and weight of car, 
greater capacity of motors, and also in- 
creased cost of the power equipment, in- 
cluding motors, substation and power- 
house machinery; also knowing that the 
runs in the cities and towns are under city 
regulation as to speed and, therefore, can 
not be increased by higher-speed motors; 
also realizing that increased stops in the 
country materially decrease schedule 
speed, the proposition is to so combine 
all these factors as to obtain the best net 
result. 

In such study, eonsideration must also 
be given to grades, grade crossings with 
other railways, and, to some extent, of 
highways; also, in some cases, the service 
given by competing roads, either steam 
or electric. It is a fact that the income 
per capita in the country will generally 
be greater than from that in towns, but 
an effort to obtain every dollar possible 
from the country may be exceedingly poor 
economy. It might be considered that this 
is a matter of policy to be determined by 
the management, but it is of vital im- 
portance in connection ‘with the design, 
if the design is to be such as will give 
the best returns per dołlar invested. 

_ The consideration of the route may start 
with the principal terminal city, and it 
is of great importance to have the ter- 
minal station in such city well located 
relative to the retail district, which is gen- 


erally also the amusement centre. 
(To be concluded. ) 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Railway Coach Electrification. 

The adoption of electric traction on the 
Metropolitan Railway, London, left the 
company with nine trains, each consisting 
of seven cars, which had formerly been 
hauled by steam locomotives. These cars 
were built in 1900, and it was decided to 
fit them up for electric traction rather 
than discard them. The work was under- 
taken by the British Thomson-Houston 
Company, and two trains fitted up, which 
have been in operation for some time 
satisfactorily. Each train consists of 
seven cars, and is made up of two motor 
cars and five trailers, although- it is 
planned to add an extra trailer after the 
station platforms have been lengthened. 
Each motor car is equipped with four 
200-horse-power motors, thus giving a 
total of 1,600 horse-power per train. It 
is capable of driving it at a maximum 
schedule speed of forty-five miles an hour 
on the level, when making a schedule 
speed of sixteen miles per hour. The 
trains are controlled by the Sprague- 
Thomson-Houston multiple unit control 
system. The motor cars weigh, complete, 
about thirty-eight tons, and the trail 
cars nineteen tons. A complete train 
weighs about 172 tons. In converting 
these cars the trail cars were not altered 
in any way except by the addition of the 
necessary wiring for lighting, heating and 
motor control. In the motor cars longi- 
tudinal channels have been substituted for 
the diagonals in the under frames over 
the centre of the trucks, in order to 
facilitate inspection of the motors, and to 
allow of better arrangement of the wir- 
ing. All wires and cables are enclosed in 
cold-drawn solid steel tubing with stand- 
ard thread and fittings. The entire under 
sides of the floors of the motor cars are 
sheeted over with one-half-inch Uralite, 
while the upper surface is provided with a 
three-quarter-inch layer of Paris cement. 
The surfaces of the floors of the trailers 
are similarly treated, and that portion of 
the under side directly above the wiring 
is also protected by Uralite—Abstracted 
from the Tramway and Railway World 
(London), October 4. 
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Radium and Geology. 
Recent papers dealing with the idea 
that the earth’s internal heat is due to 


the content of radium within its crust 
have led O. Fisher to examine the matter 
from the geological standpoint. Strutt 
has shown that if the temperature of the 
gradient expresses the outflow of heat due 
to radium in the earth, the radium must 
be confined to a comparatively thin crust, 
because his laboratory experiments proved 
that the smallest radium content existing 
in the rocks examined would give a much 
higher gradient than the one observed if 
the radium were distributed throughout 
the entire earth. The author examined 
this suggestion more closely. Defining 
first the earth’s crust by the depth beyond 
which no heat is caused by radium, and 
by adopting a certain temperature grad- 


lent at the surface, there is left only one 


value of the radium content which will 
correspond to any assumed thickness of 
the crust, and there will also be one cor- 
responding temperature at the bottom of 
the crust and throughont the interior. 
The author has calculated these at inter- 
vals of five miles for Prestwich’s estimate 
of the gradient, which is one degree 
Fahrenheit for each 42.2 feet descent; 
and also for the more commonly accepted 
one of one degree Fahrenheit for sixty 
feet. The results are given in tabular 
form. With the first gradient he finds 
that with a thickness of fifteen miles 
the radium content is 15.39 x 107? 
grammes per cubic centimetre and the 
temperature at the bottom of the crust is 
966 degrees Fahrenheit. At a depth of 
thirtv miles the figures are 7.7 x 10-7? and 
1.900 degrees, and at forty-five miles 
they are 5.13 x102 and 2,834 degrees 
respectively. Assuming the lower grad- 
ient, the temperature at a depth of fifteen 
miles is 676 degrees Fahrenheit, and the 
radium content 10.27 x 10-7? grammes per 
cubic centimetre. At thirty miles the 
figures are 1,330 and 5.09 x 10-'?, and at 
forty-five miles, 1,984 degrees and 3.59 x 
10-1? grammes respectively. From these 
figures it appears that the radium con- 
tents corresponding to such valucs as are 
usually assigned to the thickness of the 
earth’s crust by geologists and seismolo- 
gists are well within the amounts con- 
tained in the rocks examined by Strutt, 
and that vc. sequently the surface grad- 
ient can be fairly accounted for by the 
theory. But there are also indications of 


internal temperature from volcanic pro- 
ducts, as Bartoli found the temperature 
of lava issuing from Ætna to be 
1,060 degrees centigrade. If this came 
up from beneath the crust it would cor- 
respond to a thickness of thirty to forty 
miles, according to the rate of increase 
which is attributed to the gradient. Since 
any reasonable assumption for the mean 
radium content of the crust would sup- 
ply sufficient heat to maintain the ob- 
served gradient, it follows that no heat 
can pass up from the interior. The con- 
clusion would be that the earth is not a 
cooling body, but is in a state of thermal 
stability; and a fundamental belief of 
geologists is thus shattered at a blow.— 
Abstracted from Nature (London), Oc- 
tuber 11. 
< 
Electricity in Steel Works. 


The severe conditions to be met by the 
motive power employed in steel works 
make it necessary, when electric motors 
are employed, to use special designs or to 
adopt some load-balancing scheme. A 
recent installation of this kind has been 
made for the McKenna Process Company, 
of Birkenhead, England. The plant con- 
sists of three turbine-driven, three-phase, 
twenty-five-cycle generators, each rated at 
750 kilowatts. These supply current at 
450 volts to 500-horse-power motors for 
driving a series of rolling mills, and to 
other motor-driven apparatus. For driv- 
ing the live rolls special Siemens motors 
have been installed. They are three-phase 
motors designed with special end plates 
so as to give rigid support to the bearing. 
The electrical characteristics of these 
motors are specially designed to enable 
them to withstand heavy rushes of current 
which occur at starting and reversing. 
The motors are controlled by resistance 
introduced into the secondary. The con- 
trollers are fitted with contact fingers 
having massive carbon tips and magnetic 
blowouts, mechanical resistances being 
employed. Another, type of controller 
which is used for these motors is of the 
liquid type. The electrodes are fixed and 
the resistance is varied by changing the 
height of the electrolyte. A serious ques- 
tion in steel plants is the large variation 
in load due to the rolls. To neutralize 
these peaks the most frequent plan is to 
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place a flywheel on the motor, care being 
taken to design the characteristics of 
the motor so as to permit a con- 
siderable drop in speed, in order to 
get the benefit of the flywheel. There 
are cases, however, in which the peak 
loads are either so high or of so large 
duration that, in order to neutralize them 
completely, the weight of the flywheel 
would be prohibitive. In such cases the 
demand on the generating station may be 
supplied by a storage battery or by a plan 
which is a modification of the Ilgner sys- 
tem of mine hoisting. A motor-generator 
set 1s installed, consisting of a three-phase 
induction motor of suitable characteristics, 
and a direct-current generator. The lat- 
ter is connected directly to a motor coupled 
to the rolls. An exciter is coupled to the 
generator shaft as is also a heavy flywheel 
suitably mounted. During the periods of 
light load the motor-generator speeds up, 
storing up energy in the flywheel, which 
later is used in starting the rolls or in 
overcoming resistance. To reverse the 
machine the generator field is reversed 
and the motor, acting as a generator, is 
brought to rest, storing up its kinetic 
energy in the flywheel, which is then used 
to bring it up to speed in the opposite 
direction. This system is being used with 
excellent results, load diagrams showing 
how the sudden and intermittent loads 
ou the motor are converted into a very 
smooth load on the generating plant.— 
Abstracted from the Electrical Review 
(London), October 12. 
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The Duration of the After-Glow Pro- 
duced by the Electrodeless 
Ring Discharge. 

An investigation of the duration of the 
after-glow produced by the electrodeless 
ring discharge—that is to say, by an in- 
duced current set up within an exhausted 
tube by a coil placed outside of it—has 
been made by C. C. Trowbridge. A brief 
resumé is given of previous investigations 
of this phenomenon, none of which, how- 
ever, has dealt with the duration of the 
glow. The first attempt to study it was 
made by setting up an electrical oscilla- 
tion in a coil surrounding a tube which 
could be exhausted to any desired degree. 
But the discharge caused phosphorescence 
of the glass, which masked the phosphor- 
escence of the gas. To get around this 
difficulty a second tube was attached to 
the one in which the discharge was caused 
to take place. After the discharge had 
taken place the phosphorescent gas was 
allowed to diffuse into the second tube, 
and its behavior watched. The duration 
of the after-glow is taken as the time be- 
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tween the instant of the secession of the 
electrodeless discharge and that when the 
after-glow becomes invisible, the time be- 
ing registered by a stop-watch, which gave 
concordant results provided that any one 
series of experiments was carried out 
continuously, for it was found that if the 
gas were allowed to stand in the tube for 
some days the results did not agree. The 
author concludes that the visible duration 
of the after-glow can be measured with 
considerable precision if the eyes of the 
observer are protected from strong light, 
sc as to secure constant sensitiveness of 
the retina. With an electrical system re- 
maining the same, similar duration curves 
showing the change of duration and 
change of pressure can be formed, giving 
the same characteristic points of inflec- 
tion, maxima and minima. But varia- 
tion in duration in some curves may oc- 
cur, Owing to changes which take place in 
the gas. The after-glows thus far observed 
appear over a range from 2.4 to 0.002 
millimetres pressure. The maximum of 
intensity of the after-glow and the maxi- 
mum of duration are nearly coincident 
only at low electrical intensities. There 
is a critical point on the duration 
curve where the after-glow is only occa- 
sionally formed, and, when obtained, 
varies greatly in duration and intensity. 
This point corresponds closely to the 
pressure at which the white discharge be- 
gins. The position of the maximum of 
the curve, giving a change of duration 
with change of pressure, varies with the 
frequency of oscillation of the discharge, 
a greater frequency moving the maximum 
of duration toward higher pressure. When 
the discharge is caused to take place in 
gas at the temperature of liquid air, the 
intensity and duration of the after-glow 
are both greatly diminished. This in- 
vestigation was undertaken to seek for 
anv points of resemblance between this 
after-glow and the persistent meteor 
trains. These trains are masses of 
meteoric smoke left in the path of 
meteors, and are self-luminous, sometimes 
glowing for over thirty minutes. The 
luminosity appears to be electrical in ori- 
gin. The height at which these trains 
cccur is between fifty and sixty-five miles, 
and the after-glow bears a strong resem- 
blance to them in a number of respects. 
The glow appears to be produced between 
definite gas pressures, which at the 
heights mentioned, were between 0.5 and 
0.05 millimetre. The rate of diffusion of 
tre after-glow at certain pressures is of 
the same order as the outward diffusion 
ci the glowing particles of the metcor 
train, at the rate of several hundred per 
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minute. The spectrum of both appear to 
be composed of a few lines or narrow 
bands. Under certain conditions the 
after-glow dies out first where it is 
formed, and observations have shown that 
many meteor trains fade first in the 
centre. The fact that the after-glow can 
occur at low temperatures shows that it 
is possible for such an effect to be pro- 
duced at those temperatures which must 
exist at fifty or sixty miles above the 
earths surface.—Abstracted from the 
Physical Review (Lancaster), October. 
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Some Observations on Alternating- 
Current Rectifiers. 


An investigation of mechanical and 
electrolytic rectifiers has been made by 
A. C. Jolley. A machine of the permu- 
tator type, in which the rectified current 
is collected from a stationary commutator 
by synchronously rotated brushes, was 
first tested. This was rated at ten kilo- 


watts and gave disappointing results. To 
obtain a charging current of twenty mean 
amperes the effective current indicated 
by an alternating instrument in the charg- 
ing leads read fifty-one amperes, indicat- 
ing a form factor of 2.55. The efficiency 
of the machine under these conditions 
was fifty-four per cent. This is five per 
cent lower than the efficiency which the 
machine gives on non-inductive load. To 
improve the performance, various induct- 
ances were placed in series with the bat- 
tery. In this way the form factor was re- 
duced until it was brought down event- 
ually to 1.1, when the behavior of the 
machine was as good as on non-inductive 
load. An electrolytic rectifier of the 
Nodon type, designed to give an output 
of 500 watts, was found on test to give 
an efficiency at full load of seventy-three 
per cent. This was at 100 volts direct 
current, five amperes. The alternating 
voltage was about 136. The machine was 
capable of considerable overloads without 
a great reduction in efficiency; in fact, the 
efficiency curve represents that of a large 
generator. The efficiency is but little af- 
fected by heating until the temperature 
of the electrolyte has reached forty de- 
grees centigrade, which, with this device, 
took place after a full-load run of. two 
hours. At this point the primary current 
rises rapidly and the efficiency falls off 
correspondingly. By varying the voltage 
of the supply it is found that the effic- 
icncy of the device increased until it 
reached sixty-eight per cent at 135 volts, 
the direct-current load during the test 
being maintained constant at 500 watts. 
Changes in frequency had but little effect 
between the limits of forty and 200 cycles 
per second. The tendency is to lower the 
efficiency as the frequency rises. The 
whole effect at the highest frequency men- 
tioned is about three per cent. The intro- 
duction of inductance does not influence 
the form factor when charging storage 
hatteries.—Abstracted from the Electric- 
tan (London), October 12. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 50,000 
POPULATION AND UNDER.! 


BY CHARLES NATHAN JACKSON. 


I have always lived in the small city 
of “C,” a town of about 30,000 inhabitants, 
in central Ohio. I have been in the 
banking business for several years and 
was interested, to a certain extent, in our 
local electric light plant. In course of 
time, however, I purchased the entire 
property. The former officers of the com- 
pany had always been satisfied to let well 
enough alone and, as the plant was pay- 
ing a small dividend, they were not very 
aggressive. I determined to see if, by 
increasing the business, I could increase 
the net earnings of the property. 

We had a total generating capacity of 
600 kilowatts and did not do the munici- 
pal lighting. The revenue was about 
$30,000 per year, and the plant was loaded 
to its utmost capacity about five o’clock 
in the December afternoons. The manager 
in charge was a very capable operating 
man and had several vears of experience 
at operating plants. He was drawing a 
salary of $2,000 per year, but did not 
seem to know much about hustling for 
business. When I asked him what we 
had better do to increase the revenue, he 
sail: “Hire a solicitor and install more 
machinery.” We finally secured a young 
man who had sold electricity in another 
town, and started him to work and then 
began to make plans for increasing the 
capacity of the plant. We were charging 
ten cents per kilowatt-hour and the 
young man had not been at work verv 
long before he secured a contract for a 
wholesale house that would use about 
twenty-five arc lamps. He also got con- 
tracts for several factories, and I began 
to think that there was a good prospect 
of his building up quite a business. How- 
ever, I did not see any increase in the 
receipts, but the manager told me to wait 
until next winter and all these new cus- 
tomers would then be using the light. Of 
course, we could not expect much in the 
summer, as they did not need it. Gas 

| This paper received an honorable mention in the 
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was selling at a dollar a thousand cubic 
feet, and a walk through the business dis- 
trict at night showed all the saloons, drug 
stores, restaurants and hotels using gas. 
Upon enquiry I found that the price of 
electric light to such consumers was about 
three times the cost of gas, and of course 
they could not afford to pay the difference. 
The solicitor’s business soon began to 
drop off and in a few months his orders 
were very few and far between. He 
merely said that he had secured every 
customer that he could and could not pos- 
sibly get any more. 

In other cities I have seen the electric 
light company light all the saloons, drug 
stores and the like, and wondered why we 
could not do it. So I began to look 
around and see if I could not find a man 
who could get the business. One day, in 
answer to one of my letters, Mr. Johnson, 
a man of about thirty-five years, called 
to see me, and in answer to my question 
as to what he could do, he replied that he 
did not know, but that if I would give 
him a guide and a right to ask a few 
questions, he could soon tell me. I did 
so, and the next day he returned and said: 
“I find that you have loaded your plant 
down with ‘short burners? About the 
only revenue you get is on the peak in 
the winter. You asked me how I could 
increase your net profits, and I will say 
that I can increase your net profits from 
twenty to thirty thousand dollars per year 
and you need not purchase any more ma- 
chinery.” I replied that I did not sce 
how that was possible, as we could not 
raise our prices. He said that he would 
cut them to some customers and raise un- 
desirable ones; for example, “you have a 
commercial light and power load of 600 
kilowatts on the peak, or a revenue of 
$50 per year per kilowatt demanded on 
the peak. Now there are a great many 
concerns, such as saloons, drug stores, 
restaurants, hotels and other ‘long burners’ 
that vou ask to pay at your present ten- 
cent rate, $200 per year, per kilowatt de- 
manded, which is much too high; imagine 
a drug store having forty sixteen-candle- 
power lamps, paving you $400 per vear— 
their gas bills are not over $150 per vear 
—hbut you will let a wholesale store, that 
closes at 5.30, burn forty sixteen-candle- 
power lamps and only pay you $50 per 


_ year, and they cost you nearly as much 


as the drug store. All of your fixed ex- 
penses are the same for both, but the 
drug store uses about 4,000 kilowatt-hours 
and the wholesale store 500 kilowatt-hours. 
As your coal bill is not over one-half 
cent per kilowatt-hour, you can see the 
drug store would cost for coal $20, the 
wholesale house $2.50. So you are either 
making a very large profit on one or losing 
a lot on the other.” 

I could readily see that this argument 
was correct, and asked him how he would 
go about it to produce results. He replied 
that the town was not large enough for 
him to spend his entire time with us, but 
that he had in training several bright 
salesmen, any one of whom was capable 
of going into the town and working up 
the business under his supervision. Of 
course, it would oftentimes be necessary 
for him to help the solicitor on some big 
contract, and that he would charge me 
$1,800 per year for the services of the 
solicitor and for his own services he would 
ask twenty-five per cent of the increased 
profits during the first two years. After 
that he would probably not be needed, as 
things would be running so nicely that 
the solicitor would be able to go it alone. 

His desire to back up his ability with 
such a proposition made me feel safe 
in accepting it at once. He at once came 
on the ground to give us a start and first 
got a friend of our company to agitate 
a rate ordinance, which was passed. It 
prohibited a charge in excess of fifty cents 
per month per sixteen-candle-power lamp 
to customers using light not over ten 
hours per day. The “long burners,” of 
course, were pleased and boosted it along. 
The “short burners,” never dreaming that 
it would affect them, said nothing. He 
then sent for the solicitor, who was in- 
structed to charge a flat rate of $5 per 
month per kilowatt demanded, and an 
extra charge of two cents per kilowatt to 
all light customers, except residences, who 
were to pay ten cents per kilowatt-hour, 
$1 minimum. Lodge rooms, churches and 
hotels were to receive a special rate. The 
solicitor had no trouble in securing con- 
tracts with all the “long burners,” and 
at the same time kept an eve open for 
unprofitable “short burners” and raised 
their price to the new rate. The whole- 
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sale house, when asked to pay $10 per 
month plus two cents per kilowatt-hour, 
threw up their hands in horror and said 
that they would not stand for any such 
“holdup,” so thev put in gas. 

In October the load curve of the station 
looked like Fig. 1. The load curve be- 
fore looked like Fig. 2. He said, “You 
will notice that the load drops off a little 
after six, and if we don’t do something 
we will have a curve like Fig. 3 in De- 
cember. You will notice on Fig. 3 that 
it will begin to drop off at 5 P. M. 
I am going to start a strong campaign 
on residence lighting, churches and lodge 
rooms, which commence to burn at five 
o'clock and get heavier as the other load 
goes off.” 

He engaged two bright young fellows 
and started them after residence contracts 
at the old price of ten cents per kilowatt- 
hour. Thev would turn the names of all 
prospective customers over to a stenog- 
rapher, who would mail them a series of 
letters and advertising matter on electric- 
ity for home use. In that manner they 
would get from two to four contracts per 
day. All that time the solicitor was get- 
ting all the churches and lodge rooms he 
could at a six-cent rate. It was not long 
before I could see a change in the load 
curve. It began to fill out after six, and 
by Christmas it looked like Fig. 4. He 
was not satisfied with that, but said he 
wanted one to look like Fig. 5, and that 
he would get it with power business. I 
replied that factories did not stop work 
until 5.30, so their load would be on the 
peak. He said that large factories are 
on the peak but small shops are not. He 
had studied their load and found that a 
load curve from a power circuit handling 
a great many large and small customers 
showed a load curve during December that 
began to drop off at four o’clock and 
reached zero at six, and at five o’clock it 
was only fifty per cent of the total load 
and that there were several large factories 
which he knew were on at five o’clock, 
consequently it must have been the small 
shops that began to quit at four o’clock 
and were practically all through at five. 

He began to push power business at 
three cents to large and small customers 
alike. As there was no firm in town that 
handled motors, we sold them to our cus- 
tomers at cost. Such a low price on 
power secured a great many small power 
customers and a few large ones. He was 
gradually filling up the “valley”? in the 
load curve, and our receipts in March 
were $5,000, which made me feel pretty 
good, About that time a big cold-storage 
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plant was being built, and Johnson went 
after the business, quoting a two-cent 
rate. He told me that they would require 
100 horse-power about 600 hours per year, 
which at two cents per kilowatt-hour 
would give us a revenue of $9,000, of 
which about seventy-five per cent was clear 
profit. I had so much confidence in John- 
son that I knew he was right, but I had 
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to ask how the profit could be so much 
and how he could carry the increased load. 
“Nothing easier,” he said. “They agree 
not to use power after 4 P. M. in Novem- 
ber, December and January, so the only 
time they come near our full load is Sat- 
urday night in the summer time, and 
then our load is never more than 400 kilo- 
watts. Regarding the seventy-five per 
cent profit, I am going to let you answer 
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that. Do you have to put in any more 
machinery to carry the load?” I replied 
“No.” “Do you require any more men to 
run your plant?” I said, “No.” “Then 
isn’t coal the only added expense, and 
does it cost you over one-half cent per 
kilowatt-hour?” I took off my hat to 
him. I could see his VENDEN per cent 
profit. 

When summer came, our receipts held 
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up to about $4,000 per month. All the 
stores were paying their “flat rate.” The 
power customers were paying more than 
they did in the winter, the refrigerating 
plant was paying us nearly $1,000 per 
month, and I began to see visions of a 
good paying property. 

Johnson had an office system that was 
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very thorough and yet very simple. He 
first bought one section (two drawers) of 
a vertical filing cabinet. The folders were 
numbered from “one” up. He had another 
drawer in which he kept his three-by-five- 
inch index cards. When a new contract 
came in, a work order was issued in 
quadruplicate (two heavy copies and two 
tissues), one tissue was put in the cus- 
tomer’s folder, and the two heavy copies 
and the other tissue went to the operating 
manager, who kept the tissue and passed 
the two heavy copies to the line foreman 
and the meter foreman. The operating 
manager’s tissue was kept on his desk so 
that he could see what orders were in the 
hands of the men. When the men re- 
turned their copies marked “completed,” 
he destroyed his tissue and passed the or- 
ders back to Johnson, who passed them 
with the contract to the bookkeeper, who 
would enter the customer’s name and rate 
on the ledger and then would pass them 
back to Johnson, who filed them in the 
customer’s folder. He issued work orders 
for meter tests, complaints on service, 
etc., to the operating department in the 
same way, always filing his tissues at once, 
so at any time a glance in the folder would 
tell what the last move was. All pros- 
pective customers had a folder. After a 
visit, where anything of importance was 
said or done, he would dictate a “report” 
and file it. He also had a small desk tray, 
which he called the “tickler.” One set 
of guides were for the twelve months and 
one set for thirty-one days. I have seen 
him dictate a report on a prospective cus- 
tomer, saying that “if Jones & Company 
renewed their lease December 1 they 
would be glad to accept our proposition 
of April 15.” He would then drop a 
three-by-five-inch tickler card in the tick- 
ler for about December 1, calling atten- 
tion to report of April 15 on Jones & 
Company. He never tried to remember 
the slightest thing regarding any deal. 
If it were “up to to the other party” he 
paid no attention to it and never gave it 
another thought. If it were “up to him” 
he would put in a tickler that would come 
up, sav in ten days, asking if “Davis & 
Company had answered June 12,” or, “had 
P. C. Stewart sent him plans as per May 
298" 

One day I asked him how a certain big 
power deal was progressing. He looked 
in the folder and found that the last thing 
done was a letter confirming a verbal 
quotation. It was signed by the solicitor, 
and we, to test the solicitors svstem, 
looked in the tickler to see if he was 
taking care of it, We found a tickler 
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dated eight days from the date on the 
letter, asking if the Iron Works have 
answered May 17. He taught his solici- 
tors never to use their memory, but to 
keep the system in first-class shape. He 
said that a good man could solicit at one 
time fifty large deals, whose business 
would run from $3,000 to $20,000 per 
year, and could tell any detail of any one 
of them in a very few minutes. After a 
call on a prospective customer, he should 
decide when he would call again, make his 
notes and then forget that such a deal 
is on. 

There were about fifteen deals which 
he gave his personal attention in our town. 
I have seen him come into the office after 
a week’s absence, look at a small memo- 
randum book and say, “I must see Brown 
& Company this trip.” I would ask him, 
“How about the others?’ He knew no 
“others.” He only knew those that turned 
up for that trip, and under no circum- 
stances would he go near any other deal. 

He trained his men never to say any- 
thing while on a deal until they got all 
the information they could, then to go 
away and “form a plan of campaign,” and 
when they got a plan that looked good 
to them, “go ahead and work it.” 

At the end of the second year the re- 
sults showed that our revenue was $62,000 
per year, and about the only increase in 
operating expenses was for coal. l was 
very glad to pay him according to our 
agreement and insisted on retaining him 
at a salary of $1,200 per year in an ad- 
visory capacity only. — 

Our two largest hotels looked as dark 
and gloomy as they could, and the owners 
would not install any more lamps. The 
solicitor, by making a special rate for a 
few months, lighted one hotel until it 
made the other look like a dungeon. That 
made the owner of the “dungeon” sit up 
and take notice. As soon as the dungeon 
was well lighted and a contract was se- 
cured, the solicitor had no trouble in 
securing a contract with the other. 

We made a special rate of three cents 
per kilowatt-hour, with a minimum of 
five cents per month per two-candle-power 
lamp, on signs, the customers agreeing 
not to light them before 5.30 P. M. As 
they came on after our five o’clock peak, 
our cost was only one-half cent per kilo- 
watt. As the sign load would give us a 
revenue of nearly $60 per year per kilo- 
watt, we considered it the best kind of 
business. Johnson showed me that if we 
charged six cents for sign lighting we 
would, as a rule, not get over $60 per 
kilowatt per year, and as they would light 
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them at 4.30 P. m. during the holidays, 
and be on our peak, there would be no 
profit to speak of, while at the three-cent 
rate with the 5.30 P. M. start, it was nearly 
all profit. 

The gas company, seeing their “long 
burners” leaving them, and in return get- 
ting our outcasts (“short-burners”), be- 
gan a very aggressive campaign and 
offered all sorts of cut-rate propositions. 
Johnson told me to call upon their man- 
ager and tell him that if he did not quit 
that kind of warfare we would give him 
a “dig” that would hurt. You can imag- 
ine what that manager said to me. After 
I reported the result of my talk with the 
gas manager to Johnson, he said that we 
would advertise complete electric cooking 
outfits for $80 on time payments, and 
would sell current for them at two cents 
per kilowatt-hour. By advertising, we 
had no trouble in assuring the public 
that it was cheaper, cooler, cleaner and 
more healthful than gas, and we put out 
fifty sets in two weeks. The gas manager 
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came to me and asked me how much 
longer we were going to run that offer. 
I replied “forever,” and he went away de- 
claring that we would go into bankruptcy 
if we continued at such a price. Johnson 
contended that we were making a good 
profit on it at two cents, as you see the 
cooking load runs like Fig 6. It is an 
all-day load until people begin to get their 
supper. The load at 5 P. M. is not worth 
considering, and it gradually gets heavier 
until after six. After we put in our new 
500-kilowatt generator, we can not get 
enough residences to fill our load curve 
out from five to six, so the cooking load 
will fill in there very nicely and only in- 
crease our expenses a little for coal. The 
gas manager intimated that if we would 
put the price up to three cents, that he 
would quit cutting prices in the business 
district. But we were so strongly in- 
trenched there that we thought we had 
better let the price remain at two cents 
as it was a great “ad” for us. 

You asked me how to organize and con- 
duct a commercial department, and, after 
my experience, can safely say, hire the 
hest commercial man in the country and 
let him do the rest. Electrical engineers 
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and mechanical engineers are absolutely 
necessary in building and operating your 
plant, but don’t expect them to be com- 
mercial men any more than you would 
expect your architect to manage your fac- 
tory, office, bank or department store if 
he should build it. So far the electric 
lighting industry has paid the high sal- 
aries to the engineers and has employed 
voung inexperienced solicitors at salaries 
from forty to one hundred dollars per 
month, to market the product from an in- 
vestment of sometimes millions. For that 
reason “good salesmen” have never cared 
to go into the electric business, and con- 
sequently to-day, when there is millions of 
business to be sold, there are very few men 
capable of selling it. Let me show you 
the difference between a “good man” and 
a “cheap man.” You wish to develop a 
certain very thriving factory district, 
where you have to make a long run to 
reach it, and you must secure a certain 
amount of business to warrant the ex- 
tension. Your “good man” secures seven- 
ty-five per cent of the business that he 
goes after; your “cheap man” thirty per 
cent. Your “good man” therefore makes 
it possible to make the run and thereby 
gives a big revenue from that district, 
while you get none from the “cheap 
man’s” effort. Every man that you go 
after and “land” is an advertisement, be- 
cause he, to show his good judgment, tells 
every one how nice and cheap electricity 
is, while the man that was solicited but 
not “landed” by the “cheap man” tells 
how he would not use it, as the price was 
too high. 

I know of one case where a “cheap 
man,” in talking to the manager of a 
foundry that was under construction, let 
the manager calculate that one crane, one 
cupola blower, three rattlers, one emery 
wheel and one small air-compressor for 
chipping, would, at a five-cent rate, cost 
him $8,000 per year. The manager proved 
to the “cheap man” that it would cost 
that much, and the manager was about to 
order his steam plant, when a “good man” 
heard of it and called to see him. When 
he heard the manager’s story he merely 
said, “I know of a foundry where the 
conditions are identical, and, at a five- 
cent rate, they only pay about $3,000 per 
year. You put in your motors, but let 
the central station handle you for a few 
months, then, if your bills exceed that 
amount, and you still think you can save 
money by installing your own plant, do 
so.” He got the business and kept it. 
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Westinghouse Managers’ 
Meeting. 


The annual convention of the sales 
managers of the Westinghouse Electric 
and Manufacturing Company was held at 
the East Pittsburg works during the week 
ending October 27. The meetings were 
conducted by E. M. Herr, first vice-presi 
dent, and L. A. Osborne, second vice- 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Switch and Signal Company; John F. 
Miller, fourth vice-president of the West- 
inghouse Air Brake Company, and E. H. 
Sniffin, third vice-president of the West- 
inghouse Machine Company. 

These annual meetings of the Westing- 
house company were inaugurated a num- 
ber of years ago and give an opportunity 
for the mingling of ideas of the managers 
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been increasing its factory from year to 
year, but at the present time it has about 
$60,000 worth of unfilled orders in the 
shops, and every effort is being made to 
make a gain in shipments each month. 
From time to time it has been feared 
that the present era of activity in water- 
power plant construction would cease, but 
the prospects at the present time indi- 
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president, assisted by C. S. Cook, manager 
of the railway and lighting department ; 
S. L. Nicholson, manager of the industrial 
and power department; C. B. Humphrey. 
manager of the detail and supply depart- 
ment, and Walter Cary, general manager 
of the Sawyer-Man Electric Company. 
On Wednesday evening, October 24, the 
officials of the company gave a banquet 
to the visiting managers at the Hotel 
Schenley, at which there were present, in 
addition to the officials and managers of 
the electric company, prominent officials 
of associated interests, including Colonel 
H. G. Prout, vice-president of the Union 


from all parts of the country, working 
under almost every known commercial 
condition. The convention closed on Sat- 
urday, when the managers returned to 


their respective territories. 
ae 


The Manufacture of Water- 
Wheel Governors. 

The Lombard Governor Company, Ash- 
land, Mass., has over an acre of machine- 
shop floor devoted to the manufacture of 
water-wheel governors. This company is 
now engaged in turning out a very large 
proportion of all the larger water-wheel 
governors used in this country. It has 


cate even an increase in the rate of con- 
struction. 

The president of the Lombard Gov- 
ernor Company is Homer Loring, of the 
banking firm of S. D. Loring & Son, 
Boston. Henry E. Warren is superin- 
tendent, and Allan V. Garratt is chief 
engineer and general sales agent, G. G. 
Beals acting as treasurer. 

The company has well-organized offices 
in San Francisco, Seattle and Los Ange- 
les, on the Pacific coast, and in Japan, 
and announces that Scandinavian Europe 
is also calling for a considerable supply 
of its apparatus. 
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A New Form of Electric Blue- 
Printing Machine. 

The accompanying illustrations show a 
new form of electric blue-printing machine 
placed on the market by the Revolute 
Machine Company, 523 West Forty-fifth 
street, New York city. This is designated 
as the Everett-McAdam continuous elec- 
tric blue-printing machine. 

This machine consists of a rotating glass 
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the printing being done from the inside 
of the cylinder as the paper and tracings 
travel around it. 

With this machine it is possible to make 
prints five feet wide and of any length 
whatever. The device is particularly adapt- 
ed to making numbers of small prints on 
one long sheet of paper, or blue-print 
paper cut to the proper size to accom- 
modate a number of small tracings can 


HORIZONTAL ELECTRIC BLUE-PRINTING MACHINE. 


cylinder which lies in a series of narrow 
belts. Within the cylinder are placed two 
Cooper Hewitt mercury-vapor electric 
lamps. The roll of paper to be printed 
is placed in a box on top of the machine 
and feeds in continuously between the belts 
and the cylinder; or, if only a few prints 
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ARRANGEMENT OF Parts, ELECTRIC BLUE- 
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are wanted, previously cut sheets of paper 
may be fed in directly with the tracings. 
The tracings are inserted between the 
paper and the cylinder, and after passing 
around three-quarters of the circumference 
of the eylinder, are deposited with the 
paper in a box in the front of the machine, 


be fed in continuously. A feature of the 
machine is the facility with which the 
tracings may be fed in one at a time, small 
ones being fed in side by side, while the 


: paper is fed automatically from a con- 


tinuous roll. The tracings go in and come 
out on the same side of the machine, so 
that the leading edge of a tracing mav 
be started into the machine again before 
the trailing edge comes out, saving con- 
siderable time where more than one print 
is wanted from a single tracing. 

With the use of a number of one and 
one-half-inch belts, instead of a single 
broad contact belt, a uniform pressure is 
obtained, which is said to be decidedly 
advantageous. 

Behind the lamps, and covering a sec- 
tion equivalent to about one-quarter of 
the circumference of the cylinder, is a 
reflector, which increases the printing 
power of the light furnished by the mer- 
cury-vapor tubes. 

The machine is compact, requiring a 
space of two feet by five feet, and is en- 
tirely self-contained. The printing eylin- 
der is driven by a motor, and the speed 
may be changed according to the time of 
printing desired for different qualities of 


paper. 
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New Type Flush Receptacle. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., has recently per- 
fected and put upon the market a new 
plug and receptacle, known as its No. 
971. This receptacle has the plug en- 
tirely enclosed in the receptacle, so that 
the finished article, whether with or with- 
out the plug, is flush with the plate, the 
two doors opening out each way permit- 


ting the withdrawal or insertion of the 
plug. 

The contacts for wiring the receptacle 
are easy of access, yet well protected from 
the metal frames or boxes. The receptacle 
is arranged with the special Marshall 
lugs so that it is adapted for use in all 
standard conduit boxes or frames without 
any alteration or fitting. The receptacle is 
rated at ten amperes but carries safely 
a load of thirty amperes and the plug will 
take the reenforced cord. 

These receptacles are carried in stock at 
the New York office, 227 Fulton street, 
and the Chicago office, 169 Adams street. 
of the Marshall Electric Manufacturing 
Company, as well as at the Boston works. 


The Opening of the New Plant 
of the Wagner Electric 
Manufacturing Company. 


On October 20 the Wagner Electric 
Manufacturing Company, St. Louis, Mo., 
formally introduced its new plant on Ply- 
mouth avenue, St. Louis, to its emplovés 
of all classes. Special cars were placed 
at the disposal of the working organiza- 
tion, and after luncheon was served at 
the plant the members of the party in- 
spected the buildings and grounds at their 
leisure. In order that the arrangement 
of the new works might be easily under- 
stood, a descriptive pamphlet was provid- 
ed, and the affair passed off very pleasant- 
lv, as every effort was made to indicate 
to the employés that in planning the de- 
velopment of the company the directors 
were not overlooking the general welfare 
of its working organization. 
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“G. L” Flush Receptacle and 
Attaching Plug. 

The accompanying illustrations show 
the new form of flush receptacle and at- 
taching plug placed on the market by the 
Stanley-G. I. Electric Manufacturing 
Company, Pittsfield, Mass. Fig. 1 shows 
the front view of the receptacle with at- 
taching plug inserted, and Fig. 2 the 
flush receptacle and attaching plug. The 
body of both receptacle and plug is made 
of porcelain proportioned to withstand se- 
vere usage. The face plate is made of 


Fre. 1.—FRonT View oF “‘G. I.” FLusa RECEPTACLE WITH 
ATTACHING PLUG INSERTED. 


heavy brass equipped with doors which 
close flush whether the plug is in or out 
of the receptacle. The doors are held 
either open or closed under tension by 
flat springs. The receptacle has flexible 
contacts of phosphor bronze, which adjust 
themselves to the fixed contacts on the pluy 
and ensure good contact. The surfaces 
are kept clean by the rubbing of the con- 
tacts as the plug is inserted or withdrawn. 

This receptacle will fit standard boxes, 
and is designed with ample space for the 
wires. The plug is fuseless and the hole 
is geven-sixteenths of an inch in diameter, 
to take reenforced cord, and space for ty 
ing a knot is provided. , 

The plug contacts are copper and are 
kept in alignmént by ribs formed on the 
plug. This eliminates the possibility of 
short-circuiting or grounding through the 
plate when inserting or withdrawing the 
plug, because the length of the plug con- 
tacts is less than the distance between the 
plate and the fixed contacts. 
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The Fifth National Business 
Show Held in New York 
City. 

The Fifth National Business Show was 
held at Madison Square Garden, New 
York city, October 27 to November 3. 
Among the large number of companies 
making a specialty of office appliances 
there were some who are well known in 
the electrical field. The latter made ex- 
hibits of a smaller line of apparatus than 
is usually seen at an electrical show. The 
interest in these devices, however, was 


kcen, and the companies report many prof- 
itable enquiries. 

The companies enumerated below made 
exhibits and were represented as follows: 

Advertising Mirrorgraph Company, 
Brooklyn, N. Y.—Motorless flashing elec- 
tric signs, flashers, glass signs, paper cut- 
out signs. Represented by W. D. V. Kelly, 
manager. 

Crouse-Hinds Company, Syracuse, N.Y. 
—This company made an elaborate ex- 
hibit of the “Hawley” time-registering 
clock. By means of a very ingenious sys- 
tem of marking up time sheets a complete 
weekly register is obtained. Represented 
by W. D. Hawley, W. C. Blanding and 
H. B. Crouse. 

Holtzer - Cabot 


Electric Company, 


Brookline, Mass.—Interior telephone ap- . 


paratus and annunciators; small motors 
for special applications. Represented by 
E. F. McCobb and A. P. Waterman. 
Oliver Manufacturing Company, Phila- 
delphia, Pa.—Telephone specialties, in- 
cluding the “Equipoise” telephone bracket. 
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Represented by Scofield & Company, New 
York city. 

New York Beck Lamp Company, New 
York city—Flaming arc lamps. Repre- 
sented by George R. Berger. 

The Schmidt-Wilckes Electric Com- 
pany, New York city. Intercommunicat- 
ing telephones, latest type; two complete 
intercommunicating sets coupled up; four 
private-line telephones of both the receiver 
and bell-call types. Represented by F. L. 
Benzon. 

Stromberg-Carlson Telephone Manufac- 
turing Company, Rochester, N. Y. Pri- 
vate-exchange telephone systems; inter- 
communicating systems for hotels, fac- 
tories, etc., and a regular line of central 
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energy telephones, all connected up, show- 
ing the apparatus in actual service. Rep- 
resented by James O. Oliver, H. A. Jones 
and F. W. King. 

The New York Telephone Company 
had a very attractive booth, which also 
served as a main exchange for the ex- 
hibitors in the Garden. 

The Bates Machine Company, Brook- 
lyn, N. Y., made an exhibit of automatic 
numbering and dating machines. Repre- 
sented by B. B. Conard, M. W. Phillips, 
Walter Grobe and G. J. Soulsby. 


Illuminating Engineering 
Society. 


The November mecting of the Hlumi- 


nating Engineering Society will be held 


at the Edison Auditorium, 44 West Twen- 


ty-seventh street, New York, at 8.15 P. M. 
on Friday, November 9. Papers will be 
read on: “Fixture Location in Residence 
Lighting,” by F. N. Olcott; “Fixture De- 
sign and Location,” by Major E. L. Zalin- 
ski ; “Location of Lamps and Illuminating 
Efficiency,” by Preston S. Millar. 
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Current Electrical News 


DOMESTIC AND EXPORT. 


MEXICAN LIGHT PLANTS SOLD—The Mexican Light and 
Power Company, a Canadian concern, which already owns the elec- 
tric light plants and street railway system in Mexico City and 

~ Pueblo, has purchased the two electric light plants and street rail- 
way systems of the city of Guadalajara. The price paid for the 
property was more than $7,000,000. 


LAKE CHELAN (WASH.) POWER COMPANY-—-The Lake Che- 
lan Water Power Company, organized under Arizona laws, with 
$3,000,000 capital, has filed articles of incorporation. Its objects are 
to engage in general transportation, irrigation and mercantile busi- 
ness. The incorporators and officers are: James McMillan, of Minne- 
apolis, president; Junius Bebee, of Wakefield, Mass., vice-president; 
Albert F. Helliwell, of Minneapolis, secretary and treasurer; Carrie 
E. McMillan and Charles F. Linnmayer, of Minneapolis. The chief 
place of business is Phenix, Ariz. Branch offices are provided for 
at Chelan, Washington, Boston, Minneapolis and New York. 


MISSOURI INTERURBAN LINE CHARTERED—Articles of in- 
corporation have been filed with the secretary of state of South 
Dakota for a new railway company which will build a line in 
western Missouri. It is known as the Western Missouri Interurban 
Railway Company, with a capital of $3,000,000. The headquarters 
of the company will be at Sioux Falls, S. D., with an office at Clin- 
ton, Mo. The company’s line will be operated by electricity or other 
power, and will extend from Odessa, Lafayette county, to Greenfield, 
Dade county, a distance of 125 miles, the line to pass through the 
counties of Lafayette, Johnson, Henry, St. Clair, Cedar and Dade. 
The incorporators are: D. J. Haugeberg, Allie W. Campbell, Frank 
S. Gray and George S. Halliday, of Clinton, Mo., with enough South 
Dakota incorporators to comply with the law. 


TELEPHONE CONSOLIDATION—The United States Telephone 
Company, which is part of the Brailey syndicate, has taken over 
nine of the largest independent telephone companies in Ohio, be- 
sides securing the controlling interest in the Huron county tele- 
phone syndicate. The acquisition was effected through an exchange 
of securities. The following companies have been operating as 
subsidiary companies since June 1: the Columbiana Telephone 
Company, Findlay Home Telephone Company, Citizens’ Telephone 
and Message Company, of Fostoria; the Lancaster Home Telephone 
Company, the Massillon, Mansfield, Youngstown, Zanesville & Stark 
County Telephone Company. The transaction involves an exchange 
of $1,461,800 of United States Telephone Company stock divided 
into $1,100,000 common and $361,800 preferred, besides numerous 
other securities. 


NEW ELECTRIC LINE—The Madison & Fond du Lac Electric 
Railway Company has been incorporated to build a third-rail elec- 
tric line between Madison and Fond du Lac. It is stated that east- 
‘ern capital is behind the enterprise. A survey has been completed 
and the right of way is being sought. The road will be finished 
by October 1, 1907. The direct route between Madison and Fond du 
Lac will include Windsor, Columbus, Beaver Dam and Waupun. 
A line will also be built from Watertown and Fox Lake, crossing 
the main line at Beaver Dam, where the power-house will be lo- 
cated. The present capital is $150,000, which will eventually be 
increased to $3,000,000. The new road will shorten the distance 
between the two cities twenty-three miles. It will carry both pas- 


sengers and freight, and through trains will maintain a speed of 
seventy miles an hour. 


PLANS OF THE BOSTON-NEW YORK INTERURBAN—Details 
of the project for a new interurban line between Boston and Provi- 
dence, to constitute a part of a Boston-Providence-New York line, 
have been filed with the railroad commissioners by the Boston & 
New York Electric Railroad Company, the company for which ar- 
ticles of association were advertised a few weeks ago. They show 


that the proposed line would be about thirty-five miles long, with 
its Boston terminus at Forest Hills. The company asks that the 
commissioners certify that public exigency requires the construc 
tion and operation of the proposed line, and a date for a hearing 
on the petition will be announced later. Charles C. Blaney is coun- 
sel for the new company, and the directors are: Stephen W. Rey- 
nolds, John F. Crocker, L. S. Brown, Daniel W. Howland and A. B. 
Leach. The company has filed a schedule of cost of building and 
equipment of its proposed line, of which the total is $7,115,250. 
The proposed route would involve forty overhead bridges, sixteen 
under bridges, four railroad bridges, sixty farm bridges and forty- 
one culverts, items in the preparation of a private right of way 
devoid of grade crossings. 


ENGINEERING SOCIETY NOTE. 

SCHENECTADY BRANCH OF AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The third meeting of the season of 
the Schenectady branch, American Institute of Electrical Engi- 
neers was held on Saturday evening, October 20. Dr. Rossiter W. 
Raymond was the speaker of the evening and presented an address 
on “Professional Ethics,” a subject of great interest at present to 
all electrical engineers on account of President Wheeler's address 
at the Milwaukee convention of the Institute and the present ac 
tivity on the part of the Institute’s special committee recently 
appointed to formulate a code applicable to the electrical pro 
fession. Dr. Raymond was greeted by an enthusiastic audience of 
some seven hundred and the value of his remarks amply justified 
the large attendance. As president of the American Institute of 
Mining Engineers for several years, as the efficient secretary of that 
body for some twenty years and as editor for years of the Engi- 
neering and Mining Journal, which he founded, Dr. Raymond is 
particularly well equipped to speak with authority on the subject 
he chose. He addressed his remarks to the young engineers and 
students, speaking for loyalty to one’s employer and to one's self, 
with a fund of anecdote and wit that seemed inexhaustible and kept 
the room in laughter between the serious portions of his talk. 
He gave much good advice and summed up with the following 
general rule of engineering ethics: “Do not do what you can not 
tell, or if there be a good reason for not telling the details, do not 
do what you can not tell without shame.” The speakers were 
introduced by Chairman Rushmore, and among the others were 
Dr. George R. Lunn, of the First Reformed Church; Dr. W. R. 
Whitney, of the research laboratory, General Electric Company, 
and Professor Hoffman, of Union University. The branch meet: 
ings are held in the auditorium of the Schenectady High School, 
and the officers of the branch are greatly gratified by the continual 
increase in the size of the audience. Although the admission was 
by ticket only at this meeting, the attendance was the largest in 
the history of the branch. An interesting feature of the meeting 
was the large number of men who came prepared to join the branch. 
The membership committee has succeeded in building up a branch 
membership which already is more than three times the number 
of regular members and associates of the national body residing in 
Schenectady. At the same time, however, the local membership of 
the parent organization has been greatly increased on account of 
the activity of Institute work at Schenectady. Weekly meetings 
are being held through the winter. On Friday, October 5, the 
branch was addressed by T. Commerford Martin on “Technical 
Journalism,” and on October 12 by E. G. Acheson on “Inventions 
and Discoveries.” 

DATES AHEAD. 

Electrical Trades Exposition. Chicago, Jll., January 14-26, 1907. 
a Electrical Association. Milwaukee, Wis., Janu- 

American Societ 


y of Mecha : city, 
December 4-7. nical Engineers. New York city 
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NEW INCORPORATIONS. 


AUSTIN, TEX.—Jacksonville Ice and Electric Company, Jack- 
sonville. $75,000. Incorporators: Charles A. Zilker, William Wat- 
kin and L. H. Vanderwerf. 


COLUMBUS, OHIO—Massillon Northern Railway Company, Mas- 
sillon. $10,000. Incorporators: W. O. Schuster, H. W. Loeffler, 
C. F. Dow, L. A. Koons and G. W. Kratsch. 


AUSTIN, TEX.—Citizens’ Light and Power Company, Tex- 
arkana. $50,000. Incorporators: C. C. Taylor, Robert E. Miller, 
John B. King, Claude L. Shepherd and R. W. Rodgers, all of Tex- 
arkana, Tex. 


WICHITA FALLS, TEX.—Citizens’ Light and Power Company, 
Wichita Falls. $10,000. Incorporators: E. P. Walsh, Œ W. Wig- 
ham, J. D. Davis, W. E. Skeen, A. Kahn, Edward Howard and 
T. F. Taylor, all of Wichita Falls. 


DES MOINES, IOWA—American Electric Railway Company. ` 


To build an electric road from Omaha to Chicago, to pass through 
Winterset and Des Moines. $20,000. C. W. Baker, president; J. D. 
Pollard, vice-president, and Charles F. Castleman, secretary. 


AUGUSTA, .ME.—Gennessee County Niagara Power Company, 
organized at Portland, for the purpose of promoting or carrying 
on the business of an electric light and power company. $250,000. 
Officers: president, W. F. Crummett, of Portland; treasurer, Charles 
D. Fullerton, of Portland. 


LANCASTER, PA.—Leland Electric Light Company; to supply 
electric Hight and power to the residents of Manheim borough; 
$5,000; directors: J. Hector McNeal, H. C. Case, George R. Heisey, 
E. L. Baker and L. M. Endebrock. Stover Electric Light Company; 
$5,000; same’ directors as above; incorporated to furnish electric 
light and power to Mount Joy borough. 


HARRISBURG, PA.—Sylvan Avenue Street Railway Company, 
Pittsburg; $21,000. Haight’s Street Railway Company, Pittsburg; 
$15,000. Winebiddle Street Railway Company, Pittsburg; $6,000. 
Halkett Street Railway Company, Pittsburg; $3,000. Coral Street 
Railway Company, Pittsburg; $6,000. Greenwood Street Railway 
Company, Pittsburg; $7,500. Frankstown Avenue Street Railway 
Company, Pittsburg; $3,000. Glenwood Avenue Street Railway 
Company, Pittsburg; $6,000. Hale Street Railway Company, Pitts- 
burg; $6,000. Johnstown Avenue Street Railway Company, Pitts- 
burg; $6,000. Portland Street Railway Company, Pittsburg; $13,500. 
Harriett Street Railway Company, Pittsburg; $6,000. Moulton J. 
Hosack, Pittsburg, is president of all these companies. 


NEW MANUFACTURING COMPANIES. 


DOVER, DEL.—Articles of incorporation have been filed for 


the Electric Supply Company, of Maryland, to transact a business 
of wholesale and retail electric supplies, etc. The incorporators 
are: George M. Upshur, Franklin Upshur, Sherwood R. Murphy 
and John M. Newverth, Jr. The capital stock is $5,000. 


ATLANTA, GA.—E. F. Peckham, H. E. Tolman, A. Madison, 
W. J. Fletcher and J. H. Tolman have filed an application for a 
charter for the Current Motor Company, of Georgia. The company 
will be capitalized at $1,000,000, with the privilege of increasing 
the amount. It is proposed to deal in electrical appliances and to 
equip and operate power and light plants. 


PASSAIC, N. J.—Articles of incorporation have been filed of the 
R. B. Anderson Company, electrical contractor and engineer, of 
Passaic. The incorporators are: Reginald B. Anderson and H. An- 
derson, Zabriskie A. Van Houten and A. G. Van Houten. The capi- 
tal of the concern is $15,000, and the business will be conducted 
from Mr. Anderson’s present quarters in the People’s Bank Build- 
ing. 


NEW PUBLICATIONS. 


A NEW POTENTIOMETER—A recent paper on “A New Poten- 
tiometer for the Measurement of Electromotive Force and Current,” 
contributed to the Bulletin of the Bureau of Standards by H. B. 
Brooks, has been reprinted in pamphlet form. This describes a 
new design of potentiometer which is thought to have some useful 
advantages for certain kinds of work. 


THE ELECTRICAL PLANT OF THE ONTARIO POWER: COM- 
PANY—The Ontario Power Company, Niagara Falls, Ontario, has 
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published, in handsome pamphlet form, the paper entitled “The 
Electrical Plant of the Ontario Power Company,” by V. G. Converse, 
which was presented at the sixteenth annual convention of the Ca- 
nadian Electrical Association at Niagara Falls, Ontario, June 19, 
1906. 


ELECTRICAL SECURITIES. 


As compared with a week ago the active list of industrials shows 
an improvement, with considerable advances in some cases. Despite 
this advance, however, traders generally are viewing things from a 
bearish standpoint, and it is expected that until after the general 
elections there will be but little change either way. It is hoped that 
by that time there will also be a loosening of money, so that a 
number of important deals which are about to be launched may have 
the assistance of an easier money market. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 27. 


New York: Closing. 
Allis-Chalmers common ..............000. wr 17% 
Allis-Chalmers preferred ...............00. 44% 
Brooklyn Rapid Transit..............cce0. 7856 
Consolidated Gas ......essessoescssosssoseo 138% 
General Electric .............. TEES 1734% 
Interborough-Metropolitan common ....... 365% 
lnterborough-Metropolitan preferred ...... 7614 
Kings County Electric.......... awe ws 155 
Mackay Companies (Postal Telegraph and 

Cables) common ........... P a Siaie eres 70 
Mackay Companies (Postal Telegraph and 

Cables) preferred ............00. Sues 69 
Manhattan Elevated ..............ecceeeee 142 
Metropolitan Street Railway............... 104 
New York & New Jersey Telephone........ 124 
Western Union ..............0000- en bees 86 
Westinghouse Manufacturing Company..... 156 


Directors of the Consolidated Gas Company have declared the 
regular dividend of 1 per cent. The dividend is payable December 
15. Books close November 26 and reopen December 17. 

Notwithstanding the entrance into its comparatively dull season, 
earnings of the Brooklyn Rapid Transit system continue to show 
substantial gains over those of last year. 


Boston: Closing. 
American Telephone and Telegraph........ 137% 
Edison Electric Illuminating.............. 233 
Massachusetts Blectric ........ cc cee eee 69 
New England Telephone.............eeee0% 129 


Western Telephone and Telegraph preferred. 80 


Directors of the New England Telephone and Telegraph Com- 
pany have declared the regular quarterly dividend of 1% per cent, 
payable November 15. Books closed October 31 and will reopen 
November 15. 

Coupons from the five-per-cent three-year gold coupon notes of 
the American Telephone and Telegraph Company, by their terms 
payable on November 1, 1906, at the office of the treasurer in the 
city of New York, or, at the holder’s option, at the office of the 
treasurer in the city of Boston, will be paid in New York by the 
Manhattan Trust Company, 20 Wall street, or in Boston by the 
National Bank of Commerce, Sears Building. 


Philadelphia: Closing. 
Electric Company of America............ . 11% 
Electric Storage Battery coimmon.......... 71 
Electric Storage Battery preferred......... 71 
Philadelphia Electric ......... 0... cece wees 856 
Philadelphia Rapid Transit........ EEEE 271% 
United Gas Improvement...............00- 911% 

Chicago: Olosing 
Chicago Telephone ...........cccccccceess 120 
Chicago Edison Light..............cc.c00. 148 
Metropolitan Elevated preferred........... 6614 
National Carbon common................. 87 
National Carbon preferred................ 119 


Union Traction common................0.6. — 
Union Traction preferred................ . — 
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PERSONAL MENTION. 


MR. F. BISSELL, president of the F. Bissell Company, Toledo, 
Ohio, was a New York visitor last week. 


MR. F. M. HENCKEL, of the Bryan-Marsh Company, Chicago, 
Ill., reports a new heir to the “House of Henckel.” 


MR. L. P. SAWYER, manager of the Buckeye Electric Company, 
Cleveland, Ohio, was a New York visitor last week. 


MR. CHARLES PHILLIPS HILL, of the Doubleday-Hill Electric 
Company, Pittsburg, Pa., was a New York visitor last week. 


MR. R. K. MICKEY, president of the Novelty Incandescent Lamp 
Company, Emporium, Pa., spent several days at the Imperial Hotel, 
New York city, during the.last week. Mr. Mickey was accompanied 
by Mrs. Mickey. 


MR. JAMES JARDINE, of Sacramento, Cal., has been appointed 
master mechanic of the Northern Electric Railroad Company, with head- 
quarters at Chico, Cal. Mr. Jardine was formerly government inspector 
at the Union Iron Works, San Francisco. 


MR. JOHN E. McGIVNEY, purchasing agent of the New Orleans 
vention at Columbus, Ohio, spent several days in New York and 
Boston before returning to New Orleans. His new friends in both 
cities were very glad, to welcome him. 


AMONG other.New York visitors last week were John W. 
Brooks, sales manager of: Pass & Seymour, Syracuse, New York; 
William Robertson, president of the Robertson Electric Company, 
Buffalo, N. Y., accompanied by Mrs. Robertson, and J. M. S. Full- 
man, manager Steel City Electric Company, of Pittsburg, Pa. 


MR. E. J. KULAS, secretary and manager of the Brilliant Elec- 
tric Company, and vice-president of the A. & W. Electric Sign Com- 
pany, was a visitor to New York city last week. Mr. Kulas reports 
a very heavy demand for the new high-efficiency lamps which this 
company is making and expects the busy season to last for some 
time. 


MR. F. R. M. EVANS has been appointed special representative on 
tantalum, “Gem Meridian,” “Gem” high-efficiency and “Gem” stand- 
ard lamps for the Buckeye Electric Company, Cleveland, Ohio. Mr. 
Evans has had a unique technical experience in laboratory and re- 
search work on these lamps, and his engineering ability will be of 
great value to him in the sales organization of this company. 


MR. MARSDEN J. PERRY, president and genera) manager of 
the Narragansett Electric Lighting Company, Providence, R. I., 
and past-president of the National Electric Light Association and 
one of the most prominent central station managers in the coun- 
try, was a visitor to New York city last week. Mr. Perry was in 
his usual good spirits and was kept busy looking up old acquaint- 
ances. 


MR. R. C. MARDEN has been appointed district superintendent of the 
Fitchburg (Mass.) district of the New England Telephone and Telegraph 
Company. Mr. Marden entered the New England Company’s service as 
night operator at Claremont, N. H., in 1894. The three years following he 
was engaged in operating, inspection and line work and then became chief 
clerk and cashier of the company’s northern division, with headquarters at 
Burlington, Vt. From Burlington Mr. Marden was transferred to Lowell, 
Mass., where for the past six years he has been chief clerk. 


MR. JOHN W. DAVIS, who has been manager of the offices of the 
Western Union Telegraph Company and the Pacific Express Company at 
Independence, Mo., for about twenty-seven years, and also of the Bell 
Telephone Company since its establishment in Independence, has sent in 
his resignation to the telegraph and express companies. He does this in 
order to devote his entire time to the Missouri & Kansas telephone system. 
Mr. Davis has charge of the business of this company between Kansas City 
and Odessa. Mr. Davis first came to Independence in 1879 as night 
operator for the Chicago & Alton Railway, which had just been built 
through the city. 


MR. C. W. HUTTON, formerly superintendent of the electric depart- 
ment of the Sacramento Electric, Gas and Railway Company, has been 
made superintendent of the Sacramento division of the California Gas and 
Electric Corporation, with headquarters at Sacramento, Cal. He will have 
jurisdiction over the Alta, Auburn and Newcastle power-houses and the 
substations and transmission lines of the Central California Electric Com- 
pany, the Folsom power-house, the transmission lines and the Sacramento 
substation of the Sacramento Electric, Gas and Railway Company, and a 
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portion of the Bay Counties Power Companies’ transmission lines and 
substations between Davis and Lincoln. C. R. Gill, formerly Mr. Hutton’s 
assistant in the handling of the Sacramento electric department, is promoted 
to the position of superintendent of electric distribution, and will have 
charge of all of the distributing lines of the company in the city of 
Sacramento. Mr. Hutton will act in an advisory capacity in connection 
with the distribution. 


MR. C. A. S. HOWLETT, formerly a contracting engineer for 
the Western Electric Company, Chicago, 111, has been appointed 
manager of the power-apparatus sales department of the Chicago 
Office, succeeding Alfred McEwen, resigned. Mr. Howlett is well- 
known in the electrical engineering field in the Middle West. His 
technical] training was obtained at the Lawrence Scientific School, 
Harvard University. After graduation he obtained a practical ex- 
perience in the Lynn shops of the General Electric Company, later 
entering actively into commercial engineering work. He is a mem- 
ber of the American Institute of Electrical Engineers, the Western 
Society of Engineers, the Illuminating Engineering Society, is 
chairman of the General Advancement Committee of the Electrical 
Salesmen’s Association, and secretary of the Chicago division of the 
Rejuvenated Sons of Jove. 


MR. JOSEPH B. BAKER has been appointed technical editor 
of the government fuel testing plant, with headquarters at St. 
Louis, Mo. Mr. Baker for the past two and one-half years has been 
a technical writer under M. P. Rice, manager of the publication 
bureau of the General Electric Company, at Schenectady, N. Y. He 
may be considered as one of the best endowed of technical writers, 
as his skill is the result of fifteen years of practical engineering 
work, the contributing of numerous articles to the technical and 
daily press, as well as the teaching of classes in electricity and 
delivering lectures on special subjects at the Massachusetts Institute 
of Technology and at Harvard and Union Universities. His engi- 
neering training has been a broad one, comprising experience in 
the installation of electric light plants, experimental work, general 
telephone engineering, machine design and consulting engineering. 
This training, crowned by the technical publicity work which Mr. 
Baker has been doing for the General Electric Company, thoroughly 
equips him for similar work for the United States government. 


TELEPHONE AND TELEGRAPH. 


SPRINGFIELD, MASS.—A telephone line has been completed 
in Cheshire. 


LINDSAY, ONTARIO—The Lindsay town council has passed 
a by-law granting a twenty-one-year franchise to the Canadian Ma- 
chine Telephone Company, of Toronto. 


NEW LONDON, CT.—Considerable new conduit work for the 
underground cables of the Southern New England Telephone Com- 
pany wil] be undertaken in New London this fall. A new exchange 
has been opened in Colchester. This will give the Southern New 
England a total of 534 exchanges in Connecticut. 


TRAVERSE CITY, MICH.—The farmers on the peninsula have 
organized a telephone company and already have five miles of line 
in service. The whole of the peninsula is included in the terri- 
tory, and the line is connected with the Michigan State Telephone 
Company. The officers are as follows: president, H. E. DeGraw; 
secretary and treasurer, P. F. Lardie. 


AUGUSTA, ME.—The Maine Telephone Company, which re- 
cently purchased the Crosby lines, has rebuilt many of the old lines 
and has also built new ones in this vicinity. The long-distance 
service now furnished is excellent. The Mount Vernon Telephone 
Company, a local company which was organized last year, has also 
been extending its lines, and now has 230 subscribers in Mount 
Vernon and vicinity. 


LOS ANGELES, CAL.—Extensive local improvements are being 
planned by the Sunset Telephone Company. Arrangements are 
being made to string many miles of new wire and increase the 
switchboard capacity at both the central and branch offices. Work 
on the enlargement of the system will probably begin in the near 
future. Although no figures have been mentioned it is thought 
fully $1,000,000 will be expended. The company now has about 
29,000 subscribers. A new fireproof building is being erected on 
Boyle Heights in which a switchboard will be placed to facilitate 
the service to that part of the city. 


November 3, 1906 


ELECTRIC RAILWAYS. 


PROVIDENCE, R. I.—The Old Colony Street Railway Com- 
pany’s new through service between Providence and Boston has 
been inaugurated. 


DANBURY, CT.—The Danbury & Bethel Street Railway Com- 
pany has begun the work of laying tracks for a two-mile extension 
of the local street railway system. 


TAYLORVILLE, ILL.—The city council of Taylorville has de- 
cided to grant the Springfield-Pana Interurban Company a fran- 
chise through the city, with concessions which are to be arranged 
later. 


ALBANY, N. Y.—It is stated that the deal for the transfer of the con- 
trol of the United Traction Company, of Albany, to the Delaware & Hudson 
Company has been closed by the turning over of forty shares of stock to 
the latter. 


COLUMBUS, IND.—Negotiations have been closed by the Co- 
lambus Street Railway and Light Company for the building of a 
new power plant south of the city, which, with its equipment, will 
cost $100,000. 


EAST DOUGLAS, MASS. — The selectmen of Douglas have 
signed the grant that gives the Worcester & Providence Street Rail- 
way Company the right to build a double-track road in the village 
of East Douglas. 


SAN FRANCISCO, CAL.—The Peninsula Railway Company 
has begun the work of constructing its line from Mayfield to Los 
Gatos, and it is believed that the road will be ready for business 
within eight months. 


= DETROIT, MICH.—Work on the Windsor & Tecumseh electric 
railway, the franchises and rights of way of which recently passed 
into the hands of the Detroit United Railways, will be commenced 
in a short time by the new owner. 


BEAUMONT, TEX. — The construction of an electric railway 
between Beaumont and Port Arthur via Spindle Top, Port Neches 
and Nederland is now assured, a franchise having been granted the 
promoters of the road by the county commissioners’ court. 


HOLLIDAYSBURG, PA.—Arrangements have been made for building 
the Johnstown, Ebensburg & Northern Electric Railway. The first divi- 
sion from Johnstown to Ebensburg, twenty-five miles long, will be built at 
a cost of $500,000 by the Endelbel Construction Company, of New York. 
The road, it is reported, will later be extended to Hollidaysburg and Al- 
toona. 


DOYLESTOWN, PA.—The Newtown Electric Street Railway Com- 
pany, which controls the road between Doylestown and Newtown, 
reorganized by electing Thomas P. Chambers president, and Alex- 
ander Chambers, A. W. Watson, George C. Worstall, T. S. Ender- 
dine, E. H. Buckman, all of Newtown, and H. E. Woodman, of 
Philadelphia, directors. 


SYRACUSE, N. Y.—Announcement is made that the contract 
for grading the proposed extension of the Syracuse, Lake Shore & 
Northern Electric road from Baldwinsville to Fuiton, a distance 
of fifteen miles, including the foundations for the bridges, has 
been awarded by the Beebe syndicate of electric roads to the firm 
of C. E. & J. S. Kaulbach, of Phenix. 


WATERBURY, CT.—At a recent meeting of the directors of the 
Woodbury & Waterbury Street Railway Company it was decided 
to build the new trolley line to Lake Quassapaug as soon as possi- 
ble. At the same meeting it was decided to merge the Woodbury & 
Waterbury company and the Seymour & Woodbury company and 
to operate them under one management. 


MONMOUTH, ILL.—At a meeting of the Rock Island Southern 
interurban officials and St. Louis and New York capitalists, one 
and a quarter million dollars was secured to extend the line from 
Monmouth to Rock Island. Surveying parties will commence work 
at once and the route be determined. Contracts for construction 
aiso will be let and the line completed within a year. 


FARMINGTON, MO.—The St. Francois County Court has 
granted franchises to two electric railroads, which propose to give 
the Jead belt an outlet to St. Louis. The railway companies are 
the St. Louis, Montesano & Southern, of which Charles A. Gutke, 
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of St. Louis, is president, and the St. Louis & Southeastern, of which 
O. M. Munroe, of De Soto, is president. The former company is 
capitalized at $4,000,000, and the Southeastern at $250,000. 


ALBANY, N. Y.—Paul Smith’s Electric Light and Power and 
Railroad Company has asked the state commission on gas and 
electricity for permission to issue $5,000 of bonds and to increase 
its capital from $75,000 to $100,000. The funds are needed to com- 
plete the company’s railroad. The Saranac Lake Light, Heat and 
Power Company has requested permission to sell its property and 
franchise to the Paul Smith’s company. 


WAYNESVILLE, MO.—J. J. Burns, of St. Louis, is organizing 
a stock company to build an electric road connecting Waynesville 
with the ’Frisco system at Crocker. He proposes to organize, with 
a capital stock of $15,000 per mile, the citizens to purchase $20,- 
000 stock; the remainder will be bought by eastern capitalists. This road 
will eventually be built from Eldon to Mountain Grove, Mo., and will 
furnish transportation facilities for the most fertile region of the Ozarks. 


ROMNEY. W. VA.—The Petersburg district in Grant county and 
the South Fork and Moorefield districts in Hardy county will 
vote at the regular election in November on the proposition to sub- 
scribe for $20,000 worth of the bonds of the proposed Hampshire 
Southern Railway Company, which proposes to build a line from 
Romney to Petersburg, the line for which has already been laid out. 
It is also proposed to exempt the bonds from interest payment 
for a period of ten years, in order to encourage the new road. 


NEW HAVEN, CT.—The Connecticut Railway and Lighting 
Company will at once begin the work of connecting its trolley line, 
which is now being bulit down the eastern side of the Naugatuck 
river, from Naugatuck to Seymour, with the present tracks of the 
Connecticut Railway and Lighting Company at the south. When 
this work is completed, which wil] be in good season next year, 
the Connecticut Railway and Lighting Company will have un- 
interrupted trolley lines from Waterbury to Bridgeport and thence 
to beyond Stamford on the southwest, paralleling the steam lines 
of the New York, New Haven & Hartford Railroad Company. 


WILKESBARRE, PA.—At a meeting of the officials of the 
Wilkesbarre & Wyoming Valley Traction Company it was decided 
to apply to the court for the privilege to construct two new lines. 
One of the lines will be known as the Pittston & Avoca Street Rail- 
way Company and will operate between the two towns, passing 
through Hughestown. The other road wil] start from the pres- 
ent terminus of the East End line and will extend through Par- 
sons, Miners Mills and Hudson, connecting with the present Plains 
line at Miners Mills. This will be known as the Wilkesbarre & 
Plains Railway Company. An extension will also be made to the 
Sugar Notch and Georgetown lines as soon as the new road is 
completed. The new improvements will cost over $500,000. 


LIMA, OHIO—The building of the trolley link between Sandusky 
and Fremont is being rapidly pushed forward by the Lake Shore 
Electric, and the Western Ohio has entered into contracts for the 
construction, early in the spring, of the connecting link between 
Fremont and Fostoria, which, when completed, will parallel the Lake 
Erie & Western road from Celina to Sandusky. The Schoepf-Morgan 
branch, Known as the Indiana Union Traction Company, has made 
complete surveys for the building of a link between Cclina and Portland, 
Ind., in the spring. By this road this city will have an air line by 
trolley to Indianapolis, also Toledo and Detroit. With the Fremont- 
Fostoria link, Cleveland and Lima will be given through trolley service, 
there being no direct steam line from Lima or northwestern Ohio. 


TOLEDO, OHIO—Arrangements have been completed by the 
Toledo & Indiana Railway Company for the extension of its lines 
westward from Bryan, which will fill the last gap in the continu- 
ous system of trolley lines between Chicago and Erie, Pa. It is 
expected the gap, which extends from Bryan to Waterloo, a dis- 
tance of twenty-five miles, will be closed by the new trolley by 
the end of 1907, making a continuous line from Toledo to Chicago. 
From Toledo eastward there is a chain of trolley roads, including 
the Lake Shore Electric to Cleveland, and the Cleveland, Paines- 
ville & Eastern, from Cleveland to Erie, Pa. A new line is now 
being constructed from Erie to Buffalo. When this line and the 
line between Bryan and Waterloo are completed, a continuous 
trolley system will exist between Buffalo and Chicago. 
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ELECTRIC LIGHTING. 


OTSEGO, N. Y.—A franchise has been granted for an electric 
lighting system. 


PROVO, UTAH—The citizens of Provo have voted against the 
proposition to buy the electric light plant. 


ST. CHARLES, MO.—lIt has been decided by the city council 
to buy new equipment for the electric light system. 


ST. JOHNSVILLE, N. Y.—At a meeting of the village board a 
franchise was granted to the Hudson River Electric Power Com- 
pany. 


ST. AUGUSTINE, FLA.—The South Beach Bridge and Railway 
plant has been transferred to the St. Johns Light and Power Com- 
pany. 


NIAGARA FALLS, N. Y.—The Niagara, Lockport & Ontario 
Power Company has been granted a power franchise to do busi- 
ness in Lancaster. 


LOS ANGELES, CAL.—Los Angeles capitalists are said to be 
behind a new scheme for a power plant in Fresno county, on which 
they propose to expend $200,000. 


GUTHRIE, OKLA.—Reynolds & Tucker, of Tulsa, have been 
granted a franchise to put in a $20,000 electric light plant at 
Sapulpa, and work on it will begin soon. 


LOS ANGELES, CAL.—The city council and the board of pub- 
lic works have agreed to install 200 new street lights, one-half that 
number in January next and the balance during the spring months. 


PORTLAND, ME.—The Portland General Electric Company is 
completing its new power and distributing station on Knott street. 
It is 100 by 50 feet, and with its machinery will cost upward of 
$40,000. 


GREELEY, COL.—Tax payers have voted by a large majority in 
favor of granting the Greeley Gas and Electric Company a franchise. 
The company will now issue bonds, enlarge its plant and build a 
new power-house. About $40,000 will be expended. 


ELYRIA, OHIO—The city council has granted to the Elyria 
Milling and Power Company a franchise to use the streets and alleys 
of the city for the purpose of erecting poles, stringing wires and the 
operation of an electric lighting plant in Greater Elyria. . 


FREDERICKSBURG, VA.—The Fredericksburg Water Power 
Company, owned by Joseph F. Swift, of Wilmington, Del., has been 
sold to a party of capitalists, represented by W. C. Whitney, of 
Rock Hill, S. C. The price is said to have been $125,000. 


BOSTON, MASS.—The Pittsfield Electric Company has. petitioned 
the gas commissioners to increase its capital stock from $150,000 
to $225,000 and its bonded debt from $100,000 to $150,000. The pro- 
ceeds are to be applied to the completion of a new power-plant and 
other additions. 


BLACKSBURG, VA.—The Blacksburg Power and Supply Com- 
pany has placed an order for the first instalment of machinery 
for its plant. This company was organized in September, with 
D. H. Keister, president; J. F. Evans, vice-president; M. F. Slusser, 
secretary and treasurer. 


COBOURG, ONTARIO—A special meeting of shareholders for 
reorganization of the Northumberland-Durham Power Company 
was held recently. Twenty-one directors were elected from Co- 
bourg, Port Hope, Colbourne, Campbellford and Belleville. J. A. 
Culverwell was elected president. 


SALEM, OHIO—The Ford Lighting Company, now located in 
Elyria, has been purchased by a newly incorporated company of 
local business men and will be transferred to Salem in the near 
future. The new company is incorporated with a capital of $30,000, 
all the stock being held in Salem. 


PEABODY, MASS.—The lighting committee appointed to investi- 
gate the municipal electric lighting plant problem has returned 
its report, which will be brought before the town at its next meet- 
ing. The committee comes to no definite conclusion, but rather 
favors the purchasing of current in preference to rebuilding the 
town plant. The committee fully endorses the report of the Elec- 
trical Auditing Company, Boston, Mass., which suggests the al- 
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ternative proposition of either manufacturing or purchasing cur- 
rent. This report made a close analysis of the situation and pointed 
out the conditions under which the town might profitably purchase 
its current from a private corporation. 


BRIDGEHAMPTON, N. Y.—The Babylon Electric Light Company 
is contemplating installing an all-day service, having facilities for 
power as well as lights. The capital stock of the company will be 
increased from $15,000 to $75,000. A modern fireproof building is 
to be erected to accommodate the new plant. 


ASHTABULA, OHIO—The Merchants’ Lighting Company has 
been incorporated for the purpose of establishing in this city a new 
electric light plant. The project is due to the inability of the present 
municipal plant to supply the demand for lighting, and to the 
refusal of the council to make needed additions. The movement is 
supported by the merchants of the city, and has ample financial 
backing. 


SYRACUSE, N. Y.—The Niagara, Lockport & Ontario Power Com- 
pany, which furnishes electricity for the running of the cars of 
the Syracuse Rapid Transit Company, has completed its duplicate 
line nearly to Rochester, and will continue work until it reaches 
the city line at Syracuse. This system, it is expected, will enable 
the company to deliver power without interruption, which it has 
not been able to do up to the present time. 


WILKESBARRE, PA.—A meeting of the stockholders of the 


. American Electric Light Company and the American Gas Light 


Company, of Bloomsburg, has been held and the companies merged 
into one. Officers were then elected as follows: president, E. B. 
Tustin; vice-president, J. B. Russell; secretary and treasurer, A. W. 
Duy. The above and P. R. Bevan and G. W. Reynolds, of Wilkes- 
barre, and H. S. Barton, of Bloomsburg, were elected as directors. 
A name for the new company will be decided on later. 


ESSEX JUNCTION, VT.—A deal has been closed whereby the 
extensive water power on the Winooski river at Essex Junction 
has been sold to the Consolidated Electric Company, of which F. H. 
Parker, of Burlington, is superintendent. This deal includes the 
Hunter, Shiland and Johnson dam, the water power owned by C. W. 
and S. A. Brownell, the grist mill and creamery owned by W. B. 
Johnson & Company and the sawmill owned by S. A. Brownell. 
This power will be developed at an estimated cost of $250,000. 


WESTERVILLE, OHIO—After defeating municipal ownership 
last year, Westerville has reconsidered it, and by a majority vote 
passed a proposition to issue $12,000 in bonds for the purpose of 
purchasing the franchise and plant of the Westerville Electric Com- 
pany. The plant will be enlarged and improved for the purpose of 
supplying electric lights to the corporation and inhabitants. The 
question of municipal ownership has been agitated for some time, 
and prior to the voting, a mass meeting was held, at which the 
matter was thoroughly discussed. 


SUMAS, , WASH.—Representatives of the Stave River Power 
Company have been looking over the country with a view of ex- 
tending a power line at Sumas and to Kendall to furnish power 
for the cement plant to be started by the Coleman-Evans interests. 
The plant of the company has a capacity of 45,000 horse-power, and 
lines are being extended all over British Columbia for the pur- 
pose of furnishing power and light. The company also proposes 
to build an electric line from Vancouver to Sumas Prairie and Chilli- 
wack, and will touch the boundary line at Sumas. 


ONEIDA, N. Y.—It is said that a deal has been consummated 
whereby the stock of the Madison County Gas and Electric Com- 
pany, of Oneida, has become the property of the Hudson River 
Electric Power Company, one of whose interests is the Empire 
State Power Company, which has the contract for lighting the city 
of Oneida for a term of five years from January 1. By the terms 
of the sale it is understood that the Empire State Power Company 
assumes and will use the lines and lamps of the Madison county 
company, so far as is practicable, in the fulfillment of the contract. 
The franchise for commercial business, owned by the Madison 
County Gas and Electric Company, also becomes the property of 
the Hudson River Electric Power Company, and under its provi- 
sions the Empire State Power Company will do a commercial busi- 
ness in the city. 
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INDUSTRIAL ITEMS. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., has ready 
for distribution discount sheet No. 848. This sheet will be sent to 
any one interested upon request. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., has ready for distribution a new discount 
sheet on Habirshaw wires and cables. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, is mail- 
ing a striking folder entitled “A Pair of Crooks.” This calls atten- 
tion to the perfect alignment of “Columbia” carbons. 


THE SARCO COMPANY, 906 Sixth avenue, New York city, 
has designed a neat little booklet calling attention to the Sarco Key 
arm-switch. This booklet will be sent to any one interested upon 
request. 


THE A. & W. ELECTRIC ‘SIGN COMPANY, Cleveland, Ohio, 
has been incorporated under the laws of the state of Ohio for 
$25,000. The following officers have been elected: H. J. Walzer, 
president and treasurer; E. J. Kulas, vice-president, and William 
Knapp, secretary. 


THE AMERICAN INSTRUMENT COMPANY, Philadelphia, Pa., 
has arranged for a representation in Chicago, Ill., with A. B. Weeks 
in charge. Arrangements for representation on the Pacific coast 


have also been made with the Holabird-Reynolds Electric Com- 


pany, San Francisco and Los Angeles. 


M. W. DUNTON & COMPANY, Providence, R. I., are mailing to 
those interested a folder containing samples of “Red Rope” paper, 
showing the sizes which are carried in stock for insulating pur- 
poses. The firm carries a large stock of this paper constantly on 
hand in different widths and thicknesses. . 


THE GERMANIA ELECTRIC LAMP COMPANY, Harrison, N. J., 
owing to the great increase in orders, removed on November 1 to 
larger quarters at 420-422 Ogden avenue, Newark, N. J. The com- 
pany manufactures Germania standard and refiector lamps. It will 
retain its New York office at 120 Liberty street. 


THE SOLAR ELECTRIC COMPANY, Chicago, Ill., entertained 
Sir Thomas Lipton at the recent advertising show at Chicago, Ill. 


Sir Thomas expressed himself as very much impressed by the 


decorative advertising lamps made by this company, and gave an 
order for a large number of the Canteen globes to advertise Lipton’s 
tea in all parts of the world. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 
ready for distribution bulletins No. 1,082, No. 1,083, No. 1,084 and 
No. 1,085, describing and illustrating, respectively, multiple alter- 
nating-current street arc-lighting system, types MA and M induction 
motors, ‘standard switchboard panels for multiphase generators, 
and integrating switchboard wattmeters. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
made an interesting exhibit at the recent appliance exhibition of 
the American Street and Interurban Railway Manufacturers’ Asso- 
ciation at Columbus, Ohio. Several single cells for railroad and 
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lighting work were shown, as well as a number of very interesting 
photographs of Gould installations. The company was represented 
by R. H. Watson, Chicago; T. Milton, Chicago; H. W. Powers and 
John Eipper. 


THE DETROIT INSULATED WIRE COMPANY, Detroit, Mich., 
has well under construction a large building which will be equipped 
as rapidly as possible for the manufacture of rubber-covered wire 
and cables, lead-covered cables, weatherproof wire and flexible cords. 
The officers of the company are E. E. Keller, president of the West- 
inghouse Machine Company, president; J. H. Hunter, of the National 
Cable and Wire Company, vice-president, and Arthur Hartwell, 
secretary and treasurer. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburg, Pa., 
has purchased the entire assets, good will, etc., of the Osburn Flexi- 
ble Conduit Company, and will hereafter control the manufacture 
and sale of “Flexduct.” In order to better serve the interests of 
customers, al] business pertaining to ‘“Flexduct,” fiexible conduit 
and “Economy” rigid conduit will be conducted from the head- 
quarters of the company at Pittsburg. C. E. Corrigan, vice-presi- 
dent of the company, will hereafter be located at the general offices 
in the Fulton Building, Pittsburg, Pa. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is calling 
attention to its universal portable. This portable combines the 
desirable features of an adjustable portable, and is light in weight, 
strong, durable and ornamental. When not in use it may be folded 
into a small space. There are no screws nor nuts used to tighten the 
apparatus, and the solid cast base, weighing five and one-half 
pounds, is heavy enough to keep the portable from being easily 
overturned. The bottom of the base is felt-covered, so that it will 
not mar nor injure a polished desk. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published the tenth edition of “Graphite as a Lubricant.” The 
subject of lubrication in general, and graphite lubrication in par- 
ticular, are exhaustively treated. In addition to the good features 
of the previous editions the latest information, both scientific and 
practical, that has to do with the subject, is added, making the 
booklet very valuable. This work is arranged and indexed so as 
to readily enable the reader to find the information he is most 
interested in. The company will be pleased to send copies of the 
booklet upon request. 
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THE GREEN FUEL ECONOMIZER COMPANor sáatteawan, 
N. Y., is building two induced draught fans of ex« pnal dimen- 
sions for the power station of the East St. Louis & «burban Rail- 
way Company. The wheels of the fan, which are overhung, meas- 
ure nineteen feet six inches in diameter, and are seven feet wide 
at the tips of the blades. These are believed to be the largest 
overhung induced draught wheels ever built. They will be driven 
by Corliss engines, and will be carried on ten-inch steel shafts. 
They have specially designed two-part spool hubs, which occupy 
comparatively little space on the shaft, and permit the bearings to. 
be set in close to the centres of gravity of the wheels. Each water- 
cooled bearing weighs over a ton. 


Record of Electrical Patents. 


Week of October 16. 


833,733. TELEPHONE SYSTEM. William W. Dean, Chicago, Ill., 
assignor to Kellogg Switchboard and Supply Company, Chi- 
cago, Ill. Filed December 23, 1902. Makes use of a consequent- 
pole, electromagnet device for controlling the call bells. 


833,741. ELECTROMAGNET. Hans H. Hansen, Chicago, Ill. Filed 
May 1, 1905. A magnet suitable for call bells provided with 
two circuits for carrying dephased currents. 


833,745. TELEPHONE TRANSMITTER-ARMS. John A. Loff, Chi- 
cago, Ill, assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Il. Filed December 6, 1901. A method of con- 

. Structing a pivoted arm. 


833,760. REGULATING APPARATUS. Elmer A. Sperry, Cleve- 
land, Ohio, assignor to the Safety Car Heating and Lighting 


Company. Filed June 6, 1905. A dynamo provided with two 
commutators, two sets of brushes and means for automatically 
bringing into action either set. 


833,765. - SIGNAL SYSTEM FOR RAILWAYS. Maximillian G. 
Voigtlander, Harrison, Ohio, assignor of one-third to Owen wW. 
Grubbs, Harrison, Ohio, and one-third to Abraham L. Weeks, 
Harrison, Ind. Filed November 14, 1904. An automatic block 
system, one rail being continuous. 


833,778. FASTENING DEVICE FOR SWITCHBOARD CONNECT- 
ING-CORDS. Edward B. Craft, Chicago, Ill., assignor to West- 
ern Electric Company, Chicago, Ill. Filed December 7, 1904. 
Provides hooks for supporting the telephone-cord terminals. 


833,781. SIGHTING-MACHINE. Bradley A. Fiske, U. S. Navy. 
Filed January 2, 1904. A target device for training gunners. 
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833,805. ELECTRICAL SELECTING APPLIANCE. Charles BE. 
Scribner, Jericho, Vt., assignor to Western Electric Company, 
Chicago, Ill. Filed December 18, 1905. A spring-actuated call- 
ing device. 


833,816. TELEPHONE-CIRCUIT SIGNALING APPARATUS. James 
G. Wray, Chicago; Herbert T. Gardner, Maywood, and Wiliam 
G. Kinton, Chicago, Ill., assignors to American Telephone and 
Telegraph Company. Filed July 3, 1905. Employs an électro- 
magnetic pole-changing switch for actuating the signals. 


833,817. TELEPHONE SWITCHING AND SIGNALING APPA- 
RATUS. James G. Wray, Chicago; Herbert T. Gardner, May- 
wood, and William G. Kinton, Chicago, Ill., assignors to Ameri- 
can Telephone and Telegraph Company. Original application 
filed July 3, 1905. Divided and this application filed March 12, 
1906. A four-party-line system employing plus and minus bells. 


833,866. TELEPHONE SYSTEM. Charles V. Beaver, Anita, Iowa. 
Filed August 19, 1904. An intercommunicating telephone sys- 
tem which operates by various groupings of a limited number 
of wires. 


833,870. UNDERGROUND CONDUIT. Horace B. Camp, Akron, 
Ohio. Filed October 3, 1905. A number of hollow members 
are surrounded by a reenforced cement body. 


833,877. INSULATOR. Francis J. Grant, Chicago, Ill. Filed August 
12, 1905. Has two arms set at an angle with each other. 


833,906. TELEPHONE SWITCHING AND BUSY-TEST APPA- 
RATUS. James G. Wray, Chicago; Herbert T. Gardner, May- 
wood, and William G. Kinton, Chicago, Ill., assignors to Ameri- 
can Telephone and Telegraph Company. Filed July 3, 1905. 
Makes use of a series of relays connecting for two central sta- 
tions together. 


833,907. SIGNALING APPARATUS FOR TELEPHONE TOLL 
LINES. James G. Wray, Chicago; Herbert T. Gardner, May- 
wood, and William G. Kinton, Chicago, Ill., assignors to Ameri- 
can Telephone and Telegraph Company. Filed July 3, 1905. 
Provides a supervisory signal at the called central station. 
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,760. REGULATING APPARATUB. 


833,929. HG ING APPARATUS. Charles W. Hunt, New York, 
N. Y. Filed February 7, 1906. Two drums are driven by inde- 
pendent motors. 


833,968. ALTERNATING-CURRENT CONTROLLER. David Lar- 
son, Yonkers, N. Y. Filed September 28, 1905. Controls auto- 
matically the acceleration of the motor by means of two actu- 
ators placed one in series and one in shunt. 


834,010. ELECTRICAL CONTROLLER. David Larson, Yonkers, 
N. Y. Filed November 4, 1905. A current controller for a con- 
stant voltage system, the controller being a motor with two 
opposed windings. 


834,054. SPARK-GAP AND MUFFLER THEREFOR. Aaron E. 
Harrison, New York, N. Y., and Crowell M. Haslett, Jersey City, 
N. J. Filed September 26, 1905. The spark-gap is enclosed in 
a chamber provided with an outlet to a second muffling 
chamber. 


834,084. HIGH-POTENTIAL INSULATOR. Louis Steinberger, New 
York, N. Y. Filed March 24, 1905. The insulator, consisting 
of a number of hoods engaging each other, is supported on a 
soft rubber bushing. 


~— 834098. ALTERNATING-CURRENT MOTOR. Charles A. Ablett, 


Schenectady, N. Y., assignor to General Electric Company. Filed 
July 30, 1903. A motor of the induction commutator type. 


834,100. OVERHEAD TROLLEY SYSTEM. Charles E. Barry, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
May 1, 1905. The overhead conductors are supported at the 
side of the road, means being provided for changing auto- 
matically from one side to the other. 


834.104. TELEPHONE BRACKET. Charles H. Borden, Stamford, 
Ct. Filed August 29, 1905. An adjustable bracket having a 
parallel movement. 
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834,128. ELECTRIC SWITCH. Laurence A. Hawkins, Schenectady, 
N. Y., assignor to General Electric Company. Filed February 
1, 1906. A number of independently movable switches are 
employed, and means for automatically breaking the circuit 
if they be closed out of a predetermined order. 


834,129. BLOCK SIGNAL SYSTEM. Laurence A. Hawkins, Schenec- 
tady, N. Y., assignor to Genera] Electric Company. Filed April 
7, 1906. A train-actuated block signal system. 


834,134. TROLLEY BASE. Henry Holland, Cleveland, Ohio. Filed 
August 5, 1905. The socket is provided with a double fulcrum 
rest. 


834,147. AUTOMATIC MOTOR CONTROL. Sam H. Libby, East 
Orange, N. J., assignor to Sprague Electric Company. Filed 
May 21, 1904. The controlling resistance is cut out by a pilot 
motor. 


834,084. HieaH-PoTENTIAL INSULATOR. 


834,148. TRANSFORMER. Charles E. Lord, Norwood, Ohio, as- 
signor to the Bullock Electric Manufacturing Company. Filed 
October 19, 1905. The air, after being forced through ventilat- 
ing passageways in the core and coils, is passed through a 
cooler. 


834,160. TRANSFORMER. Louis C. Nichols, Norwood, Ohio, as- 
signor to the Bullock Electric Manufacturing Company Filed 
October 19, 1905. Passageways are arranged so that air passes 
through the coils in two different directions. 


834,162. ELECTRICAL RESISTANCE PYROMETRY. Edwin F. 
Northrup, Philadelphia, Pa., assignor to the Leeds. & Northrup 
Company, Philadelphia, Pa. Filed June 16, 1906. Employs a 
low-resistance element. 


VAPOR ELECTRIC APPARATUS. Charles P. Steinmetz, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
July 1, 1904. One of the electrodes is of vaporizable material. 


834,175. MAGNETIC ORE SEPARATOR AND CLASSIFIER. Guy 
H. Waring, Webb City, Mo. Filed November 16, 1905. A series 
of electromagnets is placed over an inclined trough of non- 
magnetizable material. 


834,208. TELEPHONE SYSTEM. Charles Kenney and Robert H. 
Leather, Philadelphia, Pa. Filed April 25, 1904. An indicator 
is provided with means for connecting it in circuit with any 
one of the instruments. 


834,220. METHOD OF MAKING COILS FOR ELECTRICAL APPA- 
RATUS. Edward L. Aiken, Schenectady, N. Y., assignor to 
General Electric Company. Original application filed December 
5, 1898, patented February 10, 1903, No. 720,092. Divided and 
application filed January 31, 1901. Again divided and this 
application filed August 13, 1902. Flat helixes are wound and 
the turns separated by a spreader. 

834,235. ELECTRIC SIGN. Anatole C. Heiny, New York, N. Y., 
assignor, by direct and mesne assignments, to Heiny Electric 
Company. Filed December 15, 1904. A plurality of panels is 
provided, each having incandescent lamps arranged in fixed 
groups. 
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DOMESTIC ELECTRICITY. 

A valuable feature of the electrical appliances which have 
been devised to bring comfort to the housekeeper has been the 
convenience of the apparatus. The chafing-dish and the broiler 
are always ready for service, the electric iron is always hot and 
maintains a constant temperature, and, in fact, to bring any 
one of these little devices into service requires merely the turn- 
ing of a switch. There is no doubt that this feature is a most 
important one. This readiness to serve, if it went with no other 
advantage, would be sufficient to overbalance a considerable dis- 
advantage in the matter of first cost and cost of operation, if 
such exist. 

But there is a feature of these electrical devices which, 
while recognized in a way, does not seem to have been given 
sufficient emphasis. This feature is very strikingly brought out 
by Mr. H. W. Hillman in the current issue of Cassier’s Magazine. 
Mr. Hillman not only calls attention to the readiness-to-serve 
feature, but shows how this feature brings with it other and 
important advantages. An electric egg-boiler, for example, when 
supplied with a small quantity of water, produces steam in forty- 
five seconds, which, added to the three minutes required to boil the 
eggs, gives three minutes and forty-five seconds as the entire 
When the eggs are boiled 
in the old way, it is customary to put on a quart or so of water 
over a gas burner or a coal stove and to allow five or ten minutes 
or more in order to bring the water to the y “~er temperature, 
so that the total operation requires three o. 


time in which the device is in use. 


ur: times as 
long as the new method, and at the same time is much more 
wasteful because of the large amount of water heated. The 
same system—that is, cooking by steam generated in an electric 
heater—may be applied in preparing other foods, for which 
purpose it is just as economical. Nearly all the heat developed 
by the electric heater is taken up by the water, and nearly 
all of this is utilized in preparing the food. There is almost 
no waste. This is a feature which is worthy of being dwelt upon 
more at length. 

There is no doubt that a feeling exists among possible users 
of electrical household appliances that with all their advantages 
and conveniences they are too expensive for ordinary use be- 
cause of the relatively high cost of a unit of heat when produced 
in this way. It is true, of course, that electrical energy is energy 
in an exalted form, which has been obtained only at considerable 
sacrifice and it must, therefore, be sold at figures which, per 
unit of heat produced, seem high. But the point brought out 
by Mr. Hillman leads one to wonder whether, after all, the 
In the 
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ordinary operations of a kitchen range or gas stove the heat 
losses are enormous; in fact, they amount to nearly all of the 
heat developed, at least in the case of the coal stove. The mat- 
ter seems to be a small one for each individual householder, 
but when it is remembered that the same wasteful method is 
going on in every house it is evident that ihe aggregate loss is 
considerable, and one well worthy of avoiding. The loss is 
due, of course, to the intermittent character of the work and to 
the badly designed apparatus for utilizing the heat. It would 
be interesting to compare, on a heat-efficiency basis, the per- 
formance of the coal stove, the gas range and the electric heater, 
starting, of course, with the coal pile and finishing with the 
heat actually delivered to the prepared food. It might be 
found that the electrical system, although it seems to be a 
roundabout way, is, after all, the least wasteful. 

This feature is found also in other electrical appliances. 
They are always ready to work and are remarkably efficient. 
And it might even be found that for such purposes as heating 
a room for a short time in the morning and evening that an 
electric heater, even with energy at a few cents per kilowatt- 
hour, would cost less and give more comfort than a good type 
of coal furnace, for, in order to obtain heat from the latter 
for a short time in the morning and at night requires that it 
be kept going continuously. Mr. Hillman seems to think that 
this feature of electrical appliances—that is to say, the thermal 
efficiency with which they perform their operations—goes a 
long way towards making that operation no more expensive 
than if performed in any of the older ways; and the fact that 
he uses many electrical appliances throughout his house for 
cooking, lighting and even heating the rooms in spring and 
fall, and that his average monthly bill for electrical energy for 
the past two years has been only $6.69 at a price of five cents per 
kilowatt-hour, lends considerable force to his arguments. 

So far the problem has been looked at from the point of 
the consumer only, but the desirableness of the load from the 
standpoint of the central station would doubtless lead the latter 
to make some inducement, and in this way build up a very 
economical load curve. One can not look for any startling develop- 
ment in this field, but it is a fact that the use of these appliances 
has increased during the past year or so much more rapidly than 
was anticipated, and there is every likelihood that it will go on 


increasing at a greater rate. 


A NEW METHOD OF REGULATING ALTERNATORS. 

A great many ways have been devised for controlling the 
performance of alternating-current gencrators so as to give either 
a constant voltage or one rising with an increase in the load. 
Practically all plans that have been tried for accomplishing the 
same purpose in direct-current design have been applied to 
alternators. With an alternating machine, however, the problem 
is, no doubt, more difficult, because the demagnetizing action of 
the armature depends upon two factors which are not necessarily 
related. An increase in the armature current sets up an in- 
creased demagnetizing force as does also an increase in the 


angular lag of the current with respect to the electromotive-force. 
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Any perfect system of compounding or compensating an alter- 
nator for all loads must therefore provide for these two actions, 
and it is the difficulty of doing this that caused so many attempts 
at compounding alternators to fail. 

The first plan of compounding an alternator which was natu- 
rally suggested was simply to add series turns to the alternator 
fields and supply these with rectified currents from the armature. 
The plan worked satisfactorily for purely lighting loads, but when 
alternating-current motors began to be used it no longer met 
the requirements. This led to various devices for meeting the 
new difficulty. The use of condensers and of over-excited syn- 
chronous motors to correct the power-factors of an inductive 
load was suggested and even tried, but never met with encour- 
agement. One of the prettiest solutions is that due to Rice, 
in which advantage is taken of the shifting of the phase of the 
armature reaction of the alternator to compound an exciter 
mounted on the same shaft. Another plan was proposed by A. 
Heyland, which really developed from his method of winding 
induction motors so as to increase the power-factor. 

Now Heyland has come forward with another plan which is 
very pretty in theory and which attacks the problem in a new 
way. Frequently it has been found, particularly in electrical 
engineering, that certain reactions which give a great deal of 
trouble at first can be so utilized as to correct the very trouble 
they cause. This is the case with the new method; as the in- 
creasing armature reaction, due either to an increase in the arma- 
ture current or a change in its phase, is made to compound the 
exciter field, and thus avoid the decrease in electromotive-force 
which would otherwise result. This method is described in 
L’ Eclairage. Electrique (Paris) for October 20, and a brief 
abstract of the article appears on another page of this issue. 

In brief, Mr. Heyland recognizes the two components of 
armature reaction, the cross-magnetizing and demagnetizing 
effects, and he utilizes the latter. This is done by turning off 
alternate pole faces of the alternator field so as to increase the 
air gaps and thus unbalance the magnetic system. The effect 
of the demagnetizing component of the armature reaction will 
then be to set up magnetic leakage, which, under these condi- 
tions, would tend to pass through the shaft of the alternator. 
If, upon this same shaft, the armature of the exciter be mounted, 
the leakage flux will tend to complete the circuit through the 
armature and field cores of the exciter and the frame of the 
alternator, provided no other path be offered. This would weak- 
en one-half of the exciter poles as much as it strengthened the 
other, unless special provision were made to utilize it, which is 
done by turning off, as in the case of the alternator, the alter- 
nate poles of the exciter field, leaving a smaller air gap at those 
poles, which would be strengthened by the leakage flux. To pre- 
vent this difference in the air gap producing unbalanced electro- 
motive-forces in the alternator, those poles having the longer air 
gap are provided with more turns in their exciting coils, so that 
when there is no armature reaction the flux through the different 
air gaps will be equal. The action of this arrangement is as 


follows: With the machine running unloaded the armature, of 
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course, has no effect, but as the load goes on the leakage flux 


set up by the reaction passes through the shaft aud the exciter | 


armature and fields in such a way as to strengthen them. This 
effect increases not only with the armature current, but with 
the angle of lag of an inductive load on the generator, since the 
demagnetizing components of such currents are greater. Some 
control over the amount of regulation can be made by con- 
trolling the field strength of the exciter, but the inventor of the 
method believes that when once adjusted it will take care of 
all load variations. | 

The method is not only very simple in that it calls for no addi- 
tional circuits on either machine, but, as well, because it makes 
direct use of the very reaction which affects the regulation of the 
machine. Moreover, since it utilizes the magnetic forces it is 
applicable to generators and exciters having different numbers 
of poles; a feature which makes direct electrical compensation 
difficult. In the article referred to no account is given of any 
practical test of the system, so it is yet a question just how 
perfect the compounding will be; but since there are various 
methods of changing the degree of the effect, either by varying 
the relative lengths of the air gaps or by changing the relative 
magnetizations of the alternator and exciter, there seems to be 
no reason why a small cause at the alternator armature should 
not produce a considerable effect at the exciter fields. In fact, 
Heyland proposes adjusting the apparatus for half load, so that 
the variation in magnetization will be both up and down, and he 
expects to be able in this way, with a small total leakage flux, 
to over-compound his alternator to any desired extent. 


USEFUL OR USELESS RACES. 

| Two recent events attracted world-wide interest. One was 
the Vanderbilt cup automobile race on Long Island, and the 
other was the balloon race starting from Paris and finishing in 
England.. The contestants in both of these races were men of 
means or men well paid for doing what they did, and therefore 
no one should complain at what seems to be a waste of time and 
a useless risk of life. With respect to the automobile races, it 
may be said by the manufacturers that they assist in eliminating 
weak features and suggest means of improvement; yet the type 
of car best suited to an average speed of sixty miles an hour 
is not one that is best suited for ordinary conditions. It is 
probable that the advertising feature of the race is the one given 
the greatest consideration by those companies whose cars took 
part. | 

| Regarding the balloon race, on the other hand, there is still 
less to recommend it. Few, if any, believe that the gas bag 
offers a solution of the problem of aerial navigation, and cer- 
tainly there is little to be learned by casting oneself upon the 
mercy of the winds in such a contrivance. This much may be 
said for this great race, that those who took part in it did so 
as a matter of choice, and for the excitement which it furnished, 
and if they chose to take the risk of being dropped from the 
clouds or blown out to sea, they were free to do so. But it seems 
rather a pity that these contestants, and, in fact, most of those 
daring persons who are undertaking balloon flights, should waste 
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their time and their efforts and their money in such useless 
ways. Why do they not turn their skill—such as it is—and 


their means, as well as their courage, into more useful channels? 


‘If they wish to go up in balloons why do they not seek some 


We know too little about the air 


to-day. Studies could very properly be made of air currents, air 


useful end at the same time? 


temperatures and electrical conditions which, if carefully carried 


oul, would be of great scientific and practical importance. Such 
data as we have in this field have been gathered from a few 
isolated balloon ascensions and by means of a few kites, while 
iť all those who now have balloons would turn their energies 
towards increasing this knowledge there is no doubt that they 
could very shortly increase our information greatly; and the 
satisfaction of knowing that they were conducting useful experi- 
ments would probably, in the end, be greater than that of being 
the lucky man whose balloon was blown the farthest. 


THE RADIO-TELEGRAPHIC CONFERENCE. 

The result of the recent international conference which met in 
Berlin to straighten out some of the tangles that have arisen 
from the growing use of wireless telegraphy—or, rather, radio- 
telegraphy, as we suppose we should say now, since this new 
designation was adopted by the conference—was, on the whole, 
rather successful. Although the rules adopted by the confer- 
ence do not settle definitely the one question which has given 
rise to so much friction, they seem to indicate that there will be 
less trouble in this matter than heretofore, and that probably it 
will be settled satisfactorily within a few years. The matter 
which caused all this irritation was the practice of the Marconi 
Company of refusing to accept messages sent out from a station 
or vessel equipped with another company’s system. ‘The British 
post-oflice and admiralty are so bound up by their contracts with 
the Marconi Company that the British delegates were forced to 
make a strong fight against all rules looking to a general ex- 
In this they were backed by the Italian 
delegates, who were in the same position, as well as by those 
from France and Japan for a time. The final agreement was 


change of messages. 


the adoption of a rule making inter-communication compulsory, 
but this was limited by making the rule a separate article, so 
that it becomes binding only upon those powers whose delegates 
sign it. It is interesting to note that during this conference the 
position taken by the British delegates was not in accord with 
the feelings expressed in the English technical papers, and al- 
though it was recognized that the contracts made between the 
British government departments and the Marconi Company have, 
no doubt, done a great deal in advancing the art, as, by means of 
them, stations were erected which, from a commercial stand- 
point, could not be expected to be profitable, still such expendi- 
tures must always be made in introducing any new art. Ordi- 
narily this expense is borne by the company which originated the 
art, but in this case the importance of the new method of com- 
munication from a strategic point of view, and the little pros- 
pect of its becoming a profitable system within a few years, 
led to the arrangement which has caused so much ill feeling. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.’ 


BY JOHN B. C. KERSHAW. 


IX—THE CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF THE WASTE GASES 
—SAMPLING THE GASES. 


1. Chemical Characteristics—The 
burning of ordinary bituminous fuel in 
the furnaces of steam boilers is in reality 
a chemical oxidation of the hydrogen and 
carbon of the fuel, this oxidation being 
sufficiently intense to produce light and 
heat. When this oxidation or combustion 
of the fuel has been properly carried out, 
one obtains as products ðf the chemical 
changes only carbon dioxide and aqueous 
- vapor; these. two being diluted, however, 
with the nitrogen and unconsumed oxygen 
of the air. Sulphur dioxide gas is also 
generally present as an impurity derived 
from the sulphur in the coal. As already 
pointed out, it is this ingredient of the 
waste gases, and not the soot, which de- 
stroys vegetation and damages stonework 
in all great industrial centres where coal 
is burned on a large scale. 

The chemical products of the perfect 
combustion of bituminous fuel in air are 
therefore: carbon dioxide, aqueous vapor 
and sulphur dioxide; with oxygen and 
nitrogen as diluent gases, derived from the 
air. l 
Should the combustion process have 
been improperly carried out, particles of 
unconsumed carbon and carbon monoxide 
gas will be present in the exit gases from 
the furnace of the boilers; while with very 
bad management, entirely unconsumed hy- 
drocarbon gases may be found, in addition 
to those already named. 

Semi-anthracite and anthracite fuels 
contain less hydrogen and, when heated, 
produce less hydrocarbon gases than bitu- 
minous coal. The waste gases from boiler 
furnaces fired with these classes of fuel as 
a rule therefore contain little soot or un- 
decomposed hydrocarbons; but, on the 
other hand, the proportion of carbon 
monoxide may be high, owing to insuff- 
ciency of the air supply. 

Coke also is a fuel which may produce 
large amounts of carbon monoxide when 
the management of the furnace and of the 
air supply is at fault. Sulphur dioxide 
is generally present in large amounts in 
the waste gases from furnaces fired by 
coke manufactured from cheap classes of 
fuel. 

It may be pointed out here that, with 
coke and anthracite, the appearance of 
the waste gases gives no indication of the 


1All rights of reproduction and translation are re- 
served. Copyright, 1906, by Joho B. C. Kershaw. 
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composition of the gas, and a clear and 
apparently satisfactory waste gas may con- 
tain large amounts of carbon monoxide 
and be associated with very bad condi- 
tions of combustion in the furnaces of the 
boiler. 

Chemical tests of the exit gas are there- 
fore required to discriminate between good 
and bad work with coke and anthracite. 

When semi-anthracite or bituminous 
fuels are employed, insufficiency of air 
supply will cause, as before, carbon mon- 
oxide to be present in the exit gases, but 
in this case, owing to the larger amount 


of hydrocarbons liberated on heating the. 
coal, smoke will: be produced and will 


serve as a signal that the combustion of 
the fuel is incomplete. 

With these cheaper and more generally 
employed classes of fuel a chemical ex- 
amination of the waste gases therefore 
is not required to prove the existence of 
bad management of the furnaces and in- 
complete combustion. The freedom from 
smoke of the gases issuing from the chim- 
ney top is sufficient to indicate whether 
good or bad conditions exist within the 
furnaces. It is somewhat depressing to 
have to state that although bituminous 
coal of all grades can be burned entirely 
without smoke production in the furnaces 
of steam boilers, in nine cases out of ten 
the correct conditions for perfect com- 
bustion are absent, with the result that 
soot and carbon monoxide, with uncon- 
sumed hydrocarbon gases, are allowed to 
escape in large quantities into the atmos- 
phere. 

2. Physical Characteristics—Tempera- 
ture.—The temperature of the waste gases 
depends very largely upon the amount of 
excess air allowed to pass into the boiler 
furnaces, and upon the cleanliness of the 
boiler. A large excess of air causes a low 
initial temperature in the furnace, and a 
low heat transmission to the water in the 
boiler. With badly scaled boiler plates the 
heat of the furnace gases will not be trans- 
mitted so rapidly to the water on the 
other side of the plates, and the gases will 
consequently carry a larger proportion of 
their heat into the economizers and flues. 

The temperature of the gases is there- 
fore no indication of good or bad work, 
for it depends upon causes which operate 
in different directions. An excess of air 
lowers the temperature of the furnace and 
of the exit gas, while dirty and scaled 
plates increases it. 

Good work and a high evaporative ef- 
ficiency of the boiler demand a minimum 
of air and a high initial temperature 


1 Excess of air may produce a * clean chimney top,“ 
but will not lead to fuel economy. 
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within the furnace, combined with a rapid 
transfer of heat through the plates to the 
water. The temperature of the exit gases 
may thus be exactly the same in a boiler 
which is converting eighty per cent of the 
heat value of the fuel into steam and in 
one which is converting only sixty per 
cent and is allowing over thirty per cent 
to escape into the flues and chimney. The 
temperature of the gases issuing from the 
boiler flues is therefore not a safe guide to 
the working efficiency of the boiler, though 
as a general rule the lower the temperature 
of the exit gases the higher is the evaporat- 
ive efficiency of the boiler. 

Specific Heat—The specific heat of the 
exit gas varies with the chemical oom- 
position and can be calculated when this 
is known by the aid of the following fig- 
ures: 


Carbonic oxide.... (CO) 0.175 At constant 
Nitrogen......... 2) 0.173 > volume; with 
Oxygen.......... (O,) 0.154 | water=1.000. 


Aqueous vapor... (H,O) 0.383 


It is evident that the amount of heat 
carried away by the exit gases will depend 
very largely upon the percentage of 
aqueous vapor present. This, however, 
varies with the amount of hydrogen pres- 
ent in the fuel and with the wetness or 
dryness of the fuel when charged into 
the furnace. The specific heat of the 
exit gases from furnaces using ordinary 
bituminous fuel may therefore lie between 
0.240 and 0.300. Toole, in his work on 
“The Calorific Power of Fuels,” gives a 
series of specific heats ranging from 0.312 
for five per cent of CO, to 0.323 for 
fifteen per cent of CO,; but the writer 
considers that these values are too high 
unless a very excessive amount of aqueous 
vapor be present in the exit gases. The 
importance of specific heat is recognized 
when calculating the heat lost with the 
exit gases. Article XII will deal with 
this subject, and in the calculations there 
given a constant value of 0.240 for the 
specific heat of the exit gases will be 
employed. | 

Specific Gravity—The specific gravity 
varies like the specific heat, with the 
chemical composition of the exit gases, 
and can be calculated when this is known. 
The following are the figures for the 
specific gravity of the gases likely to be 
present: 


Carbonic acid... (CO,) 1.529 


Carbonic oxide.. (CO) 0.967 | py perimental 


Nitrogen. ...... (N) 0.971 
Oxygen. ....... (03) 1.105 ù gures N 


Aqueous vapor. (H,O) 0.615 
Sulphur dioxide. (SO,) 2.21 


A large percentage of carbonic acid or 
of sulphur dioxide in the exit gases is 
therefore accompanied by a high specific 
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gravity. The variations in specific gravity 
‘are used in one form of CO, testing ap- 
paratus, to indicate the percentage of CO,. 
Further details of thie instrument will be 
given in Article XI. 

Refractive Index—The refractive index 
of furnace gases has not until lately been 
regarded as of any value as a guide to 
their chemical composition. An appara- 
tus based on accurate observations of 
variations in the refractive index has now, 
however, been designed by F. Haber and 
has quite recently been placed upon the 
market by Carl Zeiss, of Jena. This in- 
strument allows percentage variations 
down to 0.10 per cent of CO, to be easily 
detected, the refractive index of the fur- 
nace gas being compared with that of air, 
or some other standard gaseous mixture. 
A difference of one per cent of carbon 
dioxide makes a difference of 0.0000015 
in the refraction coefficient, and this corre- 
sponds to 1.1 divisions upon the scale of 
the instrument. 

Further details of this instrument will 
be given in Article XI. 

Color—The color of the gases passing 
away from the furnace or combustion 
chamber of a boiler is some guide to the 
completeness of the combustion process. 
Gases in which all the carbon has been 
burnt to CO, and the hydrogen to H,O 
are colorless and transparent, while in- 
candescent particles of carbon produce 
yellow tongues of flame, and unconsumed 
hydrocarbon gases appear as dark streaks 
upon the bright background of the fur- 
nace walls. 

It is advisable to use a dark blue 
glass when examining the furnace gases 
in this way, and: to study first the various 
phases of combustion, with a bunsen 
burner-flame held against a cherry-red 
background of card or paper. By vary- 
ing the amount of air admission at the 
base of the burner, all degrees of com- 
bustion can be obtained with the hydro- 
carbon gases supplied to the burner; and 
in this way an artificial reproduction of 
the conditions prevailing in a boiler fur- 
nace may be obtained. It is unfortunate 
that the combustion process in the fur- 
naces of the ordinary internally fired Lan- 
cashire boilers can not be studied in this 
way, and that the method is only ap- 
plicable to the furnace gases from water- 
tube boilers. In these latter, and in ex- 
ternally fired Lancashire boilers, sight 
holes closed with sheet mica can easily be 
made at suitable points in the brickwork 
setting, and a valuable check upon the 
combustion process can be exercised by 
observations made through blue glass, in 
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the manner already described. The ob- 
servations should be made as far from the 
boiler furnace as possible, but before the 
gases come into contact with the water- 
cooled plates or tubes of the boiler. 

3. Sampling the Waste Gases—For 
regular and systematic control of the work 
of the boiler plant, it is necessary that 
frequent tests should be made of the exit 
gases from each boiler, both for tempera- 
ture and for chemical composition. 

The best place for taking the sample of 
the gases is at a point about eighteen 
inches or two feet on the boiler side of 
the damper which is used to cut off the 
boiler from the main flue to the econo- 
mizers or chimney. If Lancashire boilers 
are installed and a separate damper be 
provided for each side flue, two sampling 
holes will be required. The holes should 
be made large enough to take a thirty-inch 
length of one-and-three-quarter-inch 
wrought-iron pipe, provided with a 


Fie. 383.—Honreman Gas-TESTING APPARATUS. 


flanged top which can be closed with a 
bolt or plug when the pipe is not in use. 
This pipe is set with fireclay in the brick- 
work setting of the boiler, and is always 
ready for use when required. When fixing 
new boilers in position it will save time 
and trouble if a number of these sampling 
holes be provided in the brickwork setting 
at points suitable for testing purposes. 
Similar holes ought to be provided at one 
or more places in the main flue, and in 
the breast of the chimney ; since the chem- 
ical composition of the waste gases at these 
points serves to indicate the amount of 
air leakage through faulty brickwork that 
is occurring between the boiler and the 
chimney. The sampling hole on the chim- 
ney breast must be made at a height of 
at least fifteen feet from the ground, as 
baffle walls are generally provided at the 
chimney base to direct the gases from op- 
posite flues in an upward direction, and 
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a sample of the mixed gases can not there- 
fore be obtained at a lower level. 

For withdrawing the sample of gas from 
the flues, tubes of hard (potash) glass 
must be employed in three-foot lengths, 
and of three-eighths-inch external di- 
ameter. Arrangements for attempting to 
sample the gases across the whole width of 
the flue, by use of a perforated or split 
wrought-iron tube, are of little use, and 
it is best to simply insert the hard-glass 
tube, so that its far end projects about 
eighteen inches into the flue. A large 
bung, one and three-quarters inches in 
diameter, is fixed upon the glass-sampling 
tube, so that it is firmly held in position 
in the flanged end of the wrought-iron 
pipe, and no air leakage into the flue 
occurs at this point. A second or third 
length of hard-glass tube is now joined 
to the first by thick red-rubber tubing of 
good quality (black rubber is not suited 
for work with hot gases), and the samp- 
ling apparatus is then connected to the 
free end of the sampling tube or tubes. 
No filtering arrangement for retaining 
soot is used at this stage of the sampling, 
since it is better to have the freest pos- 
sible passage between the flue and the 
sampling vessel. Soot and moisture wil] 
collect upon the inner walls of the glass 
tubes, and these must be well washed after 
each sampling operation, and allowed to 
drain and dry before use again. 

Three methods for collecting the sample 
will now be described: 


(a) Snap-Samples of the Waste Gases 
Taken by Aid of the Dry Method and 
Honigman’s _Gas-Burette—Honigman’s 
original gas-burette was designed for test- 
ing the amount of carbonic acid present 
in gas mixtures containing a large per- 
centage of this gas; it has been largely 
used in the manufacture of sodium bi- 
carbonate and other chemicals. In its 
earlier form the burette was not well 
adapted for boiler work, and the form of 
burette and sampling apparatus has been 
modified by the writer to render it more 
suitable for use in testing the waste gascs 
from boiler plants, and also more accurate 
in its results. This improved form of 
the Honigman apparatus is shown in Fig. 
33. A is the special gas-burette holding 
about 110 cubic centimetres of gas, and 
graduated in fifths of a centimetre for the 
first twenty-five cubic centimetres of its 
contents. A space of ten cubic centimetres 
between the zero mark and the end of the 
burette is essential. C is a rubber finger- 
pump provided with valves, so that the 
gases pass through it only in one direction. 
It passes thirty-five cubic centimetres of 
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gas at each compression and is employed 
for “drawing” the sample of waste gases 
into A from the flue. B is a small rubber 
stop-valve which is inserted between A 
and C, to prevent all possibility of air 
leakage through C back into A. By draw- 
ing 600 cubic centimetres of gas through 


Fic, 34.—SaMpLina APPARATUS FOR AVERAGE 
SaMPLES. 


A all the original air will be displaced by 
flue-gas. With a finger-pump of the above 
dimensions this can be effected in seven- 
teen compressions, occupying less than 
one minute. If a check sample of gas for 
more complete analysis be collected at the 
same time in the gas sample tube D, the 
amount of gas drawn through the ap- 
paratus must be increased correspondingly 
to allow for the increased volume of air 
requiring displacement. 

The glass stop-cocks on D are then 
closed, the spring clips are placed on the 
rubber at each end of A, and the sampling 
apparatus can then be disconnected and 
the sample taken away for analysis. 

Since no liquid is used in this method 
of collecting gas samples, no absorption 
of carbonic acid gas can occur before test- 
ing. As a general rule the soot will be 
removed by deposition upon the inner 
walls of the sampling tubes before the gas 
arrives in Dor A. With very smoke-laden 
gases, a little glass-wool must be inserted 
in the rubber tube connecting D to the 
tubes that pass to the flue to filter out the 
particles of unconsumed carbon. 

(b) Average Samples Extending Over 
One Hour—When an average sample of 
the waste-gases over a period less than one 
hour is required, the apparatus shown in 
Fig. 34 is employed. A is a Water-jet air 
pump which works upon the injector prin- 
ciple, and draws air through the arm B at 
arate dependent upon the pressure of the 
water supply. The arm B is connected 
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to the limb marked Č of a Stead gas-sam- 
pling bottle, and the other limb of this, D, 
is connected to the glass tube or tubes 
leading to the flue. The sampling vessel 
E is filled up to the point where it joins 
the horizontal limb with mercury. The 
pump is now set to work and gas is 
drawn from the flue at a constant rate 
through the horizontal limbs, C, D, of 
the gas sampler. One of the lower cocks 
of this is now opened to allow a slow 
trickle of mercury to pass out. A mercury 
bottle provided with a funnel is placed 
below, to receive this and store it for the 
next sampling operation. The rate of 
flow of the mercury must be arranged so 
that the sampling bottle will still contain 
some of the metal at the end of the period 
over which the sampling is to extend. 
During this time, gas drawn from the 
flues will have been passing continuously 
through C, D, and a small proportion of 
this gas will have been continuously pass- 
ing into E to replace the mercury which 
lias flowed away. At the end of the 
period, therefore, E will contain a fair 
average sample of the flue-gases, and on 
closing all the cocks the apparatus can 
be disconnected and the vessel E contain- 
ing the gas sample can be taken to the 
laboratory for chemical examination. 
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apparatus, a large quantity of soot will 
soon be collected. The mercury also will 
require frequent cleaning. This is best 
carried out by filtering through a large 
dry filter paper having a pin-hole in the 
apex, and by then washing the mercury 
with tap water and drying with filter 
paper or blotting paper. When quite 
clean no reaction occurs between the dry 
flue-gases and the mercury, and the 
sample can be kept for some hours in the 
vessel E without change. 

(c) Average Sample Extending Over 
Twelve Hours—When an average sample 
of the flue gases extending over a period 
longer than one hour is required, the ap- 
paratus shown in Fig. 34 can not be em- 
ployed, for the weight and cost of the mer- 
cury required would be prohibitive. 

It is then necessary to use an apparatus 
depending upon the flow of water from 
one vessel to another and a difficulty 
arises duc to the variation in the head 
of water at different stages of the sampling 
operation. The head being greatest when 
the sampling vessel is quite full of liquid, 
the outflow of water and inflow of gas will 
start at a maximum and gradually become 
reduced as the water is displaced by gas. 
The sample of gas obtained in this way 
can not, therefore, be regarded as a true 
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Fic. 35.—CROSFIELD’8 PATENT Gas-SAMPLING APPARATUS. 


If the waste-gases are very smoky, a 
small bottle containing glass-wool must 
he used to filter out the soot, this being 
inserted hetween D and the first length 
of sampling tube. The wool must be 
renewed for each test, as owing to the 
large volume of gas passing through the 


average of the waste gases in the flue dur- 
ing the twelve hours over which it has 
been collected. 
Fig. 35 shows a gas-collecting appara- 
tus in use at Messrs. Crosfield’s soap works 
at Warrington which is free from this 
defect, the rate of flow from the upper to 


November 10, 1906 


the lower vessel being constant for all 
variations in the water level. 

The water from the upper gas collect- 
ing vessel A passes through the inter- 
mediate water-sealed bottle B, and then 
into the lower reservoir D by the delivery 
tube C. This delivery tube falls as the 
water level in D rises on account of its 
attachment to the float E by a cord pass- 
ing over the pulley F. 

The head of water is thus seen to de- 
pend upon the vertical distance between 
the level of water in the vessel A and the 
position of the delivery tube C, and a 
study of Fig. 35 will show that this is con- 
stant for all positions of the water level 
in A. The gases will thus be drawn into 
A at a constant rate during the whole of 
the twelve hours; and the sample, there- 
fore, may be regarded as a true average 
of the flue gases during this period. 

Two precautions must be observed in 
using this apparatus. The water in A 
must be covered with a film of oil to 
prevent CO absorption; and the tube G, 


leading to the flue, must be connected, not 


direct to the flue, but to a T-piece as in 
Fig. 34, through which the gases are be- 
ing drawn at a rapid rate by the water 
pump. Otherwise the sample of gases 
collected in A will hardly be representa- 
tive of the flue-gases. If only one sam- 
pling apparatus be in use, the top vessel is 
filled by hand when empty. If one appa- 
ratus be provided for each boiler of a 
large battery, a small pump is used for 
discharging the water from the lower 
storage vessels into the top vessels, all of 
these being connected to one water main. 
It is, of course, necessary that each vessel 
should be quite filled with water before 
starting the sampling. For this purpose 
the air cock at M is opened to allow the 


imprisoned gas to escape when the vessel 
is being filled with water. 

The apparatus described above has been 
patented by Messrs. Crosfield, in the 
name of Crosfield & Dale, English Patent 
No. 9099, of 1906. 


W. H. Blood, Jr., Retained as 
Insurance Expert by the 
National Electric Light 

Association. 

W. C. L. Eglin, secretary of the Na- 
tional Electric Light Association, an- 
nounces that W. H. Blood, Jr., of 84 
State street, Boston, Mass., has been re- 
tained by the association as insurance ex- 
pert in the interest of the members. Any 
member companies having insurance trou- 
bles would do well to call upon Mr. Blood 
for services that will undoubtedly be of 
great assistance and which will be prompt- 
lv rendered. 
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Second Annual Electrical 
Show at Chicago. 

Announcement is made that the second 
annual show of the Electrical Trades Ex- 
position Company, which will be held at 
the Coliseum, Chicago, Ill., January 14 
to 26, will, according to present indica- 
tions, far surpass last year’s success. Man- 
aging Director Homer E. Niesz states that 
space already sold is greater than that dis- 
posed of for the 1906 exhibition, and that 
a number of the exhibitors have doubled 
their show space. 

The complete list of exhibitors to date 
is as follows: | 
' Aetna Electric and Stage Lighting 
Company, Allis-Chalmers Company, 
American Steel and Wire Company, 
American Telephone Journal, Armour In- 
stitute, Brilliant Electric Company, Bry- 
ant Zine Company, W. J. Burns, Central 
Electric Company, Central Electric Manu- 
facturing Company, Chicago Battery Com- 
pany, Chicago Edison Company, Chicago 


Lamp and Reflector Company, Chicago > 


Pneumatic Tool Company, Chicago Tele- 
phone and Telegraph Company, Common- 
wealth Company, Frank B. Cook, Crane 
Company, W. P. Crockett Company, 
Dich] Manufacturing Company, Dixon 
Crucible Company, Duncan Electric 
Manufacturing Company, Edwards Elec- 
tric Headlight Company, ELECTRICAL 
Review, Electrical World, Electric Ap- 
pliance Company, Electric Rotary Floor 
Polisher Company, Electric Service Sup- 
plies Company, Electric Storage Battery 
Company, Electrocraft Publishing Com- 
pany, Engineer Publishing Company, 
Erwin & Company, Federal Electric 
Company, Fort Wayne Electrice Works, 
General Electric Company, Gould Storage 
Battery Company, Emil Grubbe, M.D., 
ruarantee Electric Company, J. Allen 
Haines, Haller Machine Company, Hol- 
combe & Company, Holtzer-Cabot Com- 
pany, H. W. Johns-Manville Company, 
Kellogg Switchboard and Supply Com- 
pany, J. Lang Electric Company, Mathews 
& Company, Metropolitan Electric Supply 
Company, Monarch Electric and Wire 
Company, National Battery Company, Na- 
tional Carbon Company, Niagara Tacho- 
meter and Instrument Company, Oliver 
Manufacturing Company, Ohio Brass 
Company, Peabody Coal Company, Pet- 
erson Manufacturing Company, Phoe- 
wx Glass Company, — Revnolds-Dull 
Flasher Rock Island Bat- 
tery Company, Roth Brothers & Company. 
W. M. Schott, J. S. Sehureman, Shelton 
Electric Company, Simplex Electrie Heat- 
Company, Stanley-G. I. Electric 


Company, 
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Manufacturing Company, Sterling Elec- 
tric Company, Stolz Electrophone Com- 
pany, Stromberg-Carlson Telephone Manu- 
facturing Company, Swedish-American 
Telephone Company, Telephony Publish- 
ing Company, The Consumers’ Company, 
Universal Electric Storage Battery Com- 
pany, Vesta Accumulator Company, Vim 
Company, Vulcan Electric Heating Com- 
pany, Wagner Electric Manufacturing 
Company, Western Electric Company, 
Western Electrician,» Westinghouse Elec- 
tric and Manufacturing Company. 


Changes in the Personnel of 
the Engineering Staff of the 
New York Central & Hud- 
son River Railroad. 


The following announcement of changes 
in the engineering staff of the New York 
Central & Hudson River Railroad has 
been made by W. J. Wilgus, vice-presi- 
dent: 

Edwin B. Katte is appointed chief engi- 
neer of electric traction. George A. Har- 
wood is appointed chief engineer of elec- 
tric-zone improvements, exclusive of elec- 
tric traction and signals. George A. Berry, 
having resigned to accept another position, . 
the department of company forces will 
hereafter report to the chief engineer of 
electric-zone improvements. John D. 
Keiley is appointed electrical engineer. 
Carl Schwartz is appointed engineer of 
power stations. | 

W. H. Knowlton, principal assistant 
engineer, will have direct charge of 
all contract construction work and 
right of way matters from the south 
bank of the Harlem river to Peekskill 
and North White Plains; resident engi- 
neers in this territory will report to 
him. J. L. Holst is appointed engineer 
of structures. He will have charge of the 
design and erection of all steel in the 
electric zone, excepting erection in the 
Grand Central terminal; the design of all 
buildings not in charge of the associated 
architects, and the design of all masonry 
and miscellaneous structures north of the 
south bank of the Harlem river; the as- 
sistant bridge engincers, assistant design- 
ing enginecr in charge of structures north 
of, the Harlem river, architect, cement 
tester and driller will report to him. W. 
F. Jordan is appointed terminal engineer; 
he will have charge of the design and con- 
struction of the Grand Central terminal 
and other work in connection with the elec- 
trie-zone improvements south of the south 
hank of the Harlem river, except the struc- 
tural-steel design and the Grand Central 
station and other work in charge of the as- 
sociated architects. The resident engineer 
and assistant designing engineer within 
this territory will report to him. L. H. 
Byam is appointed engincer of company 
forces, 
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Adaptations of Electrically Driven Conveyers. 


conveying material are diversified, 

and some of the apparatus which 
has been designed for this purpose is very 
elaborate in character. Where the cur- 
rent can be generated at a moderate cost, 
it has been shown that the electrically 
operated conveyer is, in many instances, 


T applications of electricity for 


By Day Allen Willey. 


products. The wharf at Tacoma is no 
less than 13,000 feet in length, lined with 
warehouses which include some of the 
largest structures of the kind in the world. 
The harbor is not provided with piers 
extending parallel with each other so 
that the steamships and sailing craft are 
moored to this one long wharf, one ahead 


system utilized is that of the freight gang- 
way. Enough of these have been con- 
structed to serve each warehouse ade- 
quately. The gangways are mounted upon 
trucks which not only move upon wheels 
resting on the floor of the building, but 
extend to beams passing through the up- 
per portions, thus aiding in steadying the 


SCENES ON THE LONG WHARF AT 


far more economical and more effective 
than that driven by steam or other power. 

A notable illustration of this kind is 
given in the method employed for trans- 
ferring cargoes of vessels at Tacoma, 
Wash. It may be needless to say that 
this city is one of the principal shipping 
ports on the Pacific coast. It exports a 
large amount of grain as well as flour 
and lumber, while the merchandise im- 
ported includes tea and other Oriental 


TacoMA, WasH.—ELECTRICALLY DRIVEN CONVEYERS AT WorK UNLOADING AND 


WAREHOUSING SHIPS’ CARGOES. 


of the other. If steam power or manual 
labor were employed for loading and un- 
loading cargoes the outlay would be very 
large, to say nothing of the time required, 
since many of the vessels have a cargo- 
carrying capacity ranging from 5,000 to 
8,000 tons. 

Fortunately, the electric current is avail- 
able for this purpose and it is employed 
almost exclusively in carrying merchandise 
to and from the wharf warehouses, The 


gangway and preventing it from falling 
over when loaded. During the times when 
they are not in use the gangways are rolled 
back into the warehouses. When required 
for service it is only necessary to push 
them to the doorways, when they can 
be run out and extended over the deck 
of the vessel. Most of them are equipped 
with arms or aprons which reach to 4 
point above the hatchways, 80 that as 
the cargo to be unloaded is lifted from 
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the hatch by the boom derricks of the ship, 
it can be lowered directly upon the outer 
end of the gangway and transferred to 
the warehouse. 

The upper portion of each gangway is 
composed of an endless belt which is sup- 
ported upon a series of metal rollers and 
passes around larger ones mounted at 
each end of the structure. Attached to 
the side of the gangway and connected 
with a shaft driving one of the end rollers 
is a flywheel. Around this passes a belt 
which is attached to another shaft di- 
rectly connected to the actuating mech- 
anism. This is a motor developing twenty- 
five horse-power, so mounted that it can 
be adjusted to the outer or inner end of 
the conveyer as may be desired. As the 
photographs show, it is usually placed 
above the gangway for convenience. The 
motors employed are intended to take a 
two-phase current which is transformed 
to low tension of a voltage adjusted to 
the service to be performed. 

It is an interesting fact that the current 
is-obtained from the Puyallup river, one of 
the glacial water courses which have their 
origin on Mount Tacoma or Rainier. The 
generating station is located at a point 
on the river thirty-two miles distant from 
the city. 

Although the maximum energy required 
to operate this electrically driven appa- 
ratus is but twenty-five horse-power to 
each one, the series in service perform the 
labor of over 1,000 men, so that the only 
force required is a man to operate 
the electric switch controlling each mo- 
tor, the loading and unloading squad 
in the hold of the vessel and the 
force necessary to stow away the mer- 
chandise in the warehouses. A further 
idea of the service required can be gained 
when it is stated that this wharf con- 
tains no lesg than five warehouses and ele- 
vators which are used for wheat and flour 
alone, one of the warehouses being nearly 
2,400 feet in length and the longest grain 
warehouse in the world. In addition to the 
regular steamship lines a fleet of “tramp” 
steamships and sailing vessels ply between 
Tacoma and other Pacific ports, so that in 
a year from 125 to 150 vessels are loaded 
with wheat alone, saying nothing of other 
cargo. At one time a dozen cargo-carriers, 
ranging from 4,000 to 8,000 tons, may be 
seen at the docks, yet with the entire con- 
veying system in operation not over 
twenty men are necessary to each vessel 
and the warehouse from which it is receiv- 
ing or to which it is transferring cargo. 

The breadstuffs exported are usually 
loaded in bags and so rapidly does one 
of these electric gangways work that as 
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fast as the receptacles can be trundled to 
the receiving end they are conveyed on 
shipboard, while the tea and other com- 
modities unloaded are delivered on the 
wharf or into the warehouses as fast as 
the stevedores can handle the packages. 


— — a 


Electric Lighting by Wind 
Power. 


The possibility of making wider use of 
wind power for electric lighting has 


_ been discussed in some detail by E. L. 


Burne. It is pointed out that the minimum 
speed of the wind in England is seven and 
one-half miles an hour; that for approxi- 
mately one-half the time the velocity is 
not less than ten miles an hour, and under 
favorable conditions a speed of fifteen 
miles and over may be expected for about 
one-third of the time. During the winter 
months the averages are about fifteen per 
cent higher, and in open places, such as 
the seacoast, these rates are exceeded.” The 
drawback to wind power is that the breezy 
periods do not succeed each other at regu- 
lar intervals, and calms lasting from three 
davs to a week must be provided against. 
Indeed, the latter period is sometimes ex- 
ceeded. The velocity of the wind at 
100 feet from the ground is twenty per 
cent greater than at fifty feet, and ten 
per cent less than the latter at twenty-five 
feet, so that apart from the necessity of 
being clear of all obstructions to the full 
flow of the wind a good elevation is de- 
sirable for a windmill. Theoretically, the 
power of the windmill varies as the cube 
of the velocity, though in practice it is 
subject to some modification. The limits 
of useful wind velocity for power pur- 
poses may be taken as from ten miles up 
to twenty, or possibly twenty-five as the 
upper limit. Of. the two types of wind- 
mill, the disc and the sweep types, the lat- 
ter type has the advantage of a higher 
efficiency per unit of surface and a higher 
velocity. However, there is but little prac- 
tical knowledge concerning the latter type. 
P. La Cour, investigating for the Danish 
government, found that the best results 
were obtained from a mill having four ap- 
proximately rectangular sails, the breadth 


of which should be from one-fourth to ' 


one-fifth the radius of the arm, and the 
length from three-quarters to four-fifths 
of the same. The details of construction 
which bring the wheel up to the wind 
and which prevent excessive speeds are 
given at some length, and it is suggested 
that a centrifugal governor might be em- 
ployed with advantage. Various meth- 
ods of obtaining constant speed are dwelt 
upon. One of these, employed in a mill 


in operation at Askov, Denmark, depends 
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upon a variation in belt tension which 
causes the latter to slip on the dynamo 
pulley. Some particulars are given of a 
windmill erected in 1897 which has been 
driving a dynamo since that time. The 
span of the four sweeps of this mill is 
seventy-five feet, and the breadth is 
eight and one-half feet. The mill is pro- 
vided with two dynamos, one deliver- 
ing 250 amperes at twenty-eight volts for 
electrolyzing water, and one forty amperes 
at 150 volts for charging a storage bat- 
tery. There are 450 incandescent lamps 
connected to the battery. A gasolene mo- 
tor has been added to this equipment as 
a precaution against calms. The total 
cost of installation was $4,365. The 
annual cost of operation is made up as 
follows: 

Attendance for oiling and starting 


the mill s,s SF chan iene ae andes $55.00 
Attendance to the gasolene engine.. 33.75 
Thirty days’ consumption of gaso- 
lene serried et eles Sav a ks 55.00 
Lubrication .........esesssseses. 22.50 
Making a total of.............. $166.25 


The receipts from the sale of electrical 
energy during this time amounted to 
$700, so that the excess of receipts over 
expenditures amounted to twelve per cent 
of the capital outlay. Another installa- 
tion described briefly is at Boyle Hall, | 
West Ardsley, Yorks, England. This 
wheel is thirty feet in diameter and has 
fifty hinged vanes, each ten feet long. It 
drives a dynamo through bevelled gear- 
ing and a belt. The battery maintains 
charged sixty storage cells with a ca- 
pacity of 490 ampere-hours, a supply suff- 
cient for eight days. This battery sup- 
plies 109 incandescent lamps, of which 
twenty are eight candle-power and the re- 
mainder sixteen candle-power. The plant 
has been in operation since 1899. The 
total cost was $6,000. The running ex- 
penses are $150 per year, or adding four 
per cent for interest on the installation 
$390 per year.—Electrical Review (Lon- 
don), October 19. 
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The Rejuvenated Sons 
of Jove. 

A Jovian lunch club was formed in 
Boston, Mass., on October 31, for the 
purpose of meeting at lunch each Wed- 
nesday noon. The committee of arrange- 
ments consisted of Frank Booth, S. B. 
Condit, W. F. Hessel and Albert Mann. 
Twenty-six members of the Sons of Jove 
became members of the lunch club. 

A rejuvenation will be held on Decem- 
ber 7, under the auspices of Frank Booth, 
No, 395, Jovian statesman, 
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English Electric 


son, Limited, once of Thames- 

Ditton, and now of Rugby, and 
alas! Queen’s Ferry also, are fairly com- 
mon knowledge now throughout all in- 
dustrial quarters of the globe. So far as 
Queen’s Ferry and the steel works enter- 
prise was concerned, a mistake was com- 
mitted for which blame has been gener- 
ously allotted, but the other causes of 
failure are those which call rather for 
sympathy than criticism. For years the 
company had things very much its own 
way with the Willans engine and “coined” 
money, but that period of success came to 
an abrupt conclusion when other prime 
movers came along with more fascinating 
qualities which seduced the central station 
engineer away from his old love. The 
company, when it thought it saw the 
trend of things, entered into more or less 
active agreement with its adversaries. 
The manufacture of the large gas engine 
was taken up “as a matter of prudence,” 
because it threatened to supplant the large 
reciprocating steam engine. A good deal 
of capital was expended and some gas- 


i troubles of Willans & Robin- 


driven stations were equipped, but it is 
now confessed that there is no hope in 
this direction, for large gas engines “are 
very difficult to make and to get any profit 
out of at all.” Indeed there has been con- 
siderable loss and the whole of the expen- 
diture on the department is to be written 
off. Reading between the lines, the mak- 
ing of large gas engines at Rugby is to 
be abandoned. 

The steam turbine (Willans-Parsons 
with Captain Sankey’s system of blading) 
is greatly in favor in England and will, if 
present indications can be relied on at 
all, do more than anything else to give the 
needed fresh life to the concern. ‘The 
Diesel oil engine is another direction in 
which the company is energetically work- 
ing. By means of these, in course of time, 
Willans & Robinson, Limited, of Rugby, 
mav, when it has been relieved of its 
Queen's Ferry steel works incubus, once 
more be able to stand crect. But there 
are matters of financial re-arrangement to 
he faced before then. Meanwhile the com- 
pany is with us to-day as one of the ef- 
fects of latter-day development and evolu- 
tion in power-station prime movers—it 
progress which seemed to come so sudden- 
Jy that it was not prepared to meet it. 


(By Our London Correspondent.. 


A young butcher, aged twenty-one, has 
just met his death at Derby, under cir- 
cumstances which have led eminent elec- 
trical experts who have investigated the 
matter to change their minds and to ad- 
mit the necessity for earthing electric fans 
under certain circumstances. The victim, 
one Allsopp, while his hands and boots 
were saturated with brine, switched on an 
electric fan (200 volts) in a cellar where 
brine was used for pickling pork. When 
the fan was examined after the accident, 
a distinct shock of varying intensity was 
experienced, according to the position of 
the switch handle. The fan was in per- 
fect order save for this leakage, and this 
leakage, in the opinion of the city elec- 
trical engineer, T. P. Wilmshurst, was due 
to the action of brine which had been spilt 
or splashed on the fan and had permeated 
the working parts. J. F. C. Snell, a well- 
known electrical expert, attributed the 
fatal result, with such a low voltage, to 
the coincidence of a number of favorable 
causes, the hands and fect being saturated 
with brine, the cellar damp, the wetness 
hetween the switch handle and the casing 
of the fan, and the action of the de- 
ceased in grasping the standard instead 
of the switch, and being unable to let go. 
Now, 250 volts is English regulation low 
pressure, and so far there are no regula- 
tions requiring special. protection below 
that. Mr. Wilmshurst, as a result of the 
case, is inclined to recommend certain pre- 
cautions though there is considerable dif- 
ficulty in earthing these portable fans. 
Mr. Snell confesses that before this fatal- 
ity he would not have dreamed of sug- 
gesting the earthing of such fans. He has 
now changed his mind. 


Manchester has a very extensive munic- 
ipal system of electric trolley lines. For 
some time past, too, private parties have 
been running motor-omnibuses, but these 
have been creating so great a muisance 
from noise and smell that the chief con- 
stable and city surveyor condemned them 
as unsuitable for Manchester's thorough- 
fares. It is now proposed to refuse re- 
newal of the licenses. The statements 
made in connection with the Manchester 
inquiry, as well as the experience now he- 
with motor- 
busses, point very plainly to the excel- 
lent reception tkat awaits the electrical 


ing obtained in London 
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al Notes. 


omnibus with its smooth running and 
freedom from exhaust and offensive smell. 

Regarding Manchester's tramways, the 
efforts of the corporation to compete with 
private carriers of goods and parcels have 
been a complete failure. After spending 
large sums of money setting up the de- 


` partment and organizing a system for 


horses and vans to deliver goods from 
the tramway termini, and also after in- 
dulging in costly litigation with the 
private carriers whose interests were un- 
warrantably attacked, the corporation 1s 
going to abolish a very large part of the 
undertaking. This is a fair example of 
the way some English municipalities 
have been spending public money in com- 
petition with their own rate payers, no- 
body, save perhaps the lawyers, being 
any the better, and many, particularly the 
affected industries or trades, being con- 
siderably the worse off for the transac- 
tions. 


Electricity supply authorities in Eng- 
land, when they have wanted to change 
over their supply to consumers from 100 
and 110 volts to 200 and 220 volts, have 
frequently had to contend with consider- 
able hostility from customers who have 
had a suspicion that they are to bear all 
the inconvenience of the change, while 
the supply authority obtains the sole 
benefit. In most cases the cost of change- 
over has been borne by the authority, and 
in this and other ways the consumer has 
been pacified. But there are districts in 
which the cooperation of a few consumers 
in the matter has been withheld, and 
these few have had to be specially sup- 
plied at the old low pressure, while the 
great bulk fell in with the supply sugse* 
tions. A case of this description has just 
been before the courts. The Marylebone 
Borough council took over, last year, the 
supply business of the Metropolitan Elec- 
tric Company, in its area. At great cost 
a turbine power-station was put down 
from which supply is being now obtained, 
and as part of the scheme it was planned 
to give a 240-volt supply to the whole of 


the 6,000 consumers. Previously, how- 
ever, there had been a varicty of volt- 

< yolts. 
ages in vogue, some as low as fifty volt 


x r ad 
and some of the old consumers who bh 
for ten 


taken energy from the company | 
; hi 


n ago 
vears or more had the right to eppert 


sumer. Map- 
change-over. One large consumer, Map 
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pin & Webb, of Oxford street, declined to 
accept the alteration, and for the time 
being the Marylebone council, having no 
alternative, agreed to continue the 100- 
volt supply; for though they had secured 
the Board of Trade’s consent to the higher 
pressure, they could not effect an entrance 
to make the necessary alterations without 
the permission of the consumer. It was 
because they did not wish to act in a 
high-handed manner that the Marylebone 
council temporarily continued the lower 
pressure, but the ground for the action 
was that the council did not continue to 
maintain the pressure at the agreed 100. 
Indeed on a number of days it fell to 
ninety-four and even eighty-four volts, 
causing considerable inconvenience; oil 
lamps and candes having to be requisi- 
tioned to enable business to continue. The 
magistrate has fined the council heavily 
for its failure to maintain efficiently the 
supply agreed upon, but there are indica- 
tions that the matter will be carried to a 
higher court. 

The generating station at Marylebone 
is-the very latest example of central sta- 
tion practice in London. Arthur Wright 
is the consulting engineer. Briefly stated, 
it is a direct-current supply without sub- 
stations, and the first installment of plant 
put in consisted of Babcock & Wilcox 
boilers with chain-grate stokers and super- 
heaters, four 500-kilowatt Parsons turbo- 
generators running at 240 volts, and four 
2,000-kilowatt turbo-generators generating 
at 480 volts. Each set consists of two 
dynainos coupled to a steam turbine, the 
smaller dynamos acting as balancers. The 
cooling towers are placed above the boiler 
house. 


The city of Oxford, after prolonged 
deliberations and years of delays, has 
now definitely approved of the change- 
over of its tramways from horse traction 
to clectric. At one time it seemed very 
much as though in the future tramways 
would be barred altogether and motor- 
busses be substituted. The overhead trol- 
ley system the city will not have on any 
account, so it has approved of the conver- 
sion of the existing system to the Dolter 
surface stud-contact system. This par- 
ticular principle has been recently ap- 
phed to the tramways of Torquay, Mex- 
borough and Hastings, but these are not 
vet quite completed. The only other ex- 
amples of surface contact tramway to be 
found in England so far as the Lorain 
system which has been running for many 
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years now at Wolverhampton, and the 
G. B. system which is operating at Lin- 
coln. 


Considerable progress is reported from 
Poplar in connection with the municipal 
scheme for supplying cheap disinfectant 
by means of the electrolytic hypochlorite 
plant installed by Dr. F. W. Alexander. 
The system is now established on a per- 
manent basis and an offer of free supply 
to workhouses, asylums and schools in the 
district has been made. 


The sacation of the scientific and en- 
gineering institutions is now at an end, 
and with many of them meetings are 
about to commence for the new session. 
The Civil and Mechanical Engineers’ 
Society is the first to set the ball rolling, 
for on October 4 the presidential address 
wis read by W. B. Esson, an eminent 
electrical engineer who took for his sub- 
the 
dealing with the production and distribu- 


ject “Industrial Power Problem,” 
tion of power at the lowest cost, in the 
light of the present position of power 
affairs in England. He contended that 
electricity as a means of distributing 
power had no competitor, though efforts 
had been recently made to distribute fuel 
(not power) in the form of Mond gas, 
which might suit the requirements of 
some manufacturers better than power de- 
livered electrically. A proposal that has 
been put forward for distributing fuel 
gas in Cumberland was touched upon. 
With power-houses erected at Maryport, 
Workington and Cleaton Moor, it is pro- 
posed to utilize the waste gases from the 
three greatest ironworks, part of the gas 
being used in engines for generating elec- 
tricity and the remainder distributed. Ac- 
cording to estimates gas representing 60,- 
000 horse-power is being wasted continu- 
ously from these furnaces alone. 

During November the Institution of 
Electrical Engineers will resume its meet- 
ings in London and at its half-dozen local 
Dr. R. T. Glazebrook will de- 
liver his presidential address at the open- 
ing London gathering. 


sections. 


Birmingham, though it has made such 
excellent progress in so many ways in 
pubhe improvement work, has been some- 
what backward in electrical development 
until the last year or so. This applies to 
both lighting and tramways, but particu- 
lariv to the latter. Yet Birmingham was 
the scene of some of the earliest British 
work in koth departments of electrical en- 
gineering. Some six vears ago the munic- 


NP 
TOD 


ipality bought: over the old company’s 
light and power system and it has now 
opened a big generating station which 


forms part of a development scheme which 


was put in hand seme little time ago 
under the supervision of R. A. Chattock, 
the city electrical engineer. The new 
scheme includes the generating of both 
direct and alternating current at Sum- 
mer’s Lane station, with transmission of 
the alternating current at high pressure 
to a series of substations for local distri- 
bution in the form of direct current. In 
the station the high-tension alternating 
and the direct-current plants and their 
respective switchboards are kept separate 
on opposite sides of the building. When 
the present plans are completed there will 
be installed 13,000 kilowatts of direct- 
current equipment and 13,500 kilowatts 
alternating. Four of the direct-current 
sets now in position consist of Belliss en- 
closed steam engines driving 1,500-kilo- 
watt Dick-Kerr generators which will sup- 
ply current for either lighting or traction. 
There are also two 500-kilowatt Parsons 
turbo-gencrators for direct current. The 
alternating-current equipment comprises 
Belliss steam engines driving British 
Westinghouse alternators. The alter- 
nators have fixed armatures and rotating 
fields, and two small 100-kilowatt steam- 
driven sets serve to energize the fields. 
The switch-gear part of the installation, 
both direct and alternating, was the work 
of the British Thomson-Houston Company, 
Babcock water-tube boilers are installed, 
the first section consisting of ten. The 
Westinghouse 300-kilowatt rotary con- 
verters which do service in the substation 
are fed through banks of single-phase 
transformers. | 
ALBERT W. BRIDGE. 
London, England, October 27. 


æ. - -—— 


New York State Telephone 
Developments. 


The United Message Company, of Al- 
hany, N. Y., has acquired the Commercial 
Union Telephone Company, of Troy, 
N. Y., operating in Troy, Glens Falls, 
Saratoga and about twenty other towns in 
New York state. This is in line with the 
work of taking over all the independent 
telephone interests in the state as fast as 
they can be acquired. The corporation has 
a working capital of $35,000,000. Judge 
Hendrickson, recorder of the city of Al- 
bany, is president of the United Message 
Company. 


~ 
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A Combined Heating and Lighting System at Canton, Ohio. 


ITHIN the last few years there 
W have sprung up in the Middle 

West a number of combined 
heating and lighting systems which in 
many cases have. become strong com- 
petitors of the more customary “iso- 
lated plant” style of heating, as well as 
the competitors of the natural-gas com- 
panies. A plant which stands out promi- 
nently as an example of the splendid op- 
portunities in a combined heating and 
lighting system for even comparatively 
small companies when ably managed is 
that of the Merchants’ Heat, Light and 
Power Company, of Canton, Ohio. The 
beautiful, healthy and progressive little 
city of Canton, with a population of up- 
wards of 40,000, was from both a tech- 
nical and commercial viewpoint, a par- 
ticularly favorable point for the location 
of such a plant. An insufficiency of water 
rendered a condensing plant impracticable, 
hence the use of exhaust steam for city 
heating affords economies and conve- 
niences to the consumer and makes at the 
same time a profitable venture for a com- 
pany which can well invite the attention 


of other companies similarly situated. The | 


company began business in April, 1905, 
as the successor of the Citizens’ Heat and 
Light Company, which was organized pri- 
marily to supply heat and light to a superb 
new hotel. The hotel company became 
insolvent and the newly formed company 
acquired its franchise for a new heating 
line through the principal portions of the 
town. During the past year it has con- 
structed a system under all the central 
section of the city and has additional fran- 
chises for five miles of street. 

The power station is rectangular in 
shape with a peaked asbestos-covered roof 
supported on steel trusses. Both engine 
and boiler room have separate peaked 
roofs. The size of the engine room is forty- 
three feet by sixty-five feet; the boiler 
room measures forty-one feet by sixty-five 
feet. The engine room is equipped with 
a crane with a track resting on pilasters ; 
the engine-room floor is of concrete sup- 
ported on a steel frame resting on piers. 


The concrete is five inches thick and is- 


laid on corrugated iron plates made by the 
Berger Manufacturing Company, of Can- 
ton. Such a construction makes a floor 
of highest rigidity and bearing power and 
was rendered necessary in this case by the 
soft ground on which the station was built. 

The boiler equipment consists of three 


By R. W. Hutchinson, Jr. 


250-horse-power Sterling water-tube boil- 
ers fitted with Roney stokers and arranged 
in a battery and a half with provision for 
an additional unit. The grates of the fur- 
nace receive their draught from a self-sup- 
porting steel stack, resting on concrete 
fourteen feet thick. The stack is seventy- 
two inches in diameter and 150 feet in 
height. The boilers are fed by two boiler 
pumps immediately in their rear; on the 
side are two low-duty pumps for pumping 
from a 2,000-gallon tank supported on a 
platform near the roof of the boiler room. 
Two vacuum and one receiver pump are 
placed below the engine floor. All of this 


sure plenty of heat-radiating surface. The 
units are of symmetrical lines and of fine 
operating characteristics. The exciting 
current for the alternators is furnished by 
two 110-volt direct-current generators, 
belt-driven from the engine shaft. An ad- 
ditional seventy-five-kilowatt Lundell 250- 
volt direct-current generator is belted to 
one of the engines and is employed to sup- 
ply current to the power load during pe- 
riods of light load. The power load is 
carried during hours of heavy load by a 
125-kilowatt, 125-volt, direct-current 
Westinghouse generator, which is belted to 
a Westinghouse vertical compound engine 


POWER PLANT AND CENTRAL HEATING STATION. 


pumping apparatus is in duplicate and was 
made by the Canton Pump Company. The 
engine equipment comprises two Russell 
cross-compound non-condensing engines, 
each of 375-horse-power capacity at 200 
revolutions per minute. The engines are 


kept supplied with oil by a gravity oiling 


system; the oil tanks are located on the 
wall, the oil circulating by gravity, is 
caught in a receptacle below the engine 
floor and then pumped back into the tanks. 
The “Cross system” of filtering is em- 
ployed. Each engine is direct-connected to 
a National 250-kilowatt, two-phase, 2,300- 
volt alternator made by the National Brake 
and Electric Company, of Milwaukec, Wis. 
The power-generating equipment is ar- 
ranged parallel to the walls of the station, 
with ample space between the units to in- 


developing 160 horse-power at 295 revo- 
lutions per minute. The switchboard is 
in gray marble and is installed near the 
lengthwise wall. It comprises five panels, 
two of which are the alternator panels; 
each alternator panel has mounted there- 
on two 120-ampere ammeters, synchronous 
plugs and rheostat. The exciter panel 
has two direct-current ammeters, two rhe- 
ostats and one field switch and two arma- 
ture switches. The distributing panel has 
mounted on it two 300-ampere ammeters, 
one 140-volt voltmeter, a synchroscope, 
two oil switches rated at 200 amperes and 
3,300 volts. The power panel is equipped 
with two direct-current ammeters, each of 
450 amperes capacity, two rheostats, two 
circuit-breakers, one double-pole, double- 
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throw switch and an integrating watt- 
meter of 100-kilowatts capacity. 

The exhaust from the low-pressure cyl- 
inders of the engines is received by an 
eight-inch and ten-inch main, which con- 
duct it to a sixteen-inch heating main; 
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is applied, another cover of wood strips is 
placed around this and the completed pipe, 
which is as practically heat insulating as 
can be made, is asphalted and rolled well 
in sawdust. The overall diameter of the 
sixteen-inch pipe is twenty-three and one- 


View oF ONE or MAIN GENERATING UNITS. 


this heating main is encased in Wykoff 
covering, which consists of a tube of tin 
adjoining the pipe. A layer of sheet as- 
bestos is then served to the pipe, which 
gives a non-conducting air space, then 


quarter inches. The underground steam 
main extends about five miles throughout 
the main business portion of the city and 
a number of the principal residence streets. 
It is graduated in diameter in proportion 


Main BATTERY or BOILERS SHOWING STOKERS AND STOKER ENGINE. 


strips of wood, seven-eighths inch thick, 
are dovetailed together and encircle the 
asbestos. These strips are then wound 
with piano wire and a layer of felt paper, 
which is asphalted, is applied, then an- 
other similar layer of felt paper, asphalted, 


to the square feet of heating surface in 
various sections of the city. The sixteen- 
inch main extends to the centre of the city 
with fourteen-inch pipes running north 
and south through the down-town part of 
the city. In the main residence district 
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ten-inch and twelve-inch mains are used, 
which are tapered down to two and one- 
half inches in outlying districts. The re- 
turn steam line is four inches in diameter 
and is laid immediately under the mains. 
In addition to the gas and water mains, 
telephone wires and lighting circuits of 
other companies being underground, the 
majority of streets are rather narrow, so 
the difficulties which confronted the com- 
pany in laying steam mains were numer- 
ous, and frequently costly expedients had 
to be adopted. 

Fhe exhaust steam is first passed 
through an oil-separator under the floor 
of the engine room and then goes through 
an automatic controller valve set for three 
to five pounds pressure as an average, but ' 
the setting is varied with the load up to 
ten pounds as a maximum. The exhaust 
steam is utilized first, but on heavy heat- 
ing loads, live steam from the single boiler 
is used. A six-inch live-steam pipe line 
extends from the boilers alongside the 
heating system and is equipped with an 
automatic reducing valve, which is so set 
that if the pressure of exhaust steam falls 
below four pounde, live steam will be 
admitted from the “booster pipe”? to the 
main heating line. The returning steam 
and condensed water is conducted in a 
1,000-horse-power Cookson feed-water 
heater installed in the engine room. Ex- 
tra exhaust steam from the engines is also 
led into this heater. 

The customers’ rooms to be heated are 
each furnished with a Powers thermostatic 
temperature-control valve, with a range of 
from sixty degrees to eighty degrees Fah- 
renheit ; these valves operate automatically 
without any attention whatsoever and have 
been found not to vary over two degrees 
from five degrees below zero to thirty-four 
degrees above. The valves are controlled 
by a one-quarter-inch galvanized-pipe air 
line running alongside the steam mains; 
the pressure in this line is fifteen pounds 
and is maintained by a nine-and-one-half- 
by-nine-and-one-half-inch Westinghouse 
air-pump. 

The manholes for getting at the under- 
ground system are located midway of every 
block and at every intersection of streets, 
and are situated about 130 feet apart. The 
standard manholes are six feet square in- 
side and seven feet deep, to give ample 
room for working in them; they are lined 
with brick up to fourteen inches of the 
top and have a concrete bottom. The man- 
hole covers are of cast iron, resting on 
rectangular cast-iron frames made of 
seven-inch I beams. The covers are cast 
with square flanges; they are thirty-six 
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inches in diameter and will support ten- 
ton steam rollers; they are fastened by 
lugs instead of hinges. 

The main steam line is equipped with a 
bronze expansion joint at every manhole 
and the return steam line with a similar 
expansion joint at every other manhole. 
The manholes are fitted with a trap to 
drain into a returning steam line, with 
the vacuum pumps assisting. All of the 
steam piping is screwed together, which 
makes the heat insulation continuous from 
manhole to manhole. The lined pipe has 
an extra heavy recessed coupling, and 
every section of the insulated pipe is tested 
with fifty pounds pressure for ten minutes 
without showing any drop. 

. The lighting cables are laid, eight in 
multiple, in vitrified clay ducts encased in 
a four-inch bed of concrete. The conduits 
are supported above the steam line between 
manholes and are carried around the sides 
at manholes, which makes them easily ac- 
—cessible. The five ducts were put in to 
provide for future increase in feeder sys- 
tems in the business section. The high- 
voltage feeders consist of No. 2 and No. 4 
lead-covered wire. The low-pressure feed- 
ers are copper cables of 500,000 circular 
mils, rubber-insulated and paper-covered. 
From the south side of Eighth street to 
the north side of Fourth street and from 
the east side of Walnut street to Cleveland 
avenue all wiring is underground. The 
company is now devoting its efforts toward 
increasing the lighting load, so that the 
already profitable heating load can be 
added to with a low cost for given amount 
of heating capacity, by doing away with 
the expense of firıng boilers and supplying 
live steam. The lighting load is about 
seventy-two amperes and is largely com- 
posed of Nernst lamps operating on a 230- 
volt circuit and taking eighty-eight watts 
per glower. They are kept in operating 
shape by the company. The power load 
is mainly distributed among small motors, 
electric flat-irons and signs. The charge 
for current is ten cents per kilowatt-hour 
for a one-hour connected load and six cents 
per kilowatt-hour in excess of this time. 

The terms of franchise granted the com- 
pany allow a charge of thirty-five cents 
per square foot of radiating surface for 
seven months’ service, or sixty cents per 
1,000 feet of water by condensation, 
measured by a meter. A competing gas 
company selling gas at thirty cents for 
heating induced the company to fix its 
rate at thirty-one and one-half cents per 
square foot of heating surface or sixty 
cents by the meter plan stated above. 
The heating system was designed for ca- 
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pacity of 250,000 square feet at a velocity 
of 250 feet per second. At present the 
connecting heating load is 100,000 square 
feet with provision for increasing to 500,- 
000 square feet. The so-called “2-20-200” 
formula is applied to determine radiating 
surface and a seventy-degree temperature 
at ten degrees below zero is guaranteed. 

The personnel of the Merchants Heat, 
Light and Power Company is made up 
of prominent business and technical men 
of Canton. The president is Thos. F. 
Turner; vice-president, John Rommely; 
secretary, Barrett F. Steiner; treasurer 
and general manager, William Stolzen- 
bach, and B. J. Shockley, a practical light- 
ing engineer, is superintendent and assist- 
ant general manager. The plant and.sys- 
tem was designed and its construction 
supervised by E. R. Vincent, consulting 
engineer, of Indianapolis, with C. C. Mc- 
Lain associated with Mr. Vincent as resi- 
dent engineer. The writer is indebted to 
the latter for much of the information 
herein given. The plant was constructed 
by the Arbuckle-Ryan Company, of To- 
ledo, Ohio, a well-known contracting firm 
in this section. 


A Prayer to the Wliremen. 


The following is a copy of several clever 
paragraphs which have been addressed to 
the wire manufacturers of the country by 
S. A. Hobson, vice-president of the Hob- 
son Electric Company, Dallas, Tex. Along 
with contractors and supply men all over 
the country, Mr. Hobson has found it 
difficult at times to get prompt ship- 
ments, owing to the tremendous demand 
for material. 

“We beseech thee, oh mighty Factory! 
ruling Potentate of the commercial world, 
to bend thy head and open thine ear, to 
our humble pleading; for relief from the 
persécutions of our indignant customers. 

“We realize, oh Factory! that we are but 
thy humble servant, and that our daily 
acts should but please thy fancy. We 
further realize that we stand in danger of 
thy condemnation for having secured so 
many orders, but we feel that you should 
overlook our breach of discipline, because 
we acquired our order-getting habit dur- 
ing the days of thy reign when thou didst 
command that we send thee more business. 

“This was during the great order famine 
when thy power was endangered. 

“We were faithful then and didst have 
thy approbation and encouragement, but 
now that thou hast reached the zenith of 
thy power and glory, it darkens our hearts 


to feel that thou has abandoned us to the ` 


mercy of our clamoring customers. 
“Now, oh Factory, we pray thee to “set 
up and take notice’ of our deplorable 
conditions, and grant us the blessings of 
a little bit better deliveries of our prayers 
for some of thy products, which we have 
hoped for during the past several moons. 
“Now, oh mighty producer, if thou wilt 
but answer our prayer, we will grant to 
thee all the glory and will shout glad 
hosannah throughout the land.” 
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ANNUAL REPORT OF THE WESTERN 
UNION TELEGRAPH COMPANY. 


FOR THE YEAR ENDING JUNE 30, 1906. 


The annual report of the Western 
Union shows a substantial addition to 
gross revenue but a large increase in the 
expenses, resulting in a decrease in the 
net. The surplus for the stock was equal 
to 5.89 per cent as compared with six per 
cent in the previous year. 

The exceptionally large increase in ex- 
penses is the unfavorable feature of the 
1906 report. The increasing expense of 
the business, combined with the slow de- 
velopment in earnings has been respon- 
sible for the poor showing of the last few 
years. 

The almost stationary position of the 
gross earnings is shown by the following 
comparison of the gross per mile of wire 
operated : 


= Miso Receipts. 

1903 ai inan 1,089,212 $29,167,686.80 
1904 aise 5.2 ees: 1,155,405 29,249,390.44 
1905 secoiciesss 1,184,557 29,033,635.04 
1906 20h ow cee sh 1,256,147 30,675,654.53 


During this period the issue of capital 
for construction purposes amounted to 
$4,000,000, the remainder of the three- 
and-one-half-per-cent real-estate bonds au- 
thorized in 1900. In addition, over 
$2,000,000 was expended for construction 
out of working capital, leaving a floating 
debt of about $600,000 on June 30, 1906. 

The reduction in earnings per mile is 
partly the result of the addition in mileage 
which has not developed as large an earn- 
ing power as the old mileage, located in 
larger centres of population. It is also 
due in large part to the inroads made by 
competition. 

The number of messages and receipts 
and expenses per message compare as fol- 
lows: 


> Av. Cost t 
Fiscal Messages: Av. Tolls per ‘Company’ 
1903 .... 69,790,866 31.4cents 25.6 cents 
1904 .... 67,903,973 31.7 “ 26.1 “ 
1905 .... 67,477,820 316 “ 27.3 “ 
1906 .... 71,487,082 316 “ 27.6 “ 


As the cost per message shown does not 
include the expenditures for maintenance 
and reconstruction, it will be seen that the 
increase has been in actual expenses of 
operation. Higher wages and competition 
are stated te be responsible. 3 

The report states that the expenditures 
for maintenance include betterment work 
which might with propriety have been 
charged to capital. It is of interest to 
note, however, that the maintenance ab- 
sorbs only fourteen per cent of the gross. 

The expenditures for new construction 
during the year were $3,292,981. 
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The Growth of the Westing- 
house Interests. 
From the Boston News Bureau, October 27. 

It is not an casy problem to present 
without the aid of photography the growth 
ot the Westinghouse Electric and Manu- 
facturing interests at East Pittsburg. In 
brief, the plain has become a city, and 
vet the plain is such a valley that it can 
hold only the manufacturing plants, which 
stretch parallel with the river and the 
main line of the Pennsylvania Railroad 
and the hills; and a majority of the thou- 
sands of employés move morning and 
night upon the trains of the Pennsylvania 
Railroad between the Westinghouse fac- 
tories and their homes in and around 
Pittsburg. 

Fifteen years ago other growing electrical 
interests looked upon Pittsburg as a point 
of electrical contact that they might one 
day capture or absorb. Few people could 
believe that Mr. Westinghouse, with his 
air brake interests extending from the 
Facific ocean to St. Petersburg in Rus- 
sia, his Switch and Signal Company, the 
Westinghouse Machine shops, and the en- 
gineering firm of Westinghouse, Church, 
Kerr and Company, could make any great 
expansion in the electric field against the 
combined electric interests of New Eng- 
land and New York. Such expansion 
would seem beyond the driving force of 
a single human mind. 

Yet, to-day, we find every Westinghouse 
company doing more business and earn- 
ing more gross and more net moncy than 
ever before in its history, and the West- 
inghouse Electric Company close on the 
heels of the General Electric Company, 
representing the combined electric inter- 
ests of New England and of New York, 
formerly known as the Thomson-Hous- 
ton of Boston and the Edison of New 
York. And, as for the Westinghouse Air 
Brake Company, we find this year its 
$11,000,000 of capital stock not only pay- 
ing its regular ten per cent and ten per 
cent extra, but a second extra of two and 


one-half per cent the last dividend period, - 
and this notwithstanding the New York - 


Air Brake Company, the newly grown 
rival of the Westinghouse Air Brake, 1s 
paving eight per cent upon its $10,000,000 
of capital and doing one-third of the 
railroad air brake business of the United 
States. In a foreign field, where the New 
York Air Brake Company has invested 
$3,000,000 and has yet to see the return 
thereupon, the Westinghouse people had 
invested in advance $1,500,000 capital 
and earned it all back before the New 
York Air Brake Company got a footing. 

-It is generally said in Pittsburg that 
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the employés of the United States Steel 
Corporation at this point represent or 
support a population of 100,000, but the 
Westinghouse interests at and around 
Pittsburg sustain a population of 75,000 
people. 

“How many employés have the West- 
inghouse interests?” was asked by the 
manager of the Boston News Bureau of 
the manager of the Westinghouse Machine 
Company at East Pittsburg a few days 
ago. | 

The answer was, “If you mean Westing- 
house employés throughout the world, we 
were figuring it the other day and it 
reached the point of 75,000.” 

“Nonsense,” spoke up Mr. Westing- 
house; “we haye not any 75,000 employes. 
We have 15,000 here in the Electric Com- 
pany, and possibly 30,000 on all our pay- 
rolls.” 

“Here are the figures,’ responded the 
manager of the Westinghouse Machine 
Company. 

“Oh!” spoke up Mr. Westinghouse, “you 
include the Westinghouse, Church, Kerr 
construction gangs. I do not call them 
employés. We can not allow that the num- 
ber of employés on the payrolls of the 
Westinghouse companies is above 30,000.” 

“But,” said the manager of the West- 
inghouse Machine shops, “here are 15,000 
employés in the Westinghouse Electric 
Company, and, adding the other factories, 
the regular employés of the Westinghouse 
Company, you see by the figures, are far 


more than 30,000.” 


“Well,” said Mr. Westinghouse, “I have 
not been here at East Pittsburg for many 
weeks and I see the shops are pretty full, 
but I don’t think I will own up to more 
than 35,000 regular employés in all the 
Westinghouse companies in all places. 

“There may be at one time 75,000 peo- 
ple working under the direction of the 
Westinghouse companies, including con- 
struction gangs. We may have 10,000 
people one month in Colorado and some 
months afterward they may be working 
under the direction of somebody else. 
These are not our regular people. For 
regular, salaried people, I think we should 
not admit of more than 35,000.” But 
even these figures seemed a surprise to 
Mr. Westinghouse. 

The secret of Mr. Westinghouse and his 
ability to direct his organizations were 
soon revealed. After inspecting the new 
type of Westinghouse-Parsons turbines, 
which have recently been breaking the 
record for both prices and efficiency, he 
passed over to the works of the Westing- 
house Electric Company and was shown 
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some recent improvements which were go- 
ing into very important electrical work. 

“What shall I pay for this invention ?” 
said the manager of the Westinghouse 
Electric companies. “You see its efficiency, 
from twenty per cent to thirty per cent 
saving at this point.” 

“Don’t. bother me with details,” said 
Mr. Westinghouse, “you are paid a salary 
to run these works and get the best men, 
the best brains, and the best results.” 

“But,” protested the superintendent, 


“he cannot speak English, and wants 


$10,000 a year for three years.” 

“All right,” said Mr. Westinghouse, 
“take off twenty per cent so long as we 
have to supply the language,” and the in- 
ventor’s contract was on that day closed. 

The secret of Mr. Westinghouse was re- 
vealed on the instant. He is an inventor, 
not alone in mechanics, but with men and 
with organization. 

In twenty years but one financial criti- 
cism has been heard of George Westing- 
house. Some bankers have called it ex- 
travagance, and others have called it too 
many high-priced men, but the results 
speak. Mr. Westinghouse does not organ- 
ize a factory and then run about in be- 
wilderment for somebody to run it. He 
first buys brains, and then he weaves or- 
ganization about these brains to produce 
results, and gets them. He builds in as 
absolute faith as the farmer plants his 
corn, in the same faith in which Carnegie 
and Schwab built steel works, Rockefeller 
stored oil, or Morgan hives money—the 
faith that removes mountains because it 
refuses to recognize their existence. 

The Westinghouse Machine shops, with 
less than $5,000,000 of its $10,000,000 
of share capital issued, pays dividends of 
tcn per cent and must be earning very 
much more, as it has 4,000 employés, and 
its yards and factories are not only crowd- 
ed and whirring with the largest kind of 
machinery, but the units turned out are 
of the largest size, and must represent a 
considerable amount of money. One-half 
the works is devoted to the manufacture 
of steam turbines, while the Electric com- 
pany adjoining manufactures the electrical 
parts. 

With natural gas delivered in the ma- 
chine shops at ten cents per 1,000 feet, 
one can readily understand why Mr. West- 
inghouse has devoted so many years to the 
development of the gas engine, to the 
manufacture of which a considerable part 
of the machine shops is devoted. Mr. 
Westinghouse says that whenever or wher- 
ever municipal gas reaches the point it 
can be sold to the consumer at sixty cents 
per 1,000 feet, gas engines will revolution- 
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ize light and power. At present gas in 
cities is steadily going down and the gas 
engine business is steadily coming up. 

The Westinghouse Electric Company 
must be measured by the acres occupied, 
number of employés, the gross tonnage, 
and the gross values produced. The West- 
inghouse Machine shops occupy twenty- 
two acres and the Electric Works, forty- 
two acres. A few years ago the General 
Electric Company figured 14,000 employés 
and a gross business of $30,000,000 per 
annum. To-day the Westinghouse Elec- 
tric Company has 14,000 employés, and 
its business has this fall passed the point 
of $3,000,000 outturn per month, so that 
gross earnings are now at the rate of 
$40,000,000 per annum. 

The floor space occupied by the West- 
inghouse companies exceeds the floor space 
of the St. Louis Exposition and the largest 
of all the Westinghouse companies is of 
course the Westinghouse Electric. This 
company seems not only to eat up acres 
of ground and swallow in thousands of 
employés each morning, but the employés 
have to go out in differently timed com- 
panies at night in order not to more dan- 
gerously overcrowd the platforms and cars 
of the Pennsylvania Railroad. 

It eats up capital in million-dollar 
junks. Its inventories show $12,000,000 
of material in process.” Its warehouses 
and yards have to be filled to overflowing 
with more shapes and sizes of iron, steel, 
cte., than even a United States Steel Cor- 
poration could be expected to keep on 
hand for immediate delivery. More than 
2,000,000 pounds of copper per month 
go into this factory. 
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English Experiment of Ship- 
ping by Electric Wagons. 


Consul Albert Halstead reports from 


Birmingham that an experiment is being 
made in North Staffordshire with a sev- 
enty-horse-power motor wagon for heavy 
freight traffic that may have far-reaching 
results, especially in the United Kingdom, 
where distances between industrial centers 
and to tle seaports from the interior are 
comparatively short. Mr. Halstead writes: 

“The present experiment in using a 
heavy motor wagon, capacity six tons with 
a trailer carrying four tons, to carry goods 
from Hanley to Liverpool is especially 
interesting to Birmingham, whose manu- 
facturers constantly complain of high 
freight rates, unfair and inequitable 
classifications, and the autocratic attitude 
of the railways that act in concert, even 
though there is no concentration of own- 
ership. A Birmingham paper says that 
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‘if the scheme should prove successful, the 
promoters hope in time to run wagons also 
to Manchester and Birmingham and to 
tap the big railway companies at con- 
venient points. As the scheme develops 
the promoters propose to establish depots 
and warehouse accommodation in the 
same way as railway companies, and they 
profess to have every hope of a success- 
ful issue to their enterprise.’ 

“If it be found that freight can be car- 
ried expeditiously and economically by 
motor wagons the industrial situation of 
the United Kingdom will be materially 
strengthened.- High freight rates, which 
seem inevitable because of very heavy cap- 
italization of British railways, which was 
due to the immense cost ef their initial 
construction, are a serious toll on British 
commerce. Canal traffic is important and 
helpful, but very slow. The canals are 
also small and many are owned by the 
railways. Compared to the splendid sys- 
tem of canals in Germany and France 
with their low freight rates, the United 
Kingdom is at a serious disadvantage and 
feels it more and more because of German 
competition for the markets of the world, 
which becomes more aggressive and keener 
each year. Then, too, German exporters 
have the advantage of lower railway rates 
on merchandise destined for export, while 
the greater regularity of shipment of for- 
eign goods into the United Kingdom re- 
sults in what are really better rates on 
merchandise and food products that come 
from abroad than are obtained by those 
destined for export. In these circum- 
stances pronounced demand for the im- 
provement of the British canal system, 
and even for its nationalization, 1s not 
surprising. 

“If heavy motor wagons prove success- 
ful carriers of freight, the further de- 
velopment and improvement of the canal 
system will not be so important, railway 
freight rates will naturally come down, 
whatever arbitrariness there may be on the 
part of railways will disappear, and the 
Kingdom will be in far better position to 
hold its own in the markets of the world, 
and even to increase its share of those 
markets. 

“There is little reason why the experi- 


ment with motor-wagon freight carriers 
should not be successful here. Roads are 
almost universally good, distances are not 
great, motor construction is improving 
and the output increasing; while rates for 
carriage should remain low because the 
highways are free. There can, therefore, 
be no monopoly of the new method of 
freight transportation which experts have 
declared would certainly result from the 
development of motor wagons.” 
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Cooperative Electrical De- 
velopment Association. 


Arthur Williams, president of the Na- 
tional Electric Light Association, ar- 
ranged a few weeks ago, a committee of 
five central station managers to cooperate 
in the developing and execution of the 
plans of the Cooperative Electrical De- 
velopment Association. 

This committee, which consisted of 
three members last year, has been enlarged 
this year to a committee of five, consist- 
ing of the following representative gen- 
tlemen: W. W. Freeman, Brooklyn Edi- 
son Company, chairman; John W. Gil- 
christ, Chicago Edison; R. S. Hale, Bos- 
ton Edison; J. E. Montague, Buffalo and 
Niagara Falls Electric Light and Power 
Company; F. M. Tait, Dayton Lighting 
Company. . 

Paul Spencer, the previous chairman, 
rendered excellent service in the develop- 
ment of the plans last year, but special 
attention required on another committee 
necessitated his withdrawal. 

Mr. Freeman called a meeting of the 
above committee in Brooklyn on Octo- 
ber 30. and the entire day was given over 
to a careful and detailed consideration of 
the proposed constitution and by-laws, 
as well as the detailed commercial plans 
for 1907, submitted by J. Robert Crouse. 
The committee was honored for a good 
portion of the day by the presence of 
President Williams. 

This conference, which will be followed 
rapidly by similar conferences with the 
cooperating committees of the manufac- 
turers, jobbers, contractors and represen- 
tatives of the technical press and adver- 
tising agencies, is all preliminary to a 
meeting of the joint committee of all 
branches of the trade, to be held in New 
York within a few weeks, at which it 18 
expected to formally complete and m 
agree upon a scheme of organization an 
the commercial plans for work in 1907. 

After a very busy day, Chairman Free- 
man and his associates, W. F. Wells, Jo- 
seph F. Becker, Jr., P. R. Atkinson and 
M. S. Seelman, gave a dinner for the con- 
freres at Delmonico’s, followed by a thea- 
tre party. The day’s activities concluded 
very pleasantly with a luncheon and 
smoker given by President Williams. 

Tt was the unanimous expression that 
the day had been crowded as full of “Co- 
operation,” both business and social, a8 
was possible, and this meeting doubtless 
marks a long step in the progress of this 
cooperative compaign, which is now being 
recognized by all branches of the trade 
as having great commercial possibilities. 
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Electrification of the West J ersey & Seashore Railroad—IL. 


Description of Transmission System, Third-Rail Construction and Car Equipments. 


HE 33,000-volt high-tension trans- 
mission line is in duplicate 
throughout. It is Y-connected 

with the neutral grounded and con- 
sists of six No. 1 B. & S. hard 
drawn copper wires mounted on porcelain 
insulators. The poles are of chestnut, 
their height being forty-five feet, with 
extra long poles where special conditions 
require. They are spaced 125 feet apart, 
but at street crossings the spacings are 
reduced to 100 feet. Head guys are used 
at distances of approximately one-quarter 
of a mile. There are two cross-arms, the 
top arm being twelve feet in length, car- 
rying four insulators, and the lower arm, 
which is eight feet six inches, carries two 
insulators. The six wires form two in- 
verted equilateral triangles, and the insu- 
lators on each triangle are forty-two inches 
apart. These wires in each triangle are 
transposed by one complete spiral between 
each substation. Locke insulators are used, 
made in three parts and designed to stand 
double the working pressure. Each petti- 
coat was tested separately—the top section 
to 45,000 volts, and the assembled insu- 
lator was subjected to 85,000 volts for ten 
minutes, and also a precipitation test was 
made at 52,500 volts. The insulators are 
mounted on iron pins. 

The method of protection from light- 
ning consists of a seven-strand galvanized 
steel cable five-sixteenths inch in diameter 
strung for the entire length of the line 
on top of the transmission poles, four feet 
above the nearest active wire, and pro- 
vided with ground connections at every 
fifth pole. This form of protection from 
lightning is believed to be an efficient sup- 
plementary adjunct to the arresters. 

In all there are seventy-one miles of 
transmission line. 

THE THIRD RAIL AND TROLLEY. 

The proposition of installing the third 
rail for the double-track road of this 
length in the prescribed time demanded a 
considerable amount of skill on the part 
of those organizing the work, and the 
fact that a large amount of steam traffic 
and double tracking was going on at the 
same time materially added to the diffi- 
culties of the undertaking. 

The Pennsylvania Railroad Company 
provided and installed all the necessary 
long ties on which the insulators are 
placed, and also provided and distributed 
along the track all the third rail, third- 
rail splice bars and bolts. 


The rails used for this p are of 
the Pennsylvania Railroad standard cross- 
section and composition; they are in 
lengths of thirty-three feet, weighing 100 
pounds per yard, and have a conductivity 
about equal to that of a copper rod of 
1,200,000 circular- mils. This type of 
rail was used in order that it might be 
interchangeable with the track rails. 

The insulators are reconstructed granite, 
and are held in position by a metal cen- 
tering cup which is secured to long ties by 
means of a lag screw. The insulators are 
ten inches in length and five and one-half 
inches broad at the base with an effective 
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ELECTRIFICATION OF THE WEST JERSEY & 
SEASHORE RAILROAD—HIGH-TENSION TRANS- 
MISSION LINE. 


depth from the bottom of the rail to the 
tie of three and one-half inches. An ad- 
vantage of this method of securing the 
position of the insulator is that on the 
ties being depressed by the passage of a: 
train no tension strain is brought to bear 
in the insulators. The insulators are 
spaced about eight feet apart. The top of 
the third rail is three and one-half inches 
above the top of the track rails, and its 
gauge twenty-six inches distant from the 
gauge line of the adjacent track rail, these 
dimensions constituting the standard of 
the Pennsylvania Railroad and the Long 
Island Railroad, which is interchangeable 


with the Interborough Rapid Transit of 
New York city. 

The approaches of the third rail are 
made of cast iron. The third rail is 
bonded with concealed ribbon bonds with 
solid copper terminals compressed into 
one-inch drilled holes in the rail. There 
are two bonds to a joint, and each has an 
area of 500,000 circular mils. 

The third-rail jumpers are of a specially 
neat design. They are used at all grade 
crossings and wherever a continuous third 
rail is impracticable. The cable is drawn 
into a black bituminized fibre tube, which 
is laid in a solid concrete protection. 
Terra-cotta covers are employed to protect 
the cable terminals. Those for single cable 
jumpers are of the round form and those 
for double cable of an elliptical shape as 
shown. 

The third rail is anchored at intervals; 
this is acccomplished by means of metal 
clamps secured to the under flange of the 
rail in such a position as to engage the in- 
sulator on each side. The third rails are 
arranged in such a manner that each track 
may be isolated from the other, but nor- 
mally the third rails are electrically con- 
nected midway between the substations 
through a combined switch and fuse box, 
thus obtaining the combined conductivity - 
of the third rails. There are also section 
insulators opposite each substation so that 
in the event of an accident on any part of 
the system only a short section of the third 
rail would be dead. 

The right of way is fenced in, and at 
all crossings the fence turns in from the 
property line to meet Climax cattle guards 
at the edge of the crossing. In this way 
the public is prevented from reaching the 
third rail. 

At all stations and in the Atlantic City 
and Camden yards, the third rail is pro- 
tected by a wooden top and side guard, 
consisting of a two-inch plank carried on 
castings attached to the top of maple posts, 
which are secured to the third rail at in- 
tervals of about six feet. The top cast- 
ing is of such form that although it is 
provided with a web for. strength no part 
of it extends either above or below the pro- 
tection plank. 

Opposite all platforms the rail is further 
protected by a plank fastened to the side. 
Wherever possible, the rail is kept between 
the tracks, and is therefore on the side of 
the track farthest from the station plat- 
form, and inter-track fences are provided 
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to prevent crossing the tracks. In order to 
prevent passengers or others on the plat- 
forms from touching the contact shoes on 
the platform side of the car, there is a 
protecting plank similar to the third-rail 
protecting plank but carried on castings 
fastened to the ties. The shoes are at all 
times under this plank and therefore pro- 
tected. This is used at all stations, even 
where the third rail gives way to the 
trolley, although there is a switch on the 
car which enables the contact shoes to be 
cut out when operating from the trolley. 

At Atlantic City, where the tracks cross 
the Thoroughfare, a new drawbridge has 
been built. The third rails on this draw 
are connected to the third rails on the 
approaches by sliding contact shoes, so 
that when the draw is closed the rail is 
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Camden and Atlantic City was done with 
a heavy steam traffic in progress during 
the whole period. All the holes were 
drilled by hand and the bond terminals 
were expanded by means of screw com- 
pressors. Two bonds of the concealed type 
were used per joint, each with a capacity 
of 400,000 circular mils, and on account 
of the large size of bonds special angle 
plates had to be provided. This work was 
performed almost entirely with untrained 
labor under skilled foremen. The men 
were given a royalty of five cents on each 
hole drilled above thirty per day, and some 
reached as high as eighty in a day’s work. 
The railroad company required that one 
splice bar should always be kept in place 
against the rail to provide for the safe 
operation of the passing trains. 
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running from South Camden to Brown’s 
Crossing. 

Both of these form a conjunction with 
the third rail. The copper feeder between 
Newfield and Millville is 500,000 circular 
mils in section. 

The length of line between Newfield 
and Millville is approximately ten miles. 
The trolley wire is of No. 0000 grooved 
section. The bonding is similar to that 
already described on other portions of 
the road. The span wires are of stranded 
galvanized steel, three-eighths-inch in 
diameter. The lightning arresters are in- 
stalled at approximately 1,000 feet apart. 
All pull-offs, strain ears, feeder ears and 
splicing sleeves are of bronze, and as these 
items, together with all other line material, 
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continuously connected. In addition to 
this, two 1,000,000-circular mil sub- 
marine cables are provided connecting the 
rails so that the opening of the draw does 
not interrupt the circuit. The submarine 
cables for the return circuit are bare. 

A point of great interest is to be found 
in the fact that the third-rail system has 
been adopted at both terminal stations 
where there are a number of platforms, 
and it will be interesting to engineers to 
learn that this system was adopted on the 
score of less difficulties being encountered 
in its installation than would have been 
the case had an overhead trolley been 
erected. 

BONDING OF MAIN TRACKS. 
The bonding of the main track between 


TROLLEY LINE. 

The trolley construction between New- 
field and Millville and on the stretch of 
track between Haddon avenue and South 
Gloucester is of the span type, with poles 
spaced at a distance of 100 feet, and where 
practicable the high-tension transmission 
poles have been used for supporting the 
span wires. Through Camden the greater 
part of the trolley construction is on tubu- 
lar steel poles. The trolley is suspended 
twenty-two feet above the top of the track 
rails. | 

There are nó copper feeders used on the 
third rail, but those for the trolley lines 
are as follows: Two 750,000-circular mil 
feeders from South Camden to Haddon 
avenue. One 750,000-circular mil feeder 


such as frogs, etc., are of standard pattern, 
a further description would be superfluous. 
CARS. | | 

For initial service sixty-two passenger 
cars and six combination baggage and mail 
cars have been provided. All of the cars 
are motor cars, the motor and control 
equipment being the same in all. The 
design resembles that of the standard 
Pennsylvania coaches, except that the 
height is less to decrease the weight, the 
shape of the roof is changed and the in- 
terior finish is of mahogany instead of oak. 

The seating capacity is fifty-eight pas- 
sengers and the seats are of the standard 
type, made by the Hale & Kilburn Manu- 
facturing Company. Both ends of the cars 
are provided with vestibules and have 
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the standard arrangement of steps, trap 
doors and vestibule side doors. The vesti- 


bule centre door is so arranged that when 


it opens it slides over and encloses the 
control apparatus. 

The entire underside of the car is pro- 
tected by one-quarter-inch transite and 
above the motor truck steel plates over 
asbestos fire felt is used. The general 
dimensions of the car are as follows: 
length over buffers, fifty-three feet five 
and one-half inches; length over body end 
sills, forty-six feet six inches; truck 
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standard Pennsylvania Railroad combina- 
tion car and the fittings and arrangements 
in the mail compartment are in accord- 


ance with the standard requirements of the. 


post-office department. 

All cars are provided with a fifty- 
candle-power incandescent electric head- 
light and two electric markers or 


route lamps on the hood at each 
end. These were manufactured by 
the Dressel Railway Lamp Works, 


of New York. In the interior of the car 
there are five five-light clusters and in the 
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panel are in the headlight circuit so that 
they are only lighted on the leading car of 
the train. | 

Each car has two trolleys, each with a 
retriever, and on the roof between the trol- 
ley bases there is a box containing the 
lightning arrester, trolley cutout switch 
and trolley fuse. Steps are provided on 
the vestibule corner posts and there are 
grab irons and roof platforms to permit 
of easy access to the roof. 

The cars are heated by Gold cylindrical 
heaters, one being under each seat and a 
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centres, thirty-three feet ; width over eaves, 
ten feet one and one-quarter inches; height 
from top of rail to top of roof, thirteen 
feet three and thirteen-sixteenths inches; 
total weight of car, fully equipped, 89,000 
pounds. 

The combination baggage and mail cars 
are of the same general dimensions as the 
passenger cars and have similar vestibules. 
The mail compartment is twenty feet long 
inside and the baggage compartment is 
twenty-nine feet nine and one-quarter 
inches long inside. The arrangement of 
the baggage compartment is similar to the 


saloon there is a single lamp. There'are total of twenty-eight heaters per car. 


two lights in each vestibule,-one being 
over each trap door, arranged in reflectors 
so that the lamp does not come below the 
vestibule ceiling. All wiring for lights is 
done in galvanized iron conduit om the 
roof of the car so that it is at all times 
accessibie. Where the conduit goes 
through the roof to the fixtures, special 
roof-plates are used, laid in so as to be 
watertight. On the roof, in the centre of 
the car, there is an illuminated numeral 
panel which permits the car number to be 
read from either side. The lamps in this 


There are two coils in each heater, thus 
providing three rates of heating. 

In the vestibule, at the saloon end of the 
car, on the motorman’s side, there is a 
switchboard on which are mounted the 
headlight and air compressor switches and 
fuses, the switch for cutting out the con- 
tact shoes when operating on trolley, the 
trolley cutout switch and the current limit 
relay. This switchboard is provided with 
double steel doors lined with asbestos and 
is accessible from the vestibule. This 
switchboard, as well as all conduit wiring 


hed 


and fixtures for heating and lighting, was 
installed by the General Electric Company. 

The Wason Manufacturing Company, of 
Springfield, Mass., built twenty-two of the 
passenger cars and the six combination 
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and with Westinghouse quick-service au- 
tomatic air brakes. 

The motor-driven air-compressor, with 
its governor, together with the whistle, 


are all of the General Electric Company’s 
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baggage and mail cars; the American Car 
& Foundry Company, of Wilmington, Del., 
built twenty-eight passenger cars, and the 
J. G. Brill Company, of Philadelphia, Pa., 
eighteen. 

TRUCKS. 

The motor and trailer trucks are of the 
M. C. B. double side bar equalized type, 
somewhat similar to those used on the cars 
of the Interborough Rapid Transit Com- 
pany and the Long Island Railroad, but 
with greater wheel base, which is here, 
seven feet. The weight of motor truck 
complete, without motors, is 14,934 
pounds, and the weight of trailer truck 
complete, 9,633 pounds. 

The wheels of the motor truck are steel- 
tired, with separate cast-steel spoke cen- 
tres. They are thirty-six inches in di- 
ameter with M. C. B. standard tread. 
Tires are three inches thick, shrunk and 
bolted to the steel centre. The journals 
are five inches by nine inches, the diame- 
ter of the axle at the wheel fit is five 
inches and diameter between wheels is 
seven inches, finished all over. 

The motor and trolley trucks for sixty- 
five cars were built by the Baldwin Loco- 
motive Works, of Philadelphia, Pa., and 
for three cars by J. G. Brill Company, of 
Philadelphia, Pa. 

The cars are equipped with hand brakes 


manufacture. The compressors are mount- 
ed on two oak planks, supported by a 
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herring-bone gear and pinion from a rail- 
way-type motor. All parte of the pump 
and motor are easily accessible and are 
designed so as not to be damaged by the 
severe conditions met with in this class 
of service. The motor is of the entirely 
enclosed type, and required no additional 
housings or protection of any kind. The 
governor is a combination of diaphragm, 
piston, springs and operating levers con- 
nected to a single-pole switch of a type 
similar to the contactors used in the motor 
circuits. The working parts are protected 
by a hinged cover which can readily be 
dropped for inspection. 

The General Electric Company installed 
all the brake apparatus, including piping, 
but not the foundation brake rigging, 
which was furnished by the car builders. 

The electrical equipments were fur- 
nished and installed by the General Elec- 
tric Company. There are two General 
Electric sixty-nine motors which are 200- 
horse-power units on each car, while the 
control system is of the Sprague-General 
Electric automatic multiple-unit type. 
The controllers are so arranged that cur- 
rent is cut off from the motors through- 
out the train and the brakes are applied 
automatically should the motorman re- 
lease his hold of the controller handle. 

A large portion of the electrical appara- 
tus was installed on the car bodies during 
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cradle of wrought-iron bars. The cradle 
ig suspended beneath the car near the 
motor end and permanently bolted to the 
sills. The compressor consists of a du- 
plex single-acting air pump, driven by a 


their construction at the works of the 
three car builders. All the cables for the 
electrical conduits are run in grounded 
loricated conduits, the outlets of which are 
provided with rubber-bushed bell mouths. 
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The conversion of the lines of the West 
Jersey & Seashore Railroad above de- 
scribed from steam to electric traction was 
carried out by the following organizations: 

The construction of the terminals, in- 
spection sheds, double tracking, changes 
in existing tracks, grading, new bridges, 
changes in telegraph lines and installation 
of a special telephone system, were carried 
out by the regular engineering and main- 
tenance-of-way departments of the Penn- 
sylvania Railroad Company. 

The installation of the interlocking 
plants and automatic block signalling was 


carried out by the Union Switch & Signal . 


Company in accordance with plans of the 
signal department of the Pennsylvania 
Railroad Company. 

The new cars and trucks required for 
the electric service were designed by the 
motive-power department of the Pennsyl- 
vania Railroad Company. 

The entire contract for the electrical 
equipment, including the construction of 
the power-house, substations and the elec- 
trical equipment on the cars, was awarded 
to the General Electric Company, and in 
accordance with the plans and under the 
_ Supervision of George Gibbs, chief en- 

gineer of electric traction, in consultation 
with the officers of the railroad company. 
Stern & Silverman, of Philadelphia, were 
appointed by the General Electric Com- 
pany as their general subcontractors, and 
the Scofield Company, also of Philadel- 
phia, acted as general engineers for the 
power-house and subcontractors for the 
piling and foundations. 

The whole of the electrical work was 
under the personal supervision of W. B. 
Potter, engineer, railway engineering de- 
partment, General Electric Company, 
directly assisted by J. Elliot Hewes, C. E. 
Eveleth and W. H. Clapp. 


The Production of Platinum 
in 1905. 


The year 1905 saw a phenomenal rise 
in the price of platinum and a greatly in- 
creased production in the United States. 
The annual report of the United States 
Geological Survey on the production of 
platinum, prepared this year by F. W. 
Horton, contains details of exception- 
al interest. It shows that early in March, 
1905, the price of ingot platinum ad- 
vanced from $19.50 an ounce to $21 an 
ounce, surpassing gold in value. On 
April 1, 1905, the price fell to $20.50 
and remained firm at this quotation until 
February 1, 1906, when it jumped to $25 
an ounce, where it remained until Sep- 
tember 1, or about six weeks ago, when it 
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leaped to the unprecedented value of $34 
an ounce. Mr. Horton’s report also shows 
that the production of platinum in the 
United States increased from 200 ounces 
in 1904 to 318 ounces in 1905. 

The rise in the price of platinum and 
its increased production in this country 
may be ascribed to two causes: the grow- 
ing demand for the metal and the reduced 
yield of the Russian platinum placers, 
which usually furnish about ninety per 
cent of the world’s supply. 

The anxiety felt by the platinum 
dealers during the Japanese-Russian war 
has not abated since the settlement of in- 
ternational difficulties, but has rather in- 
creased as Russia’s internal dissensions 
have developed. Even before the upris- 
ings, it is said, the large Russian mines 
were purposely curtailing their produc- 
tion. This reduction of the output is 
due to the fact that the entire product 
for a varying term of years was bought 
up under contract and at prices that now 
seem ridiculously low. As the mine own- 
ers receive only the fixed price, they do 
not participate in any gain due to rise in 
value and are, therefore, not desirous of 
a large production, but are husbanding 
the limited resources of their mines until 
such time as they can dispose of their pro- 
duct to better advantage. Meanwhile the 
small mines, which, generally speaking, 
are not hampered by such agreements, are 
working to their full capacity to take 
advantage of the stimulated prices; but 
their entire output is only a small per- 
centage of what is usually produced. A 
greatly increased consumption of plati- 
num in the electrical and chemical indus- 
tries, together with this stringency of sup- 
ply accounts for the prevailing high 
prices. 

The exhaustive tests and examinations 
of black sands commenced early in 1905 in 
connection with the Lewis and Clark Ex- 
position, and still being carried on at 
Portland, Ore., by the United States 
Geological Survey, have done much 
toward placing platinum mining in this 
country upon a stable footing and de- 
veloping it into a permanent and profit- 
able industry. Not only have many dis- 
coveries of platinum in new localities been 


made, but the tests have revealed the 


fact that there are in this country dis- 
tricts which contain surprising quantities 
of platinum, and they have also given 
much valuable data as to the best method 
of obtaining if. ' 

Platinum is now known to exist in fif- 
teen counties in California: Butte, Cal- 
averas, Del Norte, Humboldt, Mendocino, 
Nevada, Placer, Plumas, Santa Barbara, 


T65 


San Luis Obispo, San Bernardino, Shasta, 
Siskiyou, Trinity, and Yuba; in nine 
counties in Qregon: Baker, Coos, Curry, 
Douglas, Jackson, Josephine, Lincoln,Linn, 
and Union; in eight counties in Idaho: 
Ada, Bingham, Boise, Elmore, Idaho, Nez 
Perces, Oneida and Shoshone; in four 
counties in Colorado: Chaffee, Park, 
Saguache, and San Miguel; in three coun- 
ties in Washington: King, Skagit, and 
Whatcom; in two counties in Montana: 
Custer and Granite; in Utah, in Garfield 
county; in Arizona, in Yavapai county; 
and in Wyoming, in Albany county. The 
metal is also rarely found in Alaska 
and in the gold bearing sands of Corozal 
river, Porto Rico. Isolated occurrences of 
single nuggets or mere traces of the metals 
have been found in many other counties of 
these states, as well as in four of the east- 
ern states, namely, New York, Pennsylva- 
nia, North Carolina, and Georgia. In 
many of these localities the metal occurs 
but sparingly. The most promising fields 
are in the counties of southern Oregon 
and northern California. Here the metal 
has been found in commercial quantities. 
With proper methods a considerable an- 
nual output should be obtained. 

The platinum metals are usually found 
in working gold placers, especially where 
the gravels are derived from peridotites. 
Many managers of placer mines have been 
convinced for a long time that it would 
pay to save the platinum in the gravels, 
if it could be done by some inexpensive 
method. The experiments of the Geo- 
logical Survey which were conducted 
under the supervision of Dr. David T. 
Day, have shown conclusively that ninety- 
five to ninety-eight per cent of the pre- 
cious metals both gold and platinum, con- 
tained in the sluice box sands can be saved 


on concentrating tables of the Pinder or 
Wilfley type, such as are used in every- 
day practice; and that in most cases the 
concentrates thus obtained will represent 
less than one per cent of the total weight 
of sand fed to the table. 

Besides discussing the experiments 
made in the recovery of platinum in this 
country, Mr. Horton describes the 
methods of extraction in vogue in Russia. 

It should be noted that the imports of 
platinum during 1905 were valued at 
$2,173,263, as against $1,879,155 in 1904, 
an increase in value of $294,108. Con- 
sidering the increased demand for pee 
num, the gain in importation is slight, 
but if the high price and scarcity of the 
metal be taken into account the wonder is 
that there was not a large decrease in the 
quantity imported. 

This report of Mr. Horton’s is pub- 
lished as an advance chapter of the annual 
volume, “Mineral Resources of the United 
States, 1905,” and is distributed, free of 
charge, on application. 
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ELECTRIC RAILWAYS IN SPARSELY 
SETTLED COMMUNITIES—IH.' 


BY E. P. ROBERTS. 
(Concluded.) 

Generally, interurban roads entering a 
city of any considerable size use the tracks 
of the local street-car system, but some- 
times it is possible to obtain an independ- 
ent entrance, and, when the financial con- 
dition warrants it, this is preferable. It 
is, however, seldom warranted unless the 
anticipated travel is very considerable, 
and, of course, is materially affected by 
the cost of construction required in the 
city, including the cost per mile and total 
mileage, which includes the first cost and 
the maintenance of street paving, sprink- 
ling charges, if any, etc., and city taxes. 
It also depends upon what arrangement 
can be made with the local company for 
operation over its tracks. 

In a general way the shorter the route 
in the city, or more correctly, the less the 
time of the run in the city, the better for 
the interurban railway. 

The foregoing materially depends upon 
the frequency of service given by any com- 
peting steam road and by the time re- 
quired between the station of the steam 
road and the retail centre, not only in the 
principal terminal city, but also in the 
principal towns along the route. 

Another point is the location of the 
road in cities and towns along the route. 
The receipts of an interurban electric rail- 
way depend largely upon the accessibility 
of its cars and its frequent service, but, on 
the other hand, accessibility in the cities 
and towns generally means somewhat in- 
creased first cost, also a longer time for 
the run. If freight cars are to be handled 
it means considerable additional trackage 
for the freight line. 

In addition to the foregoing, the recent 
development of the alternating-current 
motor system makes it desirable for such 
roads as use such system to keep on private 
right of wav to as great an extent as pos- 
sible, and when in cities and towns to use 
only such streets as will allow the use of 
high-voltage trolley. As a matter of fact, 
high-voltage trolley is now used in some 
towns of considerable size and on roads 
passing through the heart of same, but 
it is hardly probable that this will be per- 
mitted in all towns. In some locations 
it may not be found advisable even if per- 
mitted. 

Having made a preliminary location 
and ascertained the distances in the cities, 
towns and country; having considered 


! Abstracted from a paper read at the convention of 
the American Street and Interurban Railway Associa- 
tion, Columbus, Ohio. October 18, 
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that a certain sized passenger car operat- 
ing on a certain headway will give the best 
service, and on the presumption that, all 
things considered, a certain grade will be 
most economical, a train schedule is pre- 
pared showing the time of the run for 
passenger service. There will generally 
be two train schedules, one for express 
and the other for local service. 

It is advisable that the trains should 


follow at regular intervals, which inter- 


vals, however, may be varied at different 
times of the day and at different seasons, 
but the trains should always start from one 
end on the hour, and when more frequent 
service is desired, half-hourly and quar- 
ter-hourly. The time of leaving the other 
end should also be on the hour, or at some 


regular division, such as the half or quar- 


ter-hour. It is evidently necessary, there- 
fore, to provide motors which will make 
such speed as is required to give a schedule 
enabling a car to make the run one way 
and provide at the end of such run suff- 


‘cient time for layover, so that it can un- 


load and load with sufficient leeway, and, 
in case of delays, it will still start out on 
the return run on the schedule time. The 


time of the run in the principal city is 


dependent upon the schedule time of the 


‘city cars if the local company’s track be 


used, or upon local ordinances and con- 
ditions if the interurban company has its 
own track. The schedule speed in the 
principal terminal city will probably be 
approximately eight to twelve miles per 
hour, being somewhat less in the con- 
gested portion of the city run, and pos- 
sibly slightly greater in the suburbs. 

The same conditions apply to the runs 
in the towns along the route, although 
generally to a less degree, but in any 
case the schedule in cities and towns is 
based on local conditions, and not upon 
the speed obtainable by the motors. 

The speed on the country run, which 
for modern roads is generally on private 
right of way, depends upon the grade, 
and, for any given weight of cars, upon 
the power of the motors, and, of course, 
upon the maintenance of the voltage. The 
schedule speed depends upon the above 
and also upon the number of stops. 

The length of layover is often of mate- 
rial bearing on the question of size of 
motors. Sometimes by allowing a car 
to Jayover at one or both ends of the 
run for fifteen or thirty minutes it is pos- 
sible to use a smaller motor than would 
otherwise be necessary. Such layover is 
seldom objectionable, as it gives an oppor- 
tunity to sweep out and clean up a car, 
and frequently when the car barn is at 
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one end of the terminal, it is possible to 
provide such a layover without any ad- 
ditional expense. By so doing, a material 
saving can be made on the first cost of all 
the car equipments, and may more than 
offset the first cost of the extra cars and 
equipments which may be required, and 
the repair and depreciation may be less. 
Actually it is seldom that additional cars 
would have to be purchased as there are 
always supposed to be enough cars for 
special occasions. 

The number of stops made by a car 
has a very decided effect upon the size 
of motor necessary to drive it, and with 
any given schedule and car the less the 
number of stops the smaller and cheaper 
the motor equipment. 

Taking a given car geared to a maxi- 
mum speed of forty miles per hour, with 
eight stops per mile, the possible schedule 
speed is less than ten miles per hour. With 
four stops per mile the possible schedule 
is less than fifteen miles per hour. With 
two stops per mile the schedule speed 1s 


about twenty miles per hour, and with one 


stop per mile the schedule speed is about 
twenty-six miles per hour. On the other 
hand, with one stop in eight miles a sched- 
ule speed of thirty-four miles per hour 
can be made. Of course, the above is 
based on having a level and straight road. 

Had the same car been equipped with 
motors geared to but thirty miles per 


hour, it would have made with eight 
stops per mile a schedule speed of eight 


miles per hour, which is practically the 
same as before; with four stops per mile 
it would have made a schedule of thirteen 
miles per hour; with two stops per mile a 
schedule of seventeen miles per hour. The 
schedule will not only be practically as 
good as that made with higher gearing, 
but also the motor equipment can be de- 
cidedly smaller and cheaper, and the fluc- 
tuation of load at the power-house will 
be much smaller than that resulting from 
the higher-speed car. 

Some roads have larger cars than are 
most economical for the service, and the 
use of smaller cars is of additional value 
by reducing the size of motor equipment 
required, and by lessening the fluctuation 
of load at the power-house. Smaller cars 
also permit of lighter track construction, 
small substations and, in fact, lower costs 
generally. On the other hand, if travel is 
great enough so that a small car can not 
handle the traffic, then two cars can be 
run on half of the headway with but little 
more cost, except as to train crews. than 
for the operation of one large car, with 
the result of much better service, with 
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consequently increased income, and with 
comparatively small increase in the power- 
house and substation equipment required. 

If, for example, a preliminary estimate 
shows that it will take two hours to make 
the run over the proposed road, forty miles 
in length outside of the principal city, and 
possibly three miles therein, it is evident 
that a time-table based on cars leaving 
such end of the route on the hour will 
necessitate the car leaving at the same 
time as it arrives; in other words, there is 
no provision for layover. It is evidently 
necessary to lessen the time of the run, 
and this must be done by lessening the 
time of the run in the cities and towns, 
which presumably can only be done by les- 
sening the length of the run in same, 
especially the run in the congested dis- 
trict, or by increasing the speed of the 
cars, requiring, therefore, more powerful 
motors, or by reducing the number of 
country stops, which necessitates a con- 
sideration of the effect of same on travel, 
or by reducing the grades, and unless the 
grades are considerable, the amount of the 
reduction, as far as time is concerned, will 
generally be found quite small and not 
comparable with lessening the number of 
stops. | 

When considering freight service the 
principal consideration is the train load, 
schedule speed within considerable limits 
not being of great importance, but the 
load which the electric locomotive can 
haul, requiring the service of only one 
train crew, is of vital importance. In 
connection .with passenger service it is of 
great importance to make such schedule 
as will use the time of the train crews to 
the greatest advantage, as the cost of their 
time is one of the principal items of opera- 
ting expense. 

Having obtained a general view of the 
proposition, especially as to its general 
character and the approximate amount of 
traffic, and having from a map obtained 
distances, and from examination of a pre- 
liminary or a final profile, ascertained ap- 
proximate grades and the amount of grad- 
ing construction, the investigator is in a 
position to decide as to the general type 
of road, the system to be used (alternat- 
ing-current or direct-current motors), and 
to prepare a preliminary estimate of first 
cost, cost of operation, and, most impor- 
tant of all, net income. 

The preliminary report informs the pro- 
jector as to whether or not the proposition 
has such merit as to warrant its con- 
struction, and if it is not warranted, then 
the sooner such fact is ascertained the 
less the time and money which will be 
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wasted. If, however, it is warranted, then 
successful operation depends to a large 
degree upon the design being that best 
suited to the conditions; such amount of 
money. being available as required in order 
to obtain the best net results, and its con- 
struction to be so supervised as to assure 
that the contracts are lived up to. . 
Some interurban electric railroads 
should never have been constructed, as 
under no conditions were they warranted. 
Others have been improperly designed, 
considered from the standpoint of obtain- 
ing the best net results. In some cases 
the construction has been of too expensive 
a character, and in other cases there has 
not been sufficient money expended on the 
construction. Other roads have not been 
properly maintained, and still other roads 
have not been properly managed. Of 
course, some roads come under more than 
one of the above classes. If, however, a 
road is justified, then its success, exclu- 
sive of its financing, depends upon obtain- 
ing the best location, proper design for 


the conditions, proper construction, com- 


petent operation. It is noted that the first 
three are dependent upon the expert ad- 
viser, and that the result which can be 
obtained by the fourth is largely affected 
by the attention given to the first three. 
Moreover, the first three are practically 
unchangeable after the road is constructed, 
whereas the fourth, if in incompetent 
hands, can be changed. 

. If the project is warranted, then the 
maximum degree of success in financing 
depends largely upon the proper presenta- 
tion of the proposition. There should be 
a short, clear and concise statement as to 
the territory served, the estimated first 
cost, and the gross and the net income, 
followed by such detailed estimates, state- 


` ments and other information as experience 


indicates is desired by financial houses. 

When it is decided to construct the road 
a location survey is made, which may or 
may not have been preceded by a pre- 
liminary survey. The latter may have 
been, and frequently is, made prior to the 
preparation of the report submitted as the 
basis of the financing. In fact, sometimes 
a location survey is made prior to such 
time. | 

The object of a preliminary survey is 
to ascertain distances more accurately than 
are generally obtainable from published 
maps, and also to more closely approxi- 
mate the grades and amount of grading 
than can be ascertained merely by going 
over the route, although, as before stated, 
if the country is reasonably level, an ex- 
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pert in such work can quite closely ap- 
proximate the amount of grading. 
Preliminary surveys of alternative 
routes are frequently made and are useful 
for comparison of length of routes, cost 
of construction, comparative value of 
route from earning basis, and are some- 
times of assistance in obtaining rights of 


‘way at minimum cost. 


As the civil and mechanical electrical 
engineering departments are closely re- 


lated, it is necessary to decide as to what 
‘grades will be most economical. Reducing 


the grades adds to first cost and also adds 
to the maximum power required, and con- 
sequently, unless storage batteries are 
used, reducing the ratio of average power 
to maximum power, and such reduction 
increases the cost of fuel. The effect of 
grades on passenger schedule must be 
noted and also on the load which the 
freight locomotives can haul. In a gen- 
eral way, it is evident that the most fre- 
quent the service and the heavier the 
trains, the greater the amount which it 
can be most economically expended in the 
reduction of grades, and as a future im- 
provement of grade will require a greater 
expenditure than if such grade were es- 
tablished at the start, it is wise to give 
consideration to the somewhat distant fu- 


ture. 


Having decided as to the grades, the 
train schedules and the motor equipments, 
the next point is to provide for the fur- 
nishing of power to the cars. Presumably 
decision has been reached as to the system 
to be used, also as to the most desirable 
location of the power-house and substa- 
tions. The next point is to definitely de- 
termine the general character of the ma- 
chinery for same and the rated capacity 
and number of the various units. 

Each substation must have sufficient 
capacity for maximum demand, and judg- 
ment must be exercised as to whether to 
provide any reserve capacity in excess of 
such maximum. The number of units 
must be such as will furnish power for the 
average load, even though one unit be 
crippled, and also will enable the units 
in operation at any one time to operate 
as nearly as possible at their rated capac- 
ity. It is also desirable not to have an 
excessive number of units, as for a def- 
inite total capacity this increases the first 
cost. 

The general proposition as to the design 
of the power-house is the same as above 
stated for substations, but on the basis that 
such power-house is to be a steam plant, 
careful study must be made of the cost 
and character of fuel, the required draught 
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for such fuel, the best ratio of grate 
to heating surface; and if compound en- 
gines are used, the best ratio of cylinder 
diameters in order to obtain the maxi- 
mum economy under operating conditions, 
taking into account steam pressure, super- 
heat, if any, and the most economical 
vacuum. | 

It will be noted that the preceding 
necessitates a predetermination of the load 
curve, the probable momentary and short 
period fluctuations, and, as before stated, 
and these are affected by the grades, the 
weight, maximum speed and schedule 
speed of the cars, and by the train sched- 
ules, all of which indicates the close inter- 
relation of the various factors entering 
into the problem of so designing an inter- 
urban electric railway as to obtain the 
maximum rate of dividends. 

After all plans and specifications are 
prepared, the contracts are awarded, and 
it is unnecessary to state that there is 
considerable opportunity for saving money 
in awarding contracts. 

The next step is to so supervise con- 
struction as to assure that the contracts 
are fulfilled. When construction is com- 
pleted and accepted, then the road is 
turned over to the operating department, 
and on the basis that such department is 
competent, the results obtained depend 
very largely upon the character of the 
work which hag preceded. A compara- 
tively few extra dollars expended in as- 
suring the best possible design and con- 
struction will probably save many times 
the interest on such additional expendi- 
ture, and there is no investment which 
pays as large dividends as that which can 


wisely be expended in order to “start 
right.” 
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Electrical Machinery 
Breakdowns. 

Michael Longridge, the chief engineer 
of the British Engine, Boiler and Elec- 
trical Insurance Company, Limited, of 
Manchester, England, has for some years 
past made a special point, in his annual 
reports, of selecting from the daily ex- 
periences of his inspectors and engineers 
such incidents as will act as sign posts 
to warn users of electrical machinery of 
the many pitfalls which experience alone 
can teach them to avoid. His report for 
the year 1905 was issued recently, from 
which the following interesting points are 
taken: 


The report shows a large increase in 
the company’s business accompanied by a 
still larger increase in claims. The ex- 


planation suggested is the deterioration 
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of electrical machinery by age and use. 
At the same time it is believed that 
the heavier fuses which the insur- 
ance company has been compelled to al- 
low to meet the heavy starting currents 
required by motors in so many cases are 
not without influence on the rate of break- 
down. This rate among dynamos is de- 
creasing, but among motors, particularly 
small motors, it is increasing, and some- 
what rapidly increasing. In 1905 it was 
no less than one in eight, which means 
that every eighth motor insured broke 
down within the year. Among dynamos 
it was lower. The rate among continuous- 
current motors exceeded the rate among 
alternating-current motors by forty per 
cent, while the rate among alternating- 
current dynamos exceeded the rate among 
continuous-current dynamos by twenty- 
nine per cent. 

The proportions in which the various 
parts of the machines are thought to have 


given way are set out in the following 
tables : 


Dynamos. Moto 


Per cent. Per Cent. 
Armatures and rotors..... 53 48 
Magnet coils and stators.. 6 13 
Commutators and brush 
ROBY oinera oa add ved 25 28 
Miscellaneous .......... .. 16 11 
100 100 
STARTING SWITCHES AND CONTROLLERS. 
Per Cent. 
Resistance coils ................26. 48 
Contacts or switch arms........... 15 
Automatic apparatus .............. 13 
Miscellaneous ...........cccccccces 24 
100 


And the causes of the breakdowns were 
probably the following: 


Dynamos. Motors. 
er Cent. Per Cent. 
Accident .............000. 15 9 
Dirt and neglect.......... 14 19 
Age and deterioration..... 21 25 
Bad workmanship and de- 

OE-A | ee ee eee ee 23 18 
Overloading ............. 0 2 
Unascertained ........... 27 27 

100 100 
STARTING SWITCHES AND CONTROLLERS. 
Per Cent. 

AcCeident 30-3 ie die oe Tee toes 22 
Dirt and neglect................006 11 
Age and deterioration.............. 23 
Bad workmanship and design...... 9 
Improper use sc ees 1a ekke cues ees 7 
Unascertained ...............200.0. 28 

100 


The following reports of breakdowns 
are particularly interesting: 

A continuous-current forty-eight kilo- 
watt motor transformer, with double- 
wound armature receiving current at 
1,000 volts, and generating at 115 volts; 
one of several placed in different sub- 
stations to feed a low-tension network. 

In ordinary working the field magnets 
were excited by current shunted from the 
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low-tension brush leads, but for starting 
purposes there were also a fairly large 
number of coils in series with the high- 
tension circuit, which were automatically 
cut out by a “stray-field” switch, when the 
excitation was complete. There was also 
an automatic single-pole switch on the 
low-tension side for connecting to and dis- 
connecting from the low-tension cables. 

The high-tension cables were protected 
by double-pole fuses at the generating 
station. One day these fuses melted, in- 
dicating some fault in the system, which 
was afterwards found to be a short cir- 
cuit on the mains supplying the trans- 
former. 

A man was at once sent to the substa- 
tion. He found the transformer running 
at an excessive speed and stopped it, but 
not before the binding wires had been 
broken and the end connections to the 
armature spread by the centrifugal force, 
so that the armature had to be entirely 
rewound. 

There was some uncertainty as to the 
cause of the mishap, but after getting all: 
the information obtainable the insurance 
company came to the conclusion that when 
the high-tension current was cut off by 
the melting of the fuses and the machine 
began to run as a motor with current from 
the other transformers, in connection with 
the low-tension network, and to deliver 
current to the short circuit created by 
the fault, the current taken from the low- 
tension mains would be so great as to 
cause a heavy momentary fall of potential 
in these mains, and in the shunt, which 
would demagnetize the field sufficiently to 
throw out the “stray-field” switch and 
throw in the series windings. These op- 
posing the effect of the current m the 
shunt would permanently weaken the 
ficld, and allow the armature to attain a 
speed sufficient to cause the damage above 
described. This conclusion was supported 
by a very important fact not hitherto 
mentioned. The automatic switch on the 
low-tension side was out of order and 
failed to fall out at the moment the cur- 
rent was reversed. Had it acted as was 
intended, the machine would have been 
switched off the low-tension mains when 
the fuses on the high-tension cables 
melted. | 

A semi-enclosed three-phase alternat- 
ing-current motor, taking eighty-five 2 
peres per phase at 350 volts, driving sha i 
ing in an ironworks. In consequence a 
persistent melting of the fuses the n 
spector was sent for to ascertain the o 
On testing for insulation he found A 
stator windings earthed. As far as coult 
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be seen through the openings in the front 
cover of the casing everything appeared to 
be in order, but on taking off the cover 
at the pulley end, which was unprovided 
with inspection holes, and taking out the 
rotor, the cause of the trouble became 
evident. l 

That end of the machine was saturated 
with oil and covered with dust, and the 
stator windings were burnt in many places 
by arcs caused by temporary short circuits. 
Their condition was so bad that the stator 
had to be entirely rewound. The oil had 
come from the bearing at the pulley end 
of the rotor shaft. This bearing was part- 
ly inside the casing, and the mouth of its 
overflow pipe was placed so high that the 
oil well could be almost filled with oil. 
This, combined with an inefficient guard 
over the oil thrower and the high speed of 
the shaft, 750 revolutions per minute, al- 
lowed the oil to creep along the shaft and 
to be thrown on to the windings of the 
motor. 

There seems to be a somewhat widely- 
held impression that alternating-current 
motors can not be damaged by oil or dirt. 
As regards the rotors there 1s some excuse 
for the belief, because the difference of 
potential between the windings themselves 
and between the windings and the frames 
is low, and therefore imperfect insulation 
may be sufficient to confine the current; 
but as regards stators the only advantage 
they have over the armatures of continu- 
ous-current machines is this, that they 
are stationary, and therefore their insula- 
tion is less liable to disintegration and will 
hold out longer in a deteriorated state 
than if it were subject to the vibration 
of a moving part. 

The above is quite a typical example, 
twenty-three per cent of the failures of 
alternating-current motors in 1905 being 
due to this same cause. 

A - continuous-current, 
four-pole motor, rated at four horse-power 
when running at 600 revolutions per 
minute with current at 220 volts. The 
motor drove the longitudinal traveling 
motion of a ten-ton crane. It was placed 
below one end of the girder, which had 
a span of about thirty feet, and was 
coupled to the driving shaft by gearing. 
The armature shaft broke at an abrupt 
change of diameter. ‘The armature 
dropped upon the pole pieces, which tore 
off the binders and damaged the insulation 
As a previous shaft 


series-wound, 


of the conductors. 
had been broken in an exactly similar way 
a vear before, the owner decided to alter 
the design. 

Some tests were made after the new 
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shaft had been put in to ascertain the 
starting and working currents with the 
carriage carrying the motors for the lift- 
ing and cross traverse in three different 
positions—at the same end of the girder 
as the driving motor, half way along it, 
and at the end farthest from the driving 


motor. The results are given below: 
Starting Working. 


Position of Carriage. Current. Current. 
' Amperes. Amperes. 
Same end as driving motor 25 15 
At middle of girder....... 30 15 
At end furthest from driv- 
ing motor .............. 35 15 


The experiments were repeated with a 
weight of five tons hanging from the car- 
riage, with very similar results. 

It is not quite clear why the starting 
current increased with the distance of 
the carriage from the driving motor. The 
most probable explanation seems to be 
that the cross shaft which drove the wheels 
at the end of the crane furthest from the 
motor was weak and twisted, so that the 
wheels next the motor began to revolve 
before those at the far end of the girder 
and thus caused one end of the girder to 
advance before the other, throwing the 
wheels athwart the rails. As the twisting 
of the cross shaft would depend on the 
inertia of the mass to be moved it would 
be greatest with the carriage at the far 
end of the girder. When the driving 
motor is geared to the middle of the driv- 
ing shaft the tendency to slew the girder 
is not so great. 

The breakage of the shaft must be at- 
tributed to the weakening effect of the 
abrupt change of diameter, for with the 
highest starting current the stress would 
not have exceeded 3,400 pounds per square 
inch. 

A common cause of damage to the field 
coils of shunt-wound motors and to the 
no-volt release coils of starting switches, 
is high voltage generated by induction on 
breaking shunt circuits. 
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Berlin Street Lighting. 


The different systems of street light- 
ing in Berlin is the subject of a letter 
from Consul-General A. W. Thackara. 
He writes: 

“An English company which secured 
the charter eighty years ago for provid- 
ing Berlin with gas continues in active 
operation, competing, however, with mu- 
nicipal gas works established later. The 
prices of gas have been reduced several 
times, and now stand at eighty-three to 
eighty-seven cents per 1,000 cubic feet 
for lighting and eighty cents for cook- 
ing and for power. These price reduc- 
tions lessened the profits of the gas 
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works; nevertheless, profitable results have 
accrued to gas-works operations. For the 
fiscal year 1903 (the latest figures obtain- 
able) the value of the municipal plants 
totaled $24,564,000 and the receipts were 
$7,085,896. The actual amount of loans 
on the plants were $10,111,893, and $425,- 
854 was required for paying interest. 
Other expenditures were $305,679 for re- 
demption of debts and $5,192,203 for 
working expenses, leaving a net balance 
of $1,159,780. In addition to the three 
city gas works now in operation, which 
can produce about 1,000,000 cubic meters 
every twenty-four hours, a new large gas 
plant is in construction which will pro- 
duce 780,000 cubic meters per day, and 
a plot of ground has been purchased on 
the Upper Spree for a similar gas works. 
That the municipal gas works is regard- 


edl as a commercial concern is proved by 
the fact that the contracts for the delivery 
of gas made with the public are con- 
sidered as contracts according to civil 
law, like any other contract made be- 
tween a merchant and his customer. The 
different systems of street gas lightiny 
are the inverted Welsbach lights and the 
Erich and Gratz, each of which consumes 
100 liters every hour, the upright Wels- 
bach lights, which consume about 125 
liters, and the Millenium, which con- 
sumes nine-tenths of a liter per Hefner 
candle. 

“The supply of electricity for lighting 
and industrial purposes has for many 
years been in the hands of a private com- - 
pany, which is bound to light the streets 
at the same price charged for industrial 
purposes, which is 3.8 cents per kilowatt- 
hour. Moreover, the company has to pay 
the city treasury 10 per cent of its gross 
proceeds and to give it a share in the clear 
profits of its business. If the clear profit 
exceeds six per cent of the joint stock 
up to the amount of $4,760,000 the com- 
pany must pay fifty per cent of the clear 
profit; should the joint stock be augment- 
ed beyond $4,760,000, fifty per cent must 
then be paid of the clear profit that ex- 
ceeds four per cent of the capital. Al- 
though this contract grants to the com- 
pany the right to use the streets for elec- 
tric conduits it provides that competition 
shall not be excluded. The municipality 
shall also be entitled in 1915 to claim that 
the whole electric plant shall pass into 
its hands on payment of the estimated 
value. 

“For the fiscal year 1903 the Berlin 
electrice works paid to their shareholders 
$969,772 and a total to the municipality — 
of $677,419. This is an excellent compari- 
son with the 1899 figures, when $449,820 
went to the shareholders and a total of 
£368,650 to the municipality. For light- 
ing purposes the cost of electricity in Ber- 
lin ranges from 7.6 to 9.5 cents per kilo- 
watt-hour. Between the hours of 10 P. mM. 
and 6 A. M. the rate is 7.14 cents. For 
industria] power purposes the rate is 3.8 
cents per kilowatt-hour.” 
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THE NEW MUSPRATT LABORATORY 
OF PHYSICAL AND ELECTRO- 
CHEMISTRY AT LIVERPOOL UNI- 
VERSITY. 


BY JOHN B. C. KERSHAW, F.I.C. 


The new laboratory for the study of 
physical and electrochemistry which has 
been built in connection with the Uni- 
versity at Liverpool, is the gift of E. K. 
Muspratt, of Seaforth Hall, a member of 
the old Lancashire family of alkali and 
chemical manufacturers. 

The building with its equipment is 
likely to cost between £15,000 and £16,- 
000. The original sum offered by the 
donor was £10,000, but the extra cost 
of the laboratory is to be borne by Mr. 
Muspratt, who has been anxious to render 
the building and its equipment one of the 
most complete in this country for the 
study of physical and electrochemistry. 

The new laboratory has been erected 
upon a plot of ground behind the existing 
chemical laboratory of the University in 
Brownlow street; and is a striking build- 
ing of four stories of red brick and stone, 
surmounted by four stone cupolas which 
serve as draught exits for the ventilation 
of the building. 

The plan of the laboratory may be 
gathered from the following details of the 
rooms, etc., upon each of the four floors: 

The basement contains a dynamo room, 
battery room, store, furnace room, and 
extra research room, to accommodate four 
students. 

The ground floor contains lecture 
rooms, accommodating eighty to ninety 
students, library, workshops, preparation 
room, and photographic room. 

The first floor contains the elementary 
laboratory, accommodating twenty-one 
students, optical room, instrument store 
room, research room for members of staff, 
research room accommodating two stu- 
dents, and balance room. 

The second floor contains the senior 
laboratory, accommodating eight students, 
research room for members of staff, re- 
search rooms accommodating six students, 
and balance room. 

The roof contains the lavatory, distilla- 
tion room, store and small roof laboratory. 

It will be seen, therefore, that the 
laboratory contains good accommodation 
for about forty-three persons. 

The benches are supplied with gas, 
water, and electricity, but not with 
vacuum, compressed air, or steam. Close 
to each working bench is a fire-proof 
slab, composed of compressed red Ruabon 
tiles, set in cement. This material is 
used throughout instead of slate, except 


obtained by gas burners. 


ELECTRICAL REVIEW 


for supports for balances. For the floors 
of fume-chambers, slabs of white glazed 
fireclay are employed. The fume cham- 
bers are ventilated by separate shafts of 
glazed earthenware pipe—the draught is 
The same sys- 
tem is employed for the general ventila- 
tion of the rooms, mechanical ventilation 
by exhaust fans being considered un- 
necessary. The floors are constructed of 
concrete carried by steel joists and gird- 
ers, and are covered with a layer of coke 
and cement, to which the wooden floor- 
ing is nailed. In the basement the floors 
are finished with cement and granite ag- 
gregate. The waste-channels are set in 
the concrete, and are constructed of sec- 
tions of glazed Doulton half-piping, 
jointed with cement protected by china 
clay and pitch. The walls are finished 
with plaster, the ceilings with Portland 
cement, both walls and ceilings being pro- 
vided with wooden fixing battens. Rooms 
intended for ordinary teaching work are 
fitted with working benches of the usual 
type, but several of the research rooms are 
arranged for movable tables, so as to 
permit of greater flexibility. 

The main lighting is effected by 
brackets or pendants carrying incandes- 
cent gas burners, but the fume chambers 
and certain rooms are lighted with tanta- 
lum electric lamps. 

Current is supplied from the town 
mains at 460 volts, and this is employed 
to drive the motors of three direct-coupled 
motor-generators, arranged as follows: 

(1) A thirty-kilowatt direct-current 
generator, supplying current at 80 to 100 
volts. 

(2) A ten-kilowatt charging set, con- 
sisting of two machines on the same axle, 
each giving 250 amperes at twenty volts. 

(3) An eighty-kilowatt alternator, 
with two windings, to give 1,000 amperes 
at eighty volts or 500 amperes at 150 
volts. 

The charging set is employed to charge 
(in sections) a battery of thirty-six Tudor 
cells, arranged in six sets of six cells. 
Vertical cables carry the current from the 
generators (1) and (3) and from the 
cells to four distributing exchange-boards 
arranged on each floor. Each working 
bench is provided with a circuit to carry 
fifty amperes running to the correspond- 
ing distribution board. Here, by means 
of flexible connections, the bench circuit 
can be connected up with the various 
voltages. 

Three wires run from the battery 
switchboard to each of the three exchange 
boards, and by means of flexible connec- 
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tions, each of these sets of three leads 
can be connected up on the battery switch- 


‘board so as to supply each exchange board 


with current at four, eight and twelve 
volts. To secure greater constancy of 
voltage, the battery is divided up into six 
cells, so that each floor may have the use 
of a separate set of cells. Arrangements 
are also made whereby the cells may be 
put into series or parallel for special pur- 
poses. In order to obtain relatively 
heavier current at lower voltages, a cable 
to carry 1,000 amperes is run from the 
battery switchboard to the room intended 
for furnace operations. The cable and 
wires which are not rubber-insulated, are 
run on porcelain insulators attached to the 
walls and ceilings by wooden battens, so 
that all wiring is exposed. To reach 
centre benches the wires are dropped from 
the ceiling to the bench, so that no wires 
are carried in the floors. In addition, 
the benches are supplied with ten-ampere 
plugs connected with the 230-volt town 
mains. The wiring of these is rubber-in- 
sulated and enclosed in wooden casing. 
The fuses for the plugs and bench circuits 
are situated at the top of the exchange 
boards. The panels of the latter are of 
marble, whilst the terminals at the 
benches ‘are fastened to slate panels. 

The architects of the new laboratory 
are Messrs. Willink & Thicknesse, of 
Liverpool; the electrical machinery is be- 
ing supplied by Messrs. Siemens Brothers, 
of London; while the wiring and switch- 
board work is being carried out by H. S. 
Martin, of Liverpool. The British In- 
sulated and Helsby Cable Company sup- 
plied the cable and distributing wires. 

The formal opening of the laboratory 
took place on Saturday, October 13. Dr. 
F. G. Donnan has been appointed profes- 
sor in charge of the new laboratory. 


The Alaskan-Yukon-Pacific 
Exposition of 1909. 

A $10,000,000 fair—the Alaskan-Yu- 
kon-Pacific Exposition—is announced for 
Seattle, Wash., in 1909. It is stated that 
$650,000 has been raised through the sale 
of stock in the exposition corporation. 
This will be primarily an Alaskan fair, 
held to exploit to the world the resources 
of this territory. It is expected that a 
most remarkable collection of mining ex- 
hibits will be shown. The Washington 
University grounds, comprising 355 acres 
bordering on Lake Washington and Lake 
Union, have been chosen as a site, and 
landscape gardening will soon be begun. 
The site is twenty minutes’ ride from the 
centre of the city. 
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HANDLING PUBLIC COMPLAINTS.’ 


BY JOHN A. BEELER. 


To deal with the traveling public with- 
out developing undue friction is one of 
the most perplexing problems which daily 
confront a street-railway manager. While 
ninety-nine out of every 100 persons who 
patronize the street cars will do so, month 
after month, without the slightest trouble, 
the other individual, who “don’t like cor- 
porations, anyhow.” often boards the car 
with the hope that something may occur 
which will ruffle his feathers and give him 
the much-longed-for opportunity of giv- 
ing the company or its employés a piece 
of his mind. 

On the other hand, it must also be ad- 
mitted that emplovés are sometimes over- 
bearing in their conduct toward passen- 
gers, surly and impertinent in giving an- 
swers to questions, and slow to render 
assistance and perform acts of kindness 
which tend to increase their popularity 
and make friends for the company. The 
superintencent can not long remain ig- 
norant of the methods of such men. If 
not detected by other means, it is certain 
that many complaints will be recorded 
against them, and if their habits of action 
can not be corrected they must speedily 
be eliminated from the service. Many 
a complaint of comparatively trivial na- 
ture could easily have been forestalled and 
the patron satisfied had the employé con- 
cerned exercised a little diplomacy in deal- 
ing with him. While many conductors 
= and motormen often exhibit this faculty 
to a remarkable degree, others seem utterly 
devoid of any power to enforce the com- 
pany’s rules without giving offense, and it 
is against the latter class that nearly all 
the complaints are made. A man who has 
no tact can not get along with passengers, 
and such a man is sadly misplaced when he 
attempts to act as a conductor. 

Many and varied are the complaints and 
grievances. Some of them are sublimely 
ridiculous, while others are weird, a few 
highly dramatic, and occasionally we hear 
one which even borders on the tragic. For 
an instance of the former, there is a woman 
who lives out in a suburb; it is not a 
thickly settled community, and, as is often 
true of such districts, the residents are 
strenuous in their efforts to become fa- 
miliar with each other’s doings. The 
woman comes into the office greatly dis- 
turbed and angry. She has a hunted look, 
and with bated breath informs us that her 


1A paper read before the American Street and Inter- 
urban Railway Association, Columbus, Ohio, October 18, 
1006. Mr. Beeler is general manager of the Denver City 
Tramway Company. 
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neighbors are talking about her in a most 
cruel manner. When she passes by, they 
look at her out of the corners of their eyes, 
shake their heads knowingly and make 
veiled insinuations that she is not just 
right. They even gossip with the conduct- 
ors on her line and have enlisted their 
sympathy, and while none of the car men 
have actually spoken to her, nearly all 
have glared unutterable accusations at her. 
They look at her when she is getting on 
the car, they stare at her as she sits in her 
seat minding her own business and speak- 
ing to no one. They observe her actions 
when she is alighting, and actually watch 
to see where she gocs. She can not endure 
this treatment any longer, and something 
must be done at once. She wants the com- 
pany to correct and discipline its em- 
ployés. The poor scribe, with patience 
born of long suffering, assures her that 
something shall be done to divert these 
annoving glances, and he hopes she will 
experience no further trouble, while in- 
wardly he wonders what is wrong at the 
box-office in her roof garden. 

Another pathetic cas: is that of the 
forlorn maiden who has handed the con- 
ductor a five-dollar gold piece, thinking it 
was a nickel. It was all the money she 
had, and the big hot tears are overflowing 
into briny rivulets as they trickle un- 
checked toward a bright red spot at the 
end of her little nose. Her woful coun- 
tenance would evoke pity from a placid 
wooden Indian. She can remember on 
what line she was a passenger, and is sure 
that it was somewhere between half-past 
eight and a quarter after nine o’clock. 
Can’t the company refund her four dol- 
lars and ninety-five cents, and collect the 
money from the conductor? The man, 
in sympathetic tone, assures her that he 
will cause an immediate enquiry to be 
made of conductors who passed a given 
point between half-past eight and a quar- 
ter after nine, and will make every effort 
to recover her money. During all this 
conversation he is harassed by a painful 
recollection of a time when his sole wealth 
consisted of a solitary V, and, trv as he 
may. he can not imagine any combination 
of circumstances that could have resulted 
in his even dreaming that it was only a 
nickel. 

Here comes an elderly woman with ro- 
tund figure. If you meet her in the hall- 
way you will notice that her features wear 
a look of savage determination. As she 
enters the office, it is clearly seen that all 
her sensibilities of right and justice have 
heen grossly outraged. She is visibly 
angry. She singles out the young man 
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with the gazelle eyes, and with a com- 
manding frown over her spectacles that 
brings him to his feet, and says to him 
louder than words, “Insignificant hireling 
of a greedy monopoly, approach me?” she 
begins. “Young man, I want to see the 
general superintendent, personally.” “The 
superintendent is out, madam, and may 
not return for an hour or two.” “Well, I 
have no time to wait in this office—I want 
justice, that’s what I want.” “Madam, the 
superintendent sometimes entrusts me 
with the taking of complaints. Can I be 
of any service to you?” “Well, if I can’t 
see him, I suppose you will have to do, 
but I want you to tell him what I said 
just as soon as he gets back. I have 
ridden on your cars for the past fifteen 
years, and I and the members of my family 
have paid your company hundreds of dol- 
lars. Yesterday I was on a car and 
handed the conductor a dollar to pay my 
fare. When he gave me the change, there 
was a quarter with a hole in it.” “Did 
you call his attention to it, madam?” 


“No, I did not; in fact, I didn’t notice it 
at the time, but I know your conductor 


gave it to me, because I hadn’t changed a 
bit of money anywhere else. To-day, I 
got on a car and handed this quarter to 
another conductor, and d’ye think he’d 
take it? Not he! The impudent rascal 
refused it! I said to him, ‘that’s a nice 
way to beat a poor woman! I got that 
quarter from a street-car conductor yes- 
terday, and now, when I offer it to you 
to pay my fare, you won’t take it! Young 
man, you may think that’s clever, but I 
dopt?” “Madam, can you identify 
the conductor who gave you the muti- 
lated quarter?” “No, I can’t. I didn’t 
pay much attention to what he looked like, 
but I know he gave it to me, and I think 
it’s a shame that I can’t get another quar- 
ter for this one. . Such robbery ought to 
be exposed in the newspapers. I am going 
to see if I can’t get justice somewhere !” 
Here comes a tall, thin man, who speaks 
in a high voice. From his appearance it 
is evident that he is no spendthrift. He 
holds a transfer in his hand. The issuing 
conductor punched out the wrong line, 
and when he boarded the connecting car, 
the other conductor asked him for an ad- 
ditional fare—manifestly a base imposi- 
tion for the purpose of securing two fares. 
He cares nothing about the nickel, mind 
you, but the principle of the transaction 
he can’t endure, and will not allow it to 
pass without protest. When he called for 
the transfer his falsetto effort no doubt 
sounded to the conductor, above the 
rumble of the car and the roar of street 
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traffic, something like the name of the 
line that he punched, and instead of mak- 
ing enquiry, as he should have done, 
punched the line, as he was in a hurry, 
taking for granted that it was right. The 
thrifty one in such case is generally satis- 
fied with a return of his fare and a little 
“regretting” on the part of the man; but 
the latter can not help speculating as to 
whether in all his past travels there never 
were any occasions upon which the con- 
ductors failed to get his fare, and thus 
compensated this downtrodden individual 
many times for his loss. 

Then there is a nervous lady who rushes 
into the office, trying to tell, between gasps 
for breath, about a horrid mean con- 
ductor—she didn’t think to take his num- 
ber, but he is on the car that just passed 
the office—who gave her only forty-five 
cents in change for the dollar she handed 
him. She is sure that it was a dollar, 
because it was every bit of change she 
had. There was a woman sitting in the 
seat beside her, and she is sure this woman 
would swear to the value of the coin, but 
in her excitement she forgot to ask her 
name. The conductor insisted that she 
gave him only fifty cents; but she guesses 
her reputation in the community is such 
that if she says it was a dollar, that is 
sufficient, and the evidence against the 
conductor is conclusive. After being as- 
sured that an immediate investigation 
shall be ordered, she is somewhat molli- 
fied, and is willing to await the turn of 
events. When balancing his cash, the 
conductor sometimes finds that he is fifty 
cents over, and readily admits his error. 
In other cases the lady has the courtesy 
to inform us that she found the coin un- 
der her powder-box on the chiffonier at 
home—she very much regrets, ete. 

And so the daily pantomime continues, 
and will no doubt continue as long as 
street cars are operated by human beings. 
Happy the individual who can. month 
after month, listen sympathetically to the 
grievances and lamentations of the travel- 
ing public, and yet find enough humor 
therein to act as a nerve tonie, help to 
lay the foundation for an angelic tem- 
perament, and not disturb his digestion. 

In cases similar to that cited in the 
last instance of complaint, we find that 
the plan of filing papers pertaining to 
each emplové in a separate folder, which 
will be described hereafter, is a particu- 
larly advantageous one. If a conductor 
is using the “short change” method for 
gain, such fact, if not otherwise detected, 
will soon become evident from the nu- 
merous protests of passengers that will 
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accumulate in his file. There is no doubt 
but that tricks of this nature have been 
perpetrated to some extent in every city. 
Conductors have been known to openly 
boast that they took advantage of a cer- 
tain class of passengers whose sight was 
poor, who were slightly under the influ- 
ence of liquor, or whose attention was 
otherwise taken up. Unprincipled con- 
ductors have also been known to carry 
a supply of Mexican coins, and to work 
them off when giving change to this same 
class of patrons. 

In Denver all complaints, unless mani- 
festly absurd, are carefully investigated 
by the management. When a written com- 
plaint is received, it is at once acknowl- 
edged by a courteous note stating that 
the matter will be thoroughly investi- 
gated. The standing of the party who 
makes complaint or the evidence of sin- 
cerity with which it is written is taken 
into consideration. The party is thanked 
for calling the company’s attention to the 
matter, and if the information contained 
seems insufficient. further information 
along indicated lines is requested. We 
find that parties making written com- 
plaint usually have had some just provo- 
cation, for by the time the party com- 
plaining has gotten home or arrived at 
his office and penned a note, he has gen- 
erally cooled off to an extent sufficient to 
either give a clear account of the trouble, 
or entirely ignore it and not make com- 
plaint. Very little attention is paid to 
anonymous complaints. 

A printed form for complaints made in 
the office has been in use for some street- 
railway companies. It is known as a 
“complaint card.” One side of the blank 
is devoted solely to the statement of the 
complainant, who is required to write the 
same over his signature. The other side 
is reserved for the division superintendent 
or special investigator, who writes thereon 
the result of his investigation and his 
recommendations; and below this there 
is also a space for the judgment and final 
action of the superintendent. While this 
method seems very concise and complete, 
we find that while manv persons who wish 
to register complaints have rehearsed the 
incident or accident so fully in their own 
minds that they can relate all the harrow- 
ing details if subjected to a little judi- 
cious questioning, vet, in their excitement, 
when thev undertake to write their state- 
ment, seem to think they have conveved 
all the particulars in a few disjointed sen- 
tenees, Some persons have the ability. to 
express themselves on paper, while others 
have not. From our experience we believe 


Vol. 49—No. 19 


that the best plan is to have the complain- 
ant make his report to a competent 
stenographer, who is well enough posted 
to make proper enquiries and draw out 
information which may be needed to make 
it complete. The complainant may be re- 
quired to sign the typewritten record, if 
thought necessary or advisable. In this 
manner we may render material aid to 
those who are required to make the in- 
vestigation. 

After passing out of the stenographer’s 
hands the complaint is laid before the 
superintendent of transportation, who 
will, unless immediate action becomes 
necessary, refer it in turn to the division 
superintendent. It may be found more 
prudent to withhold the complaint from 
the employé against whom it is registered, 
and require him to write the details of the 
alleged occurrence from his own view- 
point, giving also the names of any wit- 
nesses that may have been secured on the 
car. After gathering all the information 
possible, the division superintendent re- 
turns to the superintendent of transporta- 
tion the statement of the employés, to- 
gether with all the papers in the case, 
and also adds his findings and recom- 
mendations. If names of any witnesses 
have been furnished by the employé or 
complainant, the superintendent of trans- 
portation will communicate with them, 
unless he has already fixed the blame. 
At the completion of his enquiries, he 
issues such orders for discipline as his 
judgment may dictate. No matter what 


other action may have been taken in cases 
of complaint wherein employés have been 
found at fault, the details are briefly writ- 
ten in their records, together with the 
final disposition of the matter. 

For filing complaints we use the ordi- 
nary vertical cabinet file, with folders of 
light cardboard, similar to those used for 
correspondence. The folders are num- 
bered to correspond with the numbers of 
employés” badges, so that it becomes a sim- 
ple matter, when reviewing a man’s record, 
to open the cabinet and take out the folder 
containing the complaints and other pa- 
pers bearing on his past conduct. Should 
it become necessary to call an employé 
into the office for discipline, the superin- 
tendent may, in a few moments, examine 
his record card and folder, and quickly 
form his judgment as to such emplove’s 
future value to the company. ) 

Briefly our aim has been, as far as 
possible, not to antagonize the publie in 
any manner, but to rectify all mistakes 
and make an apology for all incivilities 
on the part of our emploves: to correct 
such tendencies, especially those of im- 
pudence and impertinence, to pour oil on 
the troubled waters, and adopt Denver's 
motto of “Smile and Push“ fer the com- 
pany, 
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November 16, 1904 
An Electric Car Brake. 


To THe EDITOR OF THE ELECTRICAL REVIEW: 


I was very much interested in reading 
your editorial in the issue of October 6, 
on the report of Director Scholtes con- 
cerning electric and air brakes’ for trolley 
cars. I fully endorse the views expressed 
by Director Scholtes. 

The experience with the Pfingst Elec- 
tric Brake on a Broadway and Columbus 
avenue car of the Metropolitan Line, for 
forty days commencing July 23, of the 
present year, shows conclusively that this 
particular electric brake could handle a 
car with absolute safety, and make easier 
and better stops than with the air brake, 
and at the same time there was no limit 
to the number of applications which could 
be made within a given time, as there is 
with the air brake. There is a limit to 
the number of applications which can be 
made with the air brake and I am in- 
formed that one of the reasons why the 
air brake was taken off the Third avenue 
line was because a sufficient amount of air 
could not be stored to be absolutely sure 
at all times. 

The Pfingst Electric Brake is con- 
structed as follows: 

The motor as shown in the accompany- 
ing illustration is constructed around the 
brake spindle, and this brake spindle is 
connected at the bottom through a me- 
chanical clutch with gearing which oper- 
ates the brake spindle at the bottom and 
to this brake spindle is attached the ordin- 
ary brake chain, which should, for safety, 
be double. 

A simple controller, with a handle, 
similar to the air brake, applies the power. 
This controller is held “clear” of the con- 
tacts by the motorman and the removal 
of his hand causes the controller to force 
the brake instantly into “emergency” ap- 
plication and the brake is applied with 
the full force of the trolley current. A 
“service” application is controlled by the 
resistances in connection with the contact 
points on the controller so that any 
amount of power can be applied. The 
releasing of the brake is affected by press- 
ing a foot pedal which is connected with 
the mechanical clutch by means of a col- 
lar around the shaft; this collar being 
fitted with roller bearings so that the re- 
leasing is very quick and absolutely noise- 
less. 

With this arrangement the hand brake 
is always ready for use and the handle is 
operated by a ratchet in the usual way. 
While the brake is being applied with 
` power the hand brake handle remains abso- 
Jutely stationary. This is accomplished by 
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means of a collar around the shaft. All 
of the power thus applied, is held by a 
roller jamb against the shaft at the top 
so that the motor always runs in one 
direction, and when the brake has been 
applied the power can be taken off and 
the brake will remain applied indefinitely, 
or until the foot pedal is pressed and the 
mechanical clutches separated. The me- 
chanical clutches are always engaged and 
ready for action, therefore the brake is 
absolutely automatic. 

This patent covers application on two 
or more cars. The circuit is so arranged 
that if the cars separate and current is 
carried on the following cars, the brakes 
will be applied in the emergency applica- 
tion at once. The application of the 
brake on one or more cars is controlled 
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Prinest POWER BRAKE. 


by means of the controller on the forward 
platform, and the clutches are separated 
by means of solenoids. 

The Broadway car on which this device 
was placed, was a steel car weighing over 
twenty tons, and was run in daily service 
operated by motorman Michael Spauld- 
ing, who felt his work was reduced fully 
seventy-five per cent, and that all anxiety 
about striking teams or persons was re- 
moved. The easy stops made by the car 
were so very pronounced that a great 
many men who boarded the car questioned 
the conductor and the motorman as to 
what kind of a brake they were using. 
There was absolutely no surging of the 
car in stopping, and yet if a quick stop 
was necessary, it could be made. The ab- 
sence of surging is due to the fact that 
the brake can be released instantly by 


tra 


the pressüře of the foot oft the pedal. 
This, of course, can not be acconiplished 
with the air brake, as the air must escape 
from the cylinder before the pressure can 
be relieved on the wheels. - 

This brake changes nothing underneath 
the car. The foundation brake remains 
the same as at present. It can be placed 
on any wooden car within two hours, in- 
cluding the wiring of the car. 

Mr. Scholtes’ position was criticised by 
his associates because the electric brake 
is not considered as available if the cur- 
rent should fail. One of our patents 
shows a connection through one of the car 
motors to the controller on our brake de- 
vice, with the connection reversed on the 
motors, so that if the trolley current fails, 
the circuit of the car motors can be passed 
through a resistance of fifty ohms, which 
will cause a short circuit of the motor, 
and this “bucking” will quickly bring the 
car to a standstill. As these connections 
are passed through fifty ohms, it will not 
cause any damage to the motor. The con- 
tacts for these motor connections on our 
controller are in such a position that it 
is almost impossible for a short circuit to 


‘be made while the trolley current is on. 


J. B. STEWART. 
338 South Station, Boston, October 13. 
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New York Electrical Society. 


The 262d meeting of the New York 
Electrical Society was held at the Edison 
Auditorium, October 31st. Professor V. 
Karapetoff, of Cornell University, de- 
livered an address on “The Human Side 
of the Engineering Profession.” Professor 
Karapetoff defined the principal re- 
quirements for an efficient engineer, and 
gave some valuable hints as to acquiring 
the necessary qualifications for securing 
a commanding position in the engineer- 
ing field, by study, observation and the 
training of the character. He also showed 
many of the factors which stand in the 
way of success. The lecture was full of 
interest and at its close the lecturer was 
greeted with prolonged applause. 


—— d o 


Exposition of Safety Devices. 


The American Institute of Social Serv- 
ice announces considerable interest in the 
exposition of safety devices which it will 
hold in New York city, January 28, to 
February 9, 1907. Prominent Americans 
and quite a number of European authori- 
ties have pledged exhibits. Requests for 
information concerning this exposition 
should be addressed to Dr. William H. 
Tolman, director, 287 Fourth avenue, 
New York city. 


174 


Vol. 49—No. 19 


REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


Radium and Geology. 

A reply is made here by R. J. Strutt 
to O. Fishers comments on the former’s 
suggestion that the heat of the earth may 
be due to radium. These comments were 
noted in the ELeEcTRICAL Review for 
November 3. In them Mr. Fisher pointed 
out that apparently the theory left no 
room for that shrinkage of the globe re- 
quired by geological theories, and which 
is generally attributed to cooling. Strutt’s 
contention is that the production of ra- 
dium from uranium, and the decomposi- 
tion of the former, are changes which may 
themselves cause the shrinkage believed to 
be taking place. It is probable that ra- 
dium ig widely distributed throughout the 
earth’s crust, and the fact that it is 
never given as a constituent of rocks may 
be due to its small proportion, as the 
quantity is of the order of one one- 
hundreth per cent. 
plies to a point raised by B. J. Palmer, 
that, arguing from analogy, if the heat 
of the earth be due to radium, we should 
be led to the conclusion that the moon is 
not a cold body, and must possess internal 
heat. Mr. Strutt points out that the ab- 
sence of volcanoes is no proof of the cool- 
ness of the moon, for volcanic action is due 
to the presence of highly heated steam, 
and the absence of water on the moon 

‘would account for its quietness——Ab- 
stracted from Nature (London), Octo- 


ber 18. 
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Economical Importance of Gas 
Engines in Generating 
Stations. 

A discussion of economies to be effected 
by the means of gas engines was presented 
by E. A. Ziffer to the recent railway con- 
gress in Milan. The author first gives in 
some detail the different systems of pro- 
ducing power gas, then gives some inter- 
esting figures showing the relative cost 
of power when obtained in different ways. 
He estimates that allowing two cents per 
kilowatt-hour, and seven and one-half per 
cent for interest and depreciation, that 
the annual cost of running a twenty-five- 
horse-power motor is $1,050. For a 100- 
horse-power motor it would be $4,170. 
The cost of operating two steam engines 
with similar ratings is estimated as fol- 
lows: For the twenty-five-horse-power en- 


Mr. Strutt also re- 


gine $867, and for the 100-horse-power 
engine $2,487. This is figured on the 
basis of about. five pounds of coal per 
horse-power-hour, and with coal at $3.00 
per ton. Interest and depreciation is 
taken at ten per cent. For a gas engine 
with gas at two cents per cubic meter, 
the annual cost for a twenty-five-horse- 
power engine is estimated at $695, and at 
$2,320 for a 100-horse-power unit. Us- 
ing producer gas the cost for a twenty- 
five-horse-power gas engine is found to 
be $347, and for a 100-horse-power en- 
gine at $1,194.—Translated and abstracted 
from L Electricien (Parts), October 20. 
< 
Increasing the Constancy of Batteries 
Giving Currents. 

The use of storage batteries to steady 
the voltage of electrical supply systems has 
suggested to W. P. White that a similar 
plan might be adopted with a set of bat- 
teries in order to maintain a constant cur- 
rent or a constant voltage of delivery. 
The plan adopted consists in placing in 
two parallel circuits two batteries, or sets 
of batteries, one having a somewhat higher 
voltage than the other. In each circuit is 
placed a resistance, and by properly ad- 
justing these two resistances the potential 
at the terminals of the circuit containing 
the lower electromotive force may be 
maintained equal to that electromotive 
force due to the current delivered by the 
other circuit. Under these conditions the 
system will maintain a constant voltage, 
or, if connected to a third circuit having 
a constant resistance, will deliver a con- 
stant current. While variations in the 
voltage of either of the batteries due to 
discharge may cause a slight unbalancing 
of the system, the effect upon the voltage 
or current delivered will be considerably 
less than the cause itself. The system is 
not intended to enable primary batteries 
having poor discharge characteristics to 
operate at a constant potential, but is 
rather intended for making still more con- 
stant the voltage of constant potential 
cells such as storage batteries. The plan 
is best suited to batteries with low interna] 
resistance, and in particular it is suited 
to giving constancy in the main current 
of potentiometers of very low resistance. 
—Abstracted from the Physical Revirw 
(New York), November. 


Platinum in the Yukon. 

Platinum was discovered in the black 
sand residue obtained along the Teslin or 
Hootalinqua river, Yukon. Territory, as 
early as 1898, but until recently no active 
preparations have been made to recover 
it. The river named is one of the south- 
ern tributaries of the Yukon. . Its gravel 
bed carries gold in payable quantities, 
even by hand-working. Throughout its 
lower part the river is wide and shallow 
and has a sluggish current. Black sand 
from this river was treated by the United 
States Geological Survey’s plant at the 
Portland (Ore.) exhibition of 1905, the 
opinion reached being that the platinum, 
although exceedingly fine, is capable of 
recovery. From ten ounces of black sand 
taken at random from a gold washer, 
sixty cents’ worth of platinum was recov- 
cred. A more recent test on fifteen ounces 
of black sand recovered from 200 pounds 
of original gravel gave 0.7 gramme of 
platinum and 0.023 gramme of iridos- 
mium. A dredging syndicate is now pre- 
paring to work the sands of the river, 
with the idea of extracting the platinum. 
Concessions covering fifteen miles up the 
river from its mouth have been secured, 
and the necessary machinery can be readily 
carried there by rail. This would be the 
first attempt to recover the platinum in 
the far north—ADstracted from the Engi- 
neering and Mining Journal (New York), 
October 27%. 

< 

Heating of Underground Cables. 

A recent investigation conducted by 
Professor Mie of the heating of under- 
ground cables is discussed here by R. V. 
Picou. In order to simplify the analytical 
consideration Mie adopts the idea of an 
equivalent radius of cable, that is to say, 
he substitutes for a two or three-conductor 
cable a single conductor cable which he 
computes produces the same conditions 
in the external surroundings. For this 
purpose the approximate formula used 
by Teichmiiller and Humann is employed. 
A further assumption is made that the 
surface of the ground is an isotherm. 
This assumption may be questioned, but 
it simplifies the question considerably a8 
it enables the problem to be treated by the 
method of images. The experiments were 
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conducted by surrounding the cable with 
sand and adding to this different per- 
centages of moisture. It was found that 
the relation between specific resistance, 
r, measured in electrical units to thermal 
conductivity, k, in thermal units, is given 


4 
by the equation k 2 ; the mean value 


of r was found to be 650 for simple 
cables and about 600 for multiple cables. 
This gives a value for k nearly ten times 
greater than that which has heretofore 
been assumed. For this reason it is neces- 
sary to take into consideration in such 
studies the character of insulation on the 
cable itself. It was found that the con- 
dition of the soil affected enormously the 
heat conductability, for the specific re- 
sistance expressed electrically was found 
to be 322 with sand containing one-half 
per cent of moisture. With 4.4 per cent 
of moisture the specific resistance had 
fallen to eighty-one, and with 9.9 per cent 
of moisture it was sixty-two. For earth 
with a percentage of moisture of twelve, 
the specific resistance was 117. These 
studies show that in order to predeter- 
mine the heating of any particular cable 
it is necessary not only to know the char- 
acter of its insulation, but that of the soil 
through which it is to be carried as well. 
The author suggests that it would be ad- 
visable to carry out new experiments in 
this important subject since the results 
here discussed differ so greatly from pre- 
viously-held ideas.—Translated and ab- 
stracted from L’Industrie Électrique, 
(Paris), October 10. 
< 


Locomotives versus Motor Cars. 

The comparative merits of locomotives 
and motor cars for railway work are ex- 
amined here by C. F. Street. Local con- 
ditions must necessarily have an import- 
ant bearing on the problem, and, in 
general, the following rules will apply: 
With approximate fixed weight for the 
majority of trains, locomotives have ad- 
vantages; with a variation in the weight 
of trains, motor cars have advantages, 
which increase in proportion to this varia- 
tion. The advantages of locomotives are 
a smaller number of parts to be inspected, 
and these are more accessible. The num- 
ber of cars in service can be changed at 
any time, and without regard to whether 
they are fitted with electric wiring. When 
the number of cars in a train must vary, 
the motor cars have an advantage, since 
the weight of the train is reduced and the 
tractive effort increased; in fact, the 
motor-car equipment has an advantage 
from every standpoint. With a fixed 


and electric. 
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number of cars a locomotive can be de- 
signed which will meet the tractive con- 
ditions almost as well as the motor cars, 
and which will have the advantages men- 
tioned above. The author then compares 
the cost of maintaining steam locomotives 
One of the heaviest items of 
expense incident to the maintenance of 
steam railroads during the past few years 
has been the extension to and construction 
of repair shops. Some of the large steam 
railroads now have several million dol- 
lars in shops for making repairs to loco- 
motives alone. The electric lines, how- 
ever, have not found that any such in- 
vestment is necessary for maintaining 
their equipments. The Interborough 
Rapid Transit Company, of New York 
city, has a repair shop of small dimen- 
sions, containing a few machine tools, 
all of light capacity, and giving employ- 
ment to probably forty or fifty men. In 
this shop all the repairs are made to an 
equipment of 430 motor-cars, each fitted 
with two 200-horse-power motors, or a 
total equipment representing 172,000 
horse-power in 860 motors. This would 
be equivalent to 215 steam locomotives of 
800 horse-power each and it will be found 
that the steam road having in the neigh- 
borhood of 200 locomotives to keep in re- 
pair has shops covering many times the 
area of those of the Interborough com- 
pany and containing an equipment of 
tools and machinery much more exten- 
sive and giving employment to five or six 
times as many men; and in addition 
several roundhouses, any one of which 
represents a greater investment than the 
Interborough shops. The average cost of 
maintaining steam locomotives varies con- 
siderably. On some roads it has been 
over $4,000. On thirteen of the largest 
railroads the average cost of over 7,000 
locomotives was, for 1904, $2,212. The 
average cost per year of maintaining an 
aggregate of 7,684 motor-cars was only 
$107 per annum. The average cost of 
maintaining the steam plant, electric plant 
and cars, including electric equipment on 


these roads, was only $255 per car per 


year.—Abstracted from the Electric 
Journal (Pittsburg), October. 

< 
An Alternator with an Auxiliary 


Field for Direct Compensation for 

the Armature Reaction. 

The reappearance of the auxiliary pole 
in direct-current machine design, whether 
it be for giving better regulation or im- 
proved commutation has suggested to A. 
Heyland that a similar plan might be use- 
ful in alternator design since its benefit 
rests largely upon the compensating effect 
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with respect to the armature reaction. 
The use of an auxiliary pole seems, how- 
ever, unadvisable because with low-speed 
alternators the cost of an already expen- 
sive design would be increased, while in 
the design of high-speed machines con- 
siderable difficulty would be encountered 
in securing a satisfactory mechanical ar-. 
rangement. Some other way of obtain- 
ing the same result seems necessary. This 
may be obtained by compensating the ex- 
citer field for the armature reaction of the 
alternator since all alternators are sepa- 
rately excited. This may be accomplished 
in an ingenious way when the exciter is 
mounted on the main alternator shaft. 
The exciter has generally a less number of 
poles than the alternator, therefore a sys- 
tem of electrical compensating circuits 
can not be employed, but it is possible 
to cause the magnetic field set up by 
the armature so to change the exciter 
field as to secure the desired compensa- 
tion. The plan consists simply in making 
use of the magnetic leakage which takes 
place through the alternator shaft and in 
securing sufficient leakage to accomplish 
the end sought. This is done by wind- 
ing the alternate poles of the alternator 
field with an unequal number of turns, 
thus subjecting all of the north poles, say, 
to a greater magneto motive force than 
the south poles; then the pole faces of 
the north poles are turned off so as to 
give a wider air gap and thus reduce 
the magnetic induction there to the same 
density as that produced under the south 
poles. The two poles thus create similar 
magnetic conditions at the surface of the 
armature, but are unequally affected by 
the armature reactions. Magnetic leak- 
age would, therefore, be set up by this 
latter effect and would pass through the 
alternator shaft, and can be caused to re- 
turn by way of the exciter armature, ex- 
citer field and machine carcass. This 
leakage would normally decrease one set 
of exciter fields as much as it increased 
the other, but the same principle of con- 
struction is adopted for the exciter, one 
set of field poles being turned off so as 
to give a greater length of air gap. With 
this arrangement and a proper connection 
of exciter field the reaction of the alter- 
nator armature may be made to strengthen 
the exciter field, and thus to increase its 
voltage so as exactly to compensate for 
the alternator reaction upon its own field, 
and since this reaction will be propor- 
tionate not only to the current in the al- 
ternator armature, but to the phase rela- 
tion of this current, the exciter will com- 
pensate for phase relation as well as load. 
In practice it will probably be found bet- 
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ter to adjust the alternator and the ex- 
citer fields so that there will be a de- 
magnetization of the exciter field due to 
leakage when the alternator is unloaded. 
At about half load then the alternator will 
have no effect upon its exciter field, but 
at full load will cause an equal strengthen- 
ing. The advantage of this is that to 
bring about a certain total effect only one- 
half of flux need be carried through the 
shaft.—Translated and abstracted from 


L’Eclairage Electrique (Paris), October 
20. 


EEE 
Report of the Alameda (Cal.) 
Municipal Light Plant. 

The annual report of the electric light 
and power system operated by the city of 
Alameda, Cal., for the twelve months 
ending June 30, 1906, has been made pub- 
lic. A digest of this is given in the Jour- 
nal of Electricity, Power and Gas (San 
Francisco) for October 13. The plant 
consists of a frame power-station build- 


-ing containing boilers, engines and gen- 


erators, the equipment being rather anti- 
quated in type. It consists of four 
return-flue, fire-tube boilers, a cross-com- 
pound engine driving a generator by 
means of a belt, a second tandem-com- 
pound engine driving its generator in the 
same way, and a third tandem-compound 
engine direct-connected to its generator. 
For the year the output of the plant for 
street lighting was 202,405 kilowatt-hours ; 
for commercial lighting and power, 941,- 
680 kilowatt-hours, a total of 1,144,085 
kilowatt-hours. For commercial lighting 
there were in service 1,039 meters and 
ninety-two flat-rate consumers. The ex- 
penditures for the year aggregated $52,- 
687.21, of which $36,455.11 was for 
operating expenses and $16,232.10 for 
new construction. The earnings of the 
plant were $55,746, of which $20,594.45 
is credited to municipal street lighting 
and the remainder to commercial light and 
power and miscellaneous income. The new 
construction going on includes the installa- 
tion of a new generating unit. The plant 
burns oil for fuel, paying from fifty-five 
cents to eighty-five cents a barrel, deliv- 
ered. The street lights are operated upon 
a moonlight schedule. The investment 
in the plant at the time the report was 
made was given as $91,076.82. The total 
investment has been $107,317.08, from 
which $16,240.26 had been deducted for 
depreciation covering two full years end- 
ing June 30, 1906. Since May 1, 1904, 
the plant has been operated condensing, 
and alternating enclosed arc lamps have 
been in use im place of direct-current open 
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arc lamps for street lighting. To these 
two changes is attributed a saving of 120 
barrels of oil per month with the same 
output of plant. 
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Results by Telephone. 

How little advertising is based on the 
telephone. The merchant prints his tele- 
phone number on each folder, or says 
“telephone orders given prompt atten- 
tion.” But very seldom does he send out 
advertising matter in which telephone 
orders are made the main issue. 

A barber in New York city has the right 
idea. His shop is on Broadway, in the 
downtown business district, where men 
are in a hurry. He distributes blotters 
through office buildings in his territory, 
and about the only thing on the blotter 
is the suggestion “make appointment by 
telephone and so avoid waiting.” Then 
follows the telephone number. ‘This con- 
venience requires no laudation, nor does 
the manner of exploiting it. They speak 
for themselves. 

Hotels in the uptown Broadway district 
distribute every morning about ten o’clock 
a printed menu of the day’s luncheon 
through surrounding office buildings. 
Business men see what’s for lunch, and 
are doubtless often led to a particular 
hostelry by some special dish. But this 
advertising would be made much more 
effective if upon the menu were printed 
a prominent note to the effect that tables 
would be reserved by telephone. It might 
even be practicable with guests who are 
known to state that steaks, chops and 
other dishes requiring some time to pre- 
pare would be put on the fire at any 
desired time by telephone order, and 
served at the moment the guest is ready 
to come, thus saving what is to most peo- 
ple an unpleasant wait. 

The grocer is a man who ought to 
profit by the consistent exploitation of 
this telephone idea. Telephones mean 
prosperous customers, living on a fairly 
liberal scale. The morning delivery serv- 
ice and house-to-house canvass for orders 
could be very materially accelerated by 
issuing a daily folder from which cus- 
tomers could order by telephone. A brief 
price list of vegetables, fruits and other 
green stuff would not be costly or incon- 
venient where a printing office is within 
reasonable distance, and the price list 
could be issued within two hours after 
the morning’s stock was in, and distributed 
to householders in the grocer’s territory. 
Or if this were not advisable, folders could 
be sent out emphasizing the fact that 
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housekeepers have only to take down their 
telephone receivers any morning to learn 
what is in the market. 

People need to be reminded that they 
have telephones, and shown how to use 
them in ordering. The telephone com- 
panies make good capital of folders that 
explain the uses of a telephone. Hun- 
dreds of persons would dash madly for 
the nearest fire-alarm box in emergency, 
never reflecting that the telephone is the 
quickest of all fire-alarms, did not the 
companies remind them of it in advertis- 
ing. Every telephone order received puts 
the cost of selling on the customer, who 
pays for the message. What is needed 
ig advertising matter that will make this 
telephone issue prominent. Readers 
should be impressed with the idea that 
the telephone is there in their own homes, 
and that messengers wait at the store to 
carry out any order they may send in. 
The druggist should educate his neigh- 
borhood to the speed, ease and advantages 
of the telephone in sending emergency 
calls for medicine. The physician would 
find this an unobjectionable form of ad- 
vertising. The bank can get deposits by 
telephone, sending a messenger for them 
on request. The department store should 
make its daily bargains accessible by wire. 
Telephones are universal nowadays. They 
have a universal application to business. 
But the public is blind to many of their 
uses, and needs to be reminded by special 
telephone arguments.—Printers’ Ink. 
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Electrically Lighted Railway 
Mail Cars. 

The committee appointed by the Rail- 
way Mail Agents at their March meeting 
at Portsmouth, N. H., to draw up reso 
lutions expressing the opinion of the ex- 
ecutive committee as to the proper man- 
ner of running and lighting railway postal 
cars, passed a resolution that “in 8 great 
number of instances mails have been 
either delayed or totally destroyed, cars 
either totally damaged or destroyed, and 
the loss of some of the twenty-one of 
our fellow clerks killed in the line of duty 
during the past year is chargeable to the 
use of Pintsch gas as an illuminating ma- 
terial.’ The committee considers that “it 
is imperative for the public interests and 
the safety of the postal clerks that the 
existing requirements of the post-office de- 
partment wherein railway companies who 
furnish gas should be changed and rail- 
road companies compelled to equip all 


railway postal cars with electricity.” 
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Methods of Getting New Business 


Managers are Invited to Contribute Sugdestions for Methods of Increasing the Demand for Electric Service 


A short time since we called attention 
to the excellent work which was being done 
by the West Ham (England) Corporation 
Electricity Supply in the way of getting 
out a bulletin which was distributed 
among consumers and prospective consum- 
ers of electricity. That the agitation for 
systematic publicity is assuming greater 
dimensions abroad is indicated by an edi- 
torial and introductory chapter on “Some 
Practical Notes on the Commercial De- 
velopment of Electricity Supply Under- 
takings,” by R. Borlase Matthews, in the 
issue for October 19 of our London con- 
temporary, the Electrical Review. Mr. 
Matthews says: “It is now rapidly be- 
coming an accepted fact that the incor- 
poration of a new-business department 
into the organization of a public elec- 
tricity supply undertaking is an absolute 
necessity. Only a short time ago mana- 
gers looked askance upon this idea, and 
though they considered it as possibly a 
good thing for the large cities, they 
thought it to be sheer waste of good 
money and valuable time in the case of 
the smaller towns, especially those of un- 
der 50,000 inhabitants. In time, how- 
ever, comparisons of the kilowatt-hour con- 
sumption per capita in various cities in- 
dicated that where an aggressive new-busi- 
ness-getting policy was put into operation 
the figures soon increased in a very ac- 
. ceptable manner, and likewise the profits, 
owing to the additional output and the in- 
creased load-factor, or, as it is sometimes 
expressed, the smoothing out of the load 
curve.” 

Mr. Matthews calls attention to the or- 
ganizations of men expert in the work of 
promoting publicity and in the prepara- 
tion of technical literature for advertising 
purposes, and views the evidences which 
are now found in every central station 
man’s mail as an indication of a very 
healthy attack which is being made upon 
the conservatism of the central station 
operator. 

In commenting upon the great develop- 
ment which this new idea has had in so 
short a time in the United States, Mr. 
Matthews remarks that “in England so far 
no similar systematic collective or coopera- 
tive efforts have been inaugurated.” 

“Compared with other methods of arti- 


ficial illumination and sources of motive 
power,” Mr. Matthews says, “electricity 
plays but a smal] part in its bid for the 
business of English towns at present. 
There is no reason for this other than the 
lack of knowledge on the part of the 
general public of the possibilities and ad- 
vantages of electricity, except, perhaps, in 
certain cases where prices are high; but 
if the output can be increased these prices 
can be reduced, as the fixed charges will 
then bear a smaller and smaller propor- 
tion to the total cost of production.” 

In a second article by the same writer 
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actual examples of methods of lighting 
and various forms of labor-saving ap- 
pliances, is considered an important aux- 
iliary. The canvassers, Mr. Matthews 
thinks, need not be very high-priced men, 
and they should preferably have had ex- 
perience as travelers or salesmen, not nec- 
essarily in the electrical line. In a fairly 
prosperous town one canvasser per 15,000 
inhabitants would seem to be required. 
Mr. Matthews thinks that the keynote 
of modern successful business is system, 
and that advantage should be taken of all 
the modern office methods of keeping 
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in the following issue of our London 
namesake, Mr. Matthews makes some sug- 
gestions regarding the organization of a 
new-business department, outlines the sys- 
tem of working, and discusses briefly the 
art of canvassing. For a town of 20,000 
inhabitants or over a man not over thirty- 
five years of age, with the instincts of a 
salesman, and who has also been trained 
in the office of a central station, so that 
he has some understanding of the condi- 
tions of operation and distribution, is sug- 
gested as the manager of the new-business 
department. An attractive office and 
showroom, where the general public can 
make inquiries, pay their bills and see 


records. A standard size of card should 
be used, preferably of thin material, so 
that it can be easily used in a typewriter. 

In making a canvass for new business, 
after every available bit of information 
concerning the prospect has been properly 
carded and put in such shape that it is 
accessible for instant reference, the way 
for solicitation should be prepared, as 
far as possible, by suitable advertising, 
and the day before a call is made a postal 
card should be sent making mention of 
the fact, paving the way for a favorable 
reception. 

Whether or not the canvasser is a tech- 
nical man, he must be thoroughly coached 
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and posted in those matters with which he 
is to deal. In residence canvassing it is 
well to endeavor to be allowed to estimate 
for wiring the house. The specifications 
should be prepared in two ways, one with 
the wiring done in the way that best suits 
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the moving window floor, and thus a 
unique and striking effect was produced, 
attracting the attention of large numbers 
of pedestrians. 

Before this device was installed but fifty 
pieces could be shown, and that in the 
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the ideas of the householder, and the other 
in such a manner that the cost is reduced 
as much as possible by omitting all lights 
but those which are absolutely necessary. 


The accompanying illustrations show an 
ingenious idea developed by a Cleveland 
(Ohio) man and utilized for multiplying 
his available show-window space. The 

window floor was arranged so that it re- 
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old-time stationary style. The device was 
home-made, simple in design, inexpensive, 
and driven by a small electric motor con- 


cealed below the floor. 


The Lighting of Railway 
Cars by Electricity. 


One of the changes that will come in 


with a rush throughout the country in 
general will be the lighting of all the cars 


DrtaGRAM SHOWING MECHANICAL ARRANGEMENT OF Movine WINDOW. 


volved like an endless chain over two 
drums at either end. The window floor 
extended back into the store the depth of 
the window, the view being shut off by a 
black velvet curtain. The different arti- 
cles—some 200 in number—were wired to 


on what are now steam roads, because 
when all the trains on the trunk lines cen- 
tering in New York are operated by elec- 
tricity they will be lighted by the same 
power—and as the country takes its fash- 
ions from New York, so must they fol- 
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low the lighting fashion. While this 
change means loss for the gas-lighting 
companies, it also means a great gain for 
the companies who make a specialty of 
train lighting by electricity. 

Needless to say, in this matter, as in 
all others where electricity is introduced, 
the public becomes the greatest gainers, 
but it is also true that the railroad com- 
panies will benefit, as, in the cost of oper- 
ating, electricity must surely cost less than 
gas; while, perhaps, a still greater gain to 
the railroad companies will be a reduction 
in the cost of fire insurance, as, eliminat- 
ing the locomotive fire and the dangerous 
gas tanks, the loss from fire will be practi- 
cally eliminated. Another danger, in 
many cases as great as fire, is the danger 
of asphyxiation from gas. This, of course, 
will disappear. 

While electric lighting on railways has 
not progressed as it should, it is bound to 
be universally adopted; already the na- 
tional government is moving to have all 
mail cars lighted by electricity, as in case 
of wreck the loss of lives of the postal em- 
ployés and the amount of mai] matter 
destroyed has been great at times, and it 
is a fact that there is no service more 
dangerous to life in this country than is 
the railway mail service. This, of course, 
is the moving consideration underlying the 
government action, which took the shape 
of having a bill for the lighting of all mail 
cars introduced into the last Congress 
by the chairman of the Judiciary Com- 
mittee of the House of Representatives. 

The two things that perhaps have re- 
tarded the growth of train lighting by 
electricity have been crudeness of appara- 
tus for this service, aggravated by lack 
of electrical knowledge and experience on 
the part of railroads. This is largely 
disappearing, as to-day American devices 
lead the world in their simplicity and re- 
liability, and the railroads, at least the 
most progressive ones, are creating elec- 
trical departments in their service, plac- 
ing at the head of these departments 


highly trained electricians who can reason 
as well as act, the action of these men 
naturally being far more effective than 
that of the “rule-of-thumb” men who have 
had much to do with railway lighting in 
the past to the retardation of the art and 
increased expense to the railway com- 
panies. | 
By general adoption of electricity for 
lighting the public will also be benefited 
by the introduction of fan service on all 
cars. As the matter stands to-day the 
country around Chicago is far better 
served in these matters than is the public 
around New York, but with electrification 
on our roads a fact all this will be changed. 
J. H. M. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Mechanical Time Recorders. 


To fill the continued and increasing de- 
mand for an instrument which makes a 
graphic record of variations and the time 
of such variations, of mechanical move- 
ments, The Bristol Company, Waterbury, 
Ct., has placed on the market the instru- 
ment illustrated herewith, to which has 
been given the name “Mechanical Time 
Recorder.” A circular chart revolves by 
clockwork at uniform speed, while the 
pen moves over the chart an amount pro- 
portional to the motion to be recorded. 

The chart is eight inches in diameter, 
being the same size as on the well-known 


MECHANICAL TIME RECORDER. 


standard Bristol gauges. Clock move- 
ments can be supplied for complete revolu- 
tion of chart once in fifteen minutes, one 
hour, two hours, three hours, four hours, 
six hours, eight hours, ten hours, twelve 
hours, twenty-four hours, or seven days. 
The pen arm is rigidly attached at its low- 
er end to a shaft which is turned by a 
short arm projecting through a slot in 
bottom of the case. The lever shown in 
the illustration projecting to the right, 
is clamped to the short arm by a thumb- 
nut. Special attention is called to the 
fact that this lever is adjustable and can 
be clamped to the arm at any convenient 


angle. The motion to be recorded after 
being properly reduced, if necessary, is 
imparted to the lever, which in turn trans- 
mits it to the pen. The total scale on the 
chart is usually taken proportional to the 
total motion to be recorded. Reduced 
motion, if necessary, can easily be arranged 
by the aid of pulleys, levers or other re- 
ducing devices. 

Fine adjustments can readily be made 
by applying the motion at the proper point 
along the lever, and to facilitate this, a 
metal attaching piece is provided, which is 
adjustable on the lever arm and secured 
in any position by thumb-nut. It will be 
seen that by the aid of the adjustable 
lever arm and the adjustable slide on the 


arm, the instrument is most conveniently 


adapted to record motions of all amounts 
and directions. 

Total deflection of the pen is obtained 
by turning the lever through an angle 
of about twenty-one degrees, or five-inch 
motion at its outer end. ~ 

This instrument can be used to record 
the rate of motion and position of sluice 
gates, turbine or engine governors, gate 
valves, etc. It is also adapted for re- 
cording the rise and fall of liquids in 
tanks, rivers, reservoirs, and fore bay. 

In the gas industry it can be used to 
check up the operators and thus prevent 
the “blowing” of the holders either day 
or night. 
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Hydroelectric Contract for 
J. G. White & Company. 


The Glastonbury Power Company has 
awarded a contract to J. G. White & Com- 
pany, incorporated, engineers and con- 
tractors of New York, for the construc- 
tion of a hydroelectric plant at the Cotton 
Hollow property on Roaring Brook, near 
Hartford, Ct. Current will be trans- 
mitted probably at a pressure of 11,000 


volts to Hartford for light and power pur- 


poses and also be supplied in town and 
vicinity. A hydraulic filled dam, 600 
feet long and sixty feet high, will be 
thrown across the river, from which a 
fifty-four-inch wooden stave pipe, nearly 
two miles long, will lead to the power- 
house, which will be a modern stone build- 
ing. The pipe will be constructed of 
California redwood, as this is the best 


wood obtainable in long clear lengths. 
Twenty car loads of this lumber will be 
brought from California for the purpose. 
Two spiral Francis turbines of 750 horse- 
power each, will be installed, working 
under a 200-foot head. Work will be 
started immediately and it is expected 
that the plant will be in operation by the 
first of April next. 
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A New Electric Blue-Printing 
Machine. 

The accompanying illustration shows a 
new electric blue-printing machine manu- 
factured by J. H. Wagenhorst & Com- 
pany, Youngstown, Ohio. The Wagen- 
horst blue-printing machine is entirely 
self-contained and occupies a floor space 
about three feet square. As may be seen 
from the illustration, the printer is of the 
cylindrical type, consisting of a glass evl- 


ELECTRIC BLUE-PRINTING MACHINE. 


inder with an arc lamp arranged to de- 
scend axially through the cylinder, giving 
an equal light radiation on the interior 
surface of the cylinder. 

When quick exposures are desired a 
second lamp is suspended immediately 
below the first lamp. The sensitive paper 
is, therefore, acted upon simultaneously 
at two different points, and the whole is 
exposed in one-half the time taken when 
hut one lamp is used. 

The roller curtain device by which the 
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tracings and sensitized paper are held in 
place leaves both hands of the operator 
free to adjust the tracings and the paper: 
The curtain holds the paper and tracings 
securely against the glass, so that the 
rollers can be partly rolled back, permit- 
ting an examination of the prints, without 
in any way disturbing the position of the 
tracings. 

An oil plunger speed regulator is pro- 
vided, which secures a uniform speed of 
the descent of the lamp at all times. 
This also provides a wide range of speed 
regulation, so that the machine may be 
adjusted to meet all possible requirements. 
By means of a valve regulator the speed 
can be varied either before or after turn- 
ing on the current. ‘The machine is noise- 
less in operation and automatically cuts 
out the lamp current and also stops its 
descent at the end of its travel. 
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American-Ball Engines and 
Generators. 


The American Engine Company, Bound 
Brook, N. J., manufacturer of the Ameri- 
can-Ball high-speed engine, both simple 
and compound, and dynamos and motors, 
announces the following sales: 

Three duplex-compound engines to the 
Ely Dupont Company, to be used in the 
new plant at Toluca, Col., making the 
eighth order from this company for 
American-Ball engines. 

One 200-kilowatt generating set con- 
sisting of generator direct-connected to a 
duplex-compound engine for the Ameri- 
can Vulcanized Fibre Company, Wilming- 
ton, Del. This is the third order from 
this company. 

Three complete generating sets, two of 

seventy-five kilowatts and one of 150 kilo- 
watts capacity, driven by duplex-com- 
pound engines, for the Cambridge Gas 
Light Company, Cambridge, Mass. 
. Two 200-kilowatt, direct-current, 500- 
volt generators and two 125-horse-power 
and one 300-horse-power motors for W. D. 
Boyce, Marseilles, Ill. 

In building up the armatures of Ball 
generators provision is made for blocking 
apart and separating the laminations in 
the centre of the armature. The coil 
slots are milled out of the laminated core 
- in the usual manner, and the coils in- 
serted. In separating the teeth of the core 
formed by the coil slots a patented de- 
vice is employed, consisting of small slabs 
of tough fibre board, the shoulders being 
so beveled that they engage the teeth and 
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hold them apart, maintaining a proper 
distance between the laminations neces- 
sary for the ventilating air duct. 

The armature coils are formed of solid 
bar copper without soldered joints. The 
insulation consists of double windings of 
cotton impregnated with insulating com- 
pound. The difficulty of bending the bar 
in shape for the coil has been overcome 
by a special machine, which receives the 
long strips of cotton-wound bars from the 
spool, cuts them into proper lengths for 
the coils, and bends them edgewise with- 
out injuring the insulation. The coils 
are treated with the insulating compound 
after they are formed. 
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The New Holophane Reflect- 
ing Arcs. 

Considerable attention is being attracted 

by the new Holophane reflecting arcs 


which have recently been placed upon the ~ 


market. The accompanying illustration 


New HOoLOPHANE REFLECTING ARC. 


shows a cluster utilizing the new “Gem” 
high-efficiency lamp of forty candle-power, 
consuming 100 watts per lamp. The six- 
light cluster consumes about the same 
amount of energy as a five-and-one- 
quarter-ampere, direct-current, enclosed 
arc lamp. These reflecting arcs are made 
up with four, five or six lights. Photo- 
nictric tests showing the distribution of 
candle-power have been prepared by the 
manufacturer of this apparatus, the Holo- 
phane Glass Company, whose sales depart- 
ment is at 227 Fulton street, New York 
city : 
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Western Electric Belted 
Alternator. 

The accompanying illustrations were 
shown over the titles of induction motors, 
in an article descriptive of Western Elec- 
tric alternators in the issue of September 
22. These titles were in error, as the il- 


“S” DesigN, BELTED TYPE ALTERNATOR. 


lustrations represent the design of the 
belted alternator of this company. 

As a form of construction for alter- 
nators, the open slot shown in the unwound 
stator is used. This form has an advan- 
tage in alternators which usually operate 
at high voltages, due to the possibility of 
insulating the coils entirely before placing 
in slot, and also the ease of replacing dam- 
aged coils. l 

In induction motors, however, this com- 
pany does not use the open slot. Induc- 


“B” Desiren, BELTED TYPE ALTERNATOR, 
SHOWING OPEN-SLOT CONSTRUCTION. 


tion motors, usually of low voltage, re- 
quire very high mutual induction between 
rotor and stator. This makes the semi- 
enclosed slot and small air-gap a prefer- 
able design in these machines, and the 
impression given by the unwound stator 
above referred to as used for an induction 
motor is erroneous. 
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Allis-Chalmers Oil-Insulated 
Transformers. 

The accompanying illustrations show 
two types of oil-insulated transformers 
built by the Allis-Chalmers Company, Mil- 
waukee, Wis. Both of these types are oil- 
filled, but in one case the transformers are 
water-cooled, and in the other, self-cooled. 
In the latter type the heat is carried off 
by radiation from the case, while in the 
former, water circulation is used to en- 
sure cool running. 

The self-cooled transformers are built 
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SECTION OF OIL-FILLED, WATER-COOLED 
TRANSFORMER. 


ELECTRICAL REVIEW 


the transformer core and coils, unless the 

enclosing tank is made abnormally large. 
The water-cooled transformers are made 

in sizes from 100 kilowatts. up. Water is 


500-KrLowatTtT, TWENTY-FivE CYCLE, 405-2,200 


VoLTs OrL-FILLED, WATER-COOLED TRANS- 
FORMER.. 
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The oil-filled, water-cooled transformers 
are placed in boiler-plate tanks cylindrical 
in form and provided with a substantial 
cast-iron base and cover. The tanks are 
riveted and caulked, and are supplied with 
I-bolts extending from the cover to the 
base, so that the transformers as a whole 
can be lifted without straining the 
tank. The cooling coils are made of one 
and one-quarter-inch tubing without joints 
throughout the portion immersed in the 
oil, and all coils are tested with a water 
pressure of 200 pounds per square inch. 
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SECTION OF OIL-FILLED, SELF-COOLED 
TRANSFORMER. 


Hies-VOLTAGE AND Low-VOLTAGE CoILs OF OIL-FILLED TRANSFORMER. 


in sizes up to 300 kilowatts. Above this 
size the external surface of the case is not 


circulated in a coil of seamless copper or 
brass tubing. immersed in the oil, and the 


sufficient to radiate the heat developed in heat is effectively carried off. 


The ends of the cooling coils are brought 
out through stuffing boxes arranged below 
the oil level. 


The lower end is thus below 
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the level of the lowest coil, so that all 
water can be easily drained off. The coils 
are permanently fastened to the case, and 
are of such diameter that the transformer 
can be lifted out without disturbing the 
coils or water connections. The water- 
cooled transformers are supplied with an 
oil gauge, drain valve, and thermometer 
with contacts for an electric alarm attach- 
ment that gives a signal in case the tem- 
perature exceeds the allowable limit. 

For self-cooled transformers, the case is 


CoRE AND Cois, 500-KILOWATT, 20,000-375 VoLts TRANSFORMER. 


made of terne-sheet formed into a cylin- 
drical tank with deep corrugations that 
present a large radiating and cooling sur- 
face. The tank has a double bottom made 
of two flanged pieces of sheet iron riveted 
together, and the cylindrical corrugated 
part is soldered into the annular channel- 
shaped space between the flanges, thus 
making a tank that is perfectly oil tight. 
The tank is provided with a substantial 
cast-iron base and cover, a lid being placed 
on the latter to allow inspection and give 
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access to the terminal board in case it is 
necessary to make any changes in the con- 
nections. 

All transformer coils are wound with 
double cotton-covered strip copper, one 
turn per layer, with fullerboard insula- 
tion, in addition to the cotton covering, 
between turns. Exceptions to the fore- 
going are made only when the size of 
the conductor is so small as to make this 
construction impracticable, and in such 
cases the coils are wound with round 
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double-cotton covered wire with few turns 
per layer, so that the voltage between lay- 
ers is kept within safe limits. 

The primary and secondary windings 
are subdivided into a number of these flat 
coils which present a large cooling surface 
to the oil. When the coils are assembled 
the primary and secondary sections are in- 
terleaved. When the conductor is large. 
several strips are used in parallel and in- 
sulated fróm one another. The coils are 
neatly and tightly bound with extra long 
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linen tape, and no varnish or insulating 
compounds are used on the windings. 

The transformer core is built up of 
selected sheet steel 0.014” thick. The 
steel is the best obtainable and is thor- 
oughly annealed. The laminations are 
thoroughly insulated from one another by 
a coating of varnish. The steel is prac- 
tically non-ageing, t. e., the core loss does 
not appreciably increase under long con- 
tinued operation. In larger sizes space 
blocks are placed every few inches in the 
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CORE AND CoILs, OIL-FILLED TRANSFORMER. 


core, providing ducts through which the 
oil can circulate and carry off the heat. 

The oil used in these transformers is a 
special grade selected after long and care- 
ful tests; it contains no acid, has slight 
evaporation at 100° centigrade, and its 
flashing point is about 190° centigrade 
or 375° Fahrenheit. It is a thin oil that 
circulates rapidly throughout the trans- 
former, quickly carrying off the heat, and 
its insulating qualities are said to be ex- 
cellent. 
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The Electrical Equipment of a 
Modern Steam Laundry. 
The Guthman Steam Laundry at At- 
lanta, Ga., presents an interesting ex- 
ample of the use of electricity for light- 
ing, heating and power, and is a model 
establishment in this, as well as in other 
respects. . 
The building in which the laundry 
work is carried on was built especially 
for the purpose and is entirely self-con- 
tained, being a brick structure of three 
floors and a basement, comprising some 
24,000 square feet of floor space. The ar- 
rangement of the processes in washing 
and ironing the clothes is somewhat un- 
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poses and for an automatic engine which 
drives a fifty-five-kilowatt, compound- 
wound, 110-volt General Electric gener- 
ator for supplying light and power. On 
the first floor, in addition to the general 
offices, are four large mangles each driven 
by a five-horse-power, direct-connected 
motor. Individual motor drives are also 
used on the shirt bosom ironers, body 
ironers, wristband ironers, moisture-ap- 
plying machines, ete. The primary wash- 
ing machines on the third floor, as well 
as the centrifugals, are grouped and are 
driven from two lines of shafting, each 
belted to a fifteen-horse-power motor. 
Aside from the machine drives, there is 


ELECTRIC IRONS IN A MODERN STEAM LAUNDPY. 


usual. The basement contains the gener- 
ating equipment, repair shop and store- 
rooms, while primary washing machines 
and centrifugals for extracting water 
from the clothes are located on the top 
floor, which is, on this account, con- 
structed of cement fourteen inches thick. 
In this way the first and second stories, 
used for offices, ironing and drying, are 
kept entirely free from all odors of boil- 
ing clothes and soapsuds which will per- 
meate a building in which the washing is 
done in the basement. 

In the basement boiler-room are located 
two 200-horse-power water-tube boilers 
which supply steam at both low and high 
pressures, respectively for laundry pur- 


also installed an electric elevator which 
carries the work from the delivery wagons 
in the basement to the sorting room on 
the top floor. 

It is the hand-ironing department on 
the second floor, however, where the most 
interesting use of electricity is evident. 
Here are installed thirty six-pound and 
ten three-pound electric flat-irons of the 
cartridge type built by the General Elec- 
tric Company. The method of installa- 
tion is unusually neat and emphasizes the 
convenience and adaptability of the elec- 
tric flat-iron over the gas-heated iron. 
Over each ironing table, as shown in the 
accompanying illustration, there is a 
special goose-necked fixture fitted with a 
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four-candle-power indicating lamp, both 
controlled -by a ten-ampere snap switch. 
This novel arrangement tells at a glance 
which irons are doing useful work or 
which are standing idle with the current 
turned on. Moreover, this method of at- 
tachment allows the operator the greatest 
freedom in the use of the iron. 

The electrical equipment of this 
laundry was installed by the General 
Electric Company after plans of George 
Wade as consulting engineer for the Guth- 


man Company. It has been demonstrated 
by the Guthman Laundry that by the use 
of the electric irons twenty per cent more 
work can be accomplished by each opera- 
tive per working day than that formerly 
done by the older methods. 


Window Lighting. 


The Frink special patent window re- 
flector is earning an enviable reputation 
for store-window lighting and, it is stated, 
has been adopted by all of the large de- 
partment stores in New York and other 
cities. Among others, the following com- 
panies have placed orders for the Frink 
system of show-window lighting: B. Alt- 
man & Company, Jas. McCreery & Com- 
pany, Lord & Taylor, New York city; the 
May Company, Denver, Col.; Watt, Ret- 
tew & Clay, Roanoke, Va.; H. Astrich, 
Harrisburg, Pa.; Hutzler Brothers, Balti- 
more, Md.; W. D. Kinsman Company, 


Springfield, Mass.; D. J. Donahue Com- 


pany, Missoula, Mon.; M. S. Plaut Com- 
pany, Danville, Ill.; Sibley, Lindsay & 
Curr, Rochester, N. Y.; Julius Sycle 
Sons, Richmond, Va. This line of re- 
flectors is made by I. P. Frink, 551 Pearl 
street, New York city. 
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Illustrated Lectures on 
Illumination. 


The illustrated lectures which A. J. 
Marshall, illuminating engineer, of the 
Holophane Glass Company, is giving be- 
fore the central stations and gas companies 
on the questions of light and illumination, 
are proving very successful, and it is ex- 
pected that this work will be the means 
of greatly assisting the growing demand 
for the best kind of lights properly placed 
for desired effects. Mr. Marshall lectured 
before the West Penn Electric Company, 
Connellsville, Pa., on Thursday evening, 
October 25, at which an enthusiastic au- . 
dience displayed great interest. 

The Holophane Glass Company states 
in this connection that, while this lectur- 
ing is planned out for some time ahead, 


it will, nevertheless, be pleased to consider 
application for this kind of work and 
deliver lectures in the order that requests 
are received. l 
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Current Electrical News 


DOMESTIC AND EXPORT. 


LIGHT AND POWER COMPANY FLOATED—Capitalists of 
Columbus and Cincinnati, Ohio, and Salt Lake City, Utah, have or- 
ganized the Salt Lake Public Service Company, which proposes to 
supply light, heat and power for Salt Lake. The company has a 
capital of $3,000,000, with an authorized bond issue of $2,500,000, 
of which $1,500,000 will be sold in the near future. James J. Cham- 
bers, of Salt Lake, is president of the company. 


NEW ELECTRIC ROAD—Surveys have been begun at Traverse 
City, Mich., for the Northern Michigan Traction Company, which 
will build an electric line 225 miles in length extending from Man- 
istee to Cheboygan, taking in Traverse City, Charlevoix and Petos- 
key, with several branch lines. The contemplated road will cost 
$7,000,000, and F. O. Oleson, general manager, announces that there 
is ample capital behind the scheme. It is proposed to install local 
systems wherever there is sufficient population to warrant it. The 
third-rail system, with the overhead trolley in towns, will be used. 
From Traverse City a branch will run to Old Mission, eighteen 
miles, and from Petoskey a branch will run to Walloon Lake, East 
Jordan and Bellaire, connecting with the main line at Elk Rapids. 


LIGHT AND TRACTION DEAL—Negotliations in a deal involv- 
ing millions of dollars have progressed so far that terms for the 
leasing of the Cincinnati, Covington & Newport Light and Traction 
Company have been practically agreed upon, and that property will 
probably soon pass into the control of the Columbian Company, a 
holding corporation, formed under the laws of West Virginia. 
This company, which will have a capital of $75,000,000, will also 
purchase the control of the Union Gas and Electric Company, of 


‘Cincinnati, Ohio, the two Cleveland gas and electric properties, 


and own outright many thousands of acres of oil and natural-gas- 
bearing lands in West Virginia and a pipe line to Cincinnati. The 
aggregate capitalization of the subsidiary companies will amount 
to between $160,000,000 and $175,000,000. 


PROPOSED CHICAGO TRACTION IMPROVEMENTS—An or- 
dinance has been prepared by the traction interests operating the 
Chicago City Railroad Company and the Chicago Union Traction 
Company, and submitted to the city council’s local transportation 
committee. The companies propose to expend approximately 
$40,000,000 for reconstruction, provided the ordinance meets with 
favor. All work is to be carried on under a board of three super- 
vising engineers. It is proposed to expend $5,000,000 for a subway, 
and more after five years if the board of supervisors sees fit. Pro- 
visions are made for the purchase of the lines by the city and a 
reduction in fares is suggested, provided the city shall reduce the 
sum to be set aside as compensation. Underground trolleys after 
five years are made a possibility if the engineers in charge so decide. 
Spaces are left in the proposed ordinance where the amount of 
compensation and other figures open for discussion are involved. 


LARGE COLORADO POWER COMPANY—The Central Colorado 
Power Company is in process of organization under the laws of 
Colorado, for the purpose of acquiring and developing water-power 
properties on the Grand river in Central Colorado. The company 
will have a total authorized capitalization, including bonds and 
stocks, of $42,500,000, made up as follows: Forty-year five per cent 
bonds, $20,000,000; preferred stock, six per cent, cumulative after 
January 1, 1910, $7,500,000; common stock, $15,000,000; total $42,- 
500,000. It is proposed to develop, ultimately, 80,000 continuous 
horse-power. However, in the first instance, 30,000 continuous 
horse-power will be developed. and for this purpose arrangements 
are being made to sell $9.000,000 of the bonds. Besides the bonds, 
$4,500,000 of the preferred stock and $15,000,000, or all, of the com- 


mon stock will be issued now. The preferred stock is redeemable 
at 120 after July 1, 1912. 


TRACTION SYNDICATE FORMED—A new traction syndicate 
has been formed to build a long-distance fast-service line from 
Pittsburg, Pa., down the Ohio river on the west side of the junction 
with the Beaver river, crossing the Ohio river, one branch going up 
the Beaver valley to Newcastle, a distance of fifty-two miles, and 
the other down the river to the new steel town of Midland. This 
line will compete with the Beaver Valley system of the Philadelphia 
company. It will connect at Newcastle with the Sharon and New- 
castle trolley and will form a part of a Cleveland-Pittsburg system. 
Grading for the Sharon-Cleveland line is under way and the build- 
ing of the road will be started early next spring. The entire line 
will be 150 miles long. The scheme is being promoted by Francis 
J. Torrance, president of the Standard Sanitary Manufacturing 
Company; W. H. Hartman, of Elwood City; W. F. Clayton, of 
Denver, Col., and others. If built it will be a most expensive system, 
estimates of the cost of construction running up to $20,000,000. 


NEW HAVEN ROAD BUYS CONNECTICUT RAILWAYS AND 
LIGHTING PLANTS—tThe negotiations for the purchase of the 
Connecticut Railway and Lighting Company by the New York, 
New Haven & Hartford Railroad have been completed, and it is 
announced that the transaction will take effect December 1. The 
Connecticut Railway and Lighting Company controls a number of 
electric properties in Connecticut, including 186 miles of city and 
interurban railway lines. The New Haven & Hartford, within the 
past few weeks, sold all its holdings in Massachusetts street-railway 
properties, turning the stock over to the New England Investment 
and Security Company.. This was done because of the opposition 
in Massachusetts to the control of the electric lines by the railroad 
company. The Connecticut company has outstanding $9,191,000 
common and $5,809,000 preferred stock. Outside of the Consolidated 
Railway Company, which was the New Haven’s holding company for 
its Massachusetts electric roads, the Connecticut Railway and Light- 


ing Company is the largest combination of electric railway lines in 
New England. 


DEAL FOR MADISON (WIS.) BLECTRIC PROPERTIES—A 
syndicate of New York capitalists is negotiating for the purchase of 
the Madison Gas and Electric Company and the Madison and Inter- 
urban Traction Company. The purchase, if it is consummated, will 
involve about $2,500,000. The syndicate will combine the two prop- 
erties and operate them together. The gas and electric company is- 
owned by the McMillin syndicate, of New York city, which also 
controls the Milwaukee Gas Light Company and several other light- 
ing properties in Wisconsin. It is believed that the recent decision 
of the Supreme Court holding that the city of Madison could be 
empowered by the legislature to fix maximum rates for gas and 
electricity has had some effect in causing the McMillin syndicate to 
entertain negotiations for the sale. The Madison & Interurban 
Traction Company was purchased a little over a year ago by F. W. 
Montgomery, a New York capitalist. The road has been almost 
entirely rebuilt, the old rolling stock replaced by modern and up-to- 
date cars and the service greatly improved. The street-car company 
has a capital stock of $500,000 and a bonded indebtedness of 
$685,000, a total of $1,185,000. The capital stock and bonds of the 
gas and electric company aggregate $1,100,000. 


OBITUARY NOTE. 


MR. GEORGE HERRING, a prominent English philanthropist, 
died in London on Friday, November 2. Mr. Herring was chairman 
of the City of London Lighting Company, the Electric and General 


Investment Company, the Municipal Trust Company and several 
mining companies. 
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ELECTRIC RAILWAYS. 


TOPEKA, KAN.—The Topeka & Southwestern Railway Company, 
the proposed line between Topeka, Eskridge and Council Grove, will 
be constructed and be ready for operation by September of next 
year. 


BUFFALO, N. Y.—A trolley line connecting the village of 
Barkers, in the town of Somerset, Niagara county, with Olcott is 
under consideration. It is said such a line would cost about 
$150,000. 


PEORIA, ILL.—A large appropriation has been voted by the 
officials of the Rock Island Southern interurban line for an exten- 
sion from Monmouth to Rock Island. The sum of $1,250,000 was set 
aside for the work, which will be completed in less than a year. 


PORTLAND, ORE.—Two electric railways to Mount Hood are 
planned to be built within the next two years. One will reach 
the vicinity of government camp from Portland, and the other will 
reach the eastern side of Mount Hood in the vicinity of Cloud 
Cap Inn. 


PITTSBURG, PA.—Grading has started on the new trolley line 
running from Bridgeville to Mount Lebanon. The contractors began 
work at Bridgeville and will push the work as far as possible this 
winter. The line is to continue from Bridgeville to Oakdale and 
later on to McDonald. 


ALBANY, N. Y.—The state board of railroad commissioners has 
approved the application of the New York & Long Island Traction 
Company for an increase of its capital stock from $1,000,000 to 
$1,600,000, the increase to be used in buying the stock of the nore 
Island Electric Railway Company. 


MONTGOMERY, ALA.—The Montgomery Traction Company will 
run an electric-car service from Montgomery to Wetumpka, and it 
is proposed to extend the line through Tallapoosa county to Annis- 
ton some time in the future.. Work on the line from Montgomery 
to Wetumpka will begin next spring. Already the land has been 
surveyed. 


TAYLORVILLE, ILL.—Mayor Leigh has signed the ordinance 
granting the Springfield & Southeastern Traction Company a fifty- 
year franchise to operate the road on the streets of Taylorville. The 
company now has the entire right of way for its proposed route 
from Pana to Springfield. The company has located its head offices 
in Taylorville. 


LA PORTE, IND.—By unanimous vote of the council of La 
Porte, a fifty-year franchise was granted to the Chicago-New York 
electric air line railroad. This franchise will be used by that rail- 
road for the entrance into and terminal in La Porte for their spur 
track from the main line, which passes about three and one-half 
miles south of this city. 


MUSKEGON, MICH.—Plans have been announced in Muskegon 
for a new $2,500,000 interurban railway, to be completed for next 
year’s fruit season and to traverse northern Muskegon county, the 
heart of the Oceana fruit belt, touching at Hart and Pentwater and 
making Ludington the terminal. E. R. Trowbridge, of Chicago and 
Detroit, is behind the proposed road. 


HAGERSTOWN, MD.—Directors of the electric line running from 
Pen-Mar to Greencastle have decided to expend between $25,000 and 
$30,000 in making improvements to the road. Several sharp curves 
will be eliminated and two large new cars will be purchased. These 
improvements have been decided upon, in view of the increased 
traffic coming to the road from the connection with the Hagerstown 
& Northern at Shady Grove. 


WATKINS, N. Y.—The state railroad commission has authorized 
the Elmira Water, Light and Railroad Company to increase its 
capital stock from $1,000,000 to $2.000,000 and to issue bonds to the 
amount of $3,605,000 for the purpose of retiring former bonds and 
purchasing new properties, including the Glen Route Railway, 
between this village and Elmira, twenty-two miles in length, now 
owned by the Seneca Traction Company. 


NEW BRUNSWICK, N. J.—Articles of incorporation have been 
filed for the Perth Amboy & Staten Island Ferry Company, which 
proposes to operate between Perth Amboy and Tottenville. The 
new company proposes also to build a new electric railrgad across 
Staten Island. The company has purchased land in Tottenville for 
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its ferry landing and is trying to obtain a landing in Perth Amboy. 
Its capital stock is $125,000. 


SAGINAW, MICH.—Isaac Applebaum, of Detroit, who controls 
about $410,000, or two-thirds of the bonds outstanding, announces 
that he will complete the Detroit, Flint & Saginaw electric railroad 
from Frankenmuth to Flint. The company has been reorganized. 
The new officers are: president, Isaac Applebaum, Detroit; vice- 
president, T. G. Sullivan, Detroit; treasurer, M. Mitchkum, Detroit; 
secretary, C. T. Anderson, Saginaw. 


JANESVILLE, WIS.—In special session the council granted a 
franchise to H. H. Clough, of Elyria, Ohio, who proposes to build 
the Madison-Janesville electric line. The document gives the right 
to lay tracks on any and all streets, provided no other companies 
are thereby excluded, and provides that the local street-railway 
line be taken over. The privilege of furnishing electricity for light 
and power also is given Mr. Clough. 


HARTFORD, CT.—The Consolidated Railway Company has per- 
fected plans to increase the power capacity for its Meriden and 
Wallingford division. A substation will be erected north of the 
North Haven railroad station. This will supply power for the 
service between Wallingford and New Haven and will relieve the 
Meriden plant. The Consolidated Railway Company expects to have 
the trolley line between Rockville and Stafford Springs completed 
by next July. Several lines of the road at the Stafford end of the 
line are already finished and a large force of workmen is now push- 
ing construction toward Rockville. 


HUNTSVILLE, ALA.—Articles of incorporation of the Hunts- 
ville & Birmingham Electric Railroad Company have been filed in 
the office of the probate judge of Madison county. The company 
proposes to construct an electric railroad from Huntsville to Bir- 
mingham, through Marshall, Cullman and Blount counties, com- 
prising one of the richest mineral, timber and agricultural sections 
in the South. The proposed railroad will supply the line of road to 
the South that has always been deemed necessary for the complete 
development of Huntsville into a manufacturing city. It is under- 
stood that strong financial interests are backing the enterprise. 


ROCHESTER, N. Y.—A certificate of public necessity and con- 
venience, which carries with it permission to build, has been granted 
to the Rochester, Scottsville & Caledonia Electric Railway, with 
head offices in this city, by the state railroad commission. It is 
expected that the work of securing the right of way and work 
preparatory to the letting of the contract will be begun without 
delay. The company is capitalized at $500,000, and practically all 
of the stockholders are residents of Monroe county. The road will 
extend from the south line of Rochester through Brighton, Mor- 
timer, West Henrietta, Wheatland and Scottsville to Caledonia. 


CASTLE ROCK, WASH.—The Cowlitz Valley Railway and Power 
Company has been organized for the purpose of utilizing the water 
powers of Spirit lake and Toutle river and developing the agri- 
cultural industries of Cowlitz county. One of the trustees is C. C. 
Brown, of Castle Rock. No definite plans have as yet been decided 
upon, but the proposed line has been thoroughly gone over by expert 
engineers, who pronounce the route as a feasible one. The power. 
developed at Spirit lake will be sufficient for the line, which will 
probably be electric. It is proposed to build from some point on 
the Columbia river to the St. Helens mining district, north into 
the coal district and southwest through Cowlitz valley, opening up 
several hundred inland towns, among which will probably be 
Toledo. Work will be commenced not later than next spring. 


ALBANY, GA.—At a meeting of prominent Georgia and New 
York capitalists held in Macon, the organization of a company for 
the purpose of building an electric railroad from Macon to Albany 
was perfected. Application for charter will be made at once and 
the actual construction of the road will be under way in the near 
future. The new company is backed by ample capital to carry out 
its plans. The Albanians who are interested in the organization 
are Joseph S. Davis, N. J. Cruger and S. W. Smith. In connection 
with the announcement of the organization of the electric railway 
company comes the definite announcement of the development of 
the 10.000-horse-power water-power on Flint river two miles north 
of Albany. The railway company will require about 7,000 horse- 
power when in full operation, leaving a surplus of 3,000 horse-power 
to be consumed by local manufacturing enterprises, 
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ELECTRIC LIGHTING. 


WASHINGTON, OHIO—Fairbanks, Morse & Company are in- 
stalling electric lighting plants in the towns of Shawnee and New 
Straitsville. 


CARBON HILL, ALA.—The town board of Carbon Hill has ac- 
cepted for the town the waterworks and electric light plant which 
has been completed at an approximate cost of $30,000. | 


CHICAGO, ILL.—D. W. Mead has prepared plans for a heat, 
light and power plant to be built at Channahon, Ill., for the Chan- 
nahon Power Company, Chicago. It will cost $100,000. 


BATAVIA, N. Y.—Stockholders of the Batavia Light and Power 
Company at their annual meeting elected B. B. Conable, George R. 
Howard, E. O. McNair and S. W. Warren, all of Buffalo, directors. 


CENTREVILLE, MD.—At a special meeting of the town com- 
missioners of Centreville, a perpetual franchise was granted to 
W. J. Peall, of Wilmington, Del., to erect an electric light, heat and 
power plant. 


‘COUNCIL BLUFFS, IOWA—Essex has granted a franchise to 


Oscar Nelson to operate an electric light system for a term of 


twenty years. Nelson will not build a plant, but will secure the 
necessary current from Shenandoah. 


CADILLAC, MICH.—The Wexford supervisors have voted to 
grant a franchise to the Electric Land and Development Company 
of Traverse City, to construct a dam on the Manistee river in Green- 
wood township. The dam will be located about ten miles from 
Sherman. l 


BEATRICE, NEB.—A number of Omaha capitalists have applied 


* for a franchise to operate a gas and eiectric light plant at Wymore, 


this county. If a franchise is granted they intend to put in a plant 
that will cost about $50,000. The present lighting system is un- 
satisfactory. 


HAMBURG, N. Y.—The board of trustees has closed a contract 
for lighting the village streets for a term of five years, beginning 
October 1, 1906, H. D. Pierce, of Water Valley, being the contractor. 
Forty lights are to be used and the price agreed upon is $74.50 for 


` each light per year. 


PITTSFORD, N. Y.—The streets of Pittsford are to be lighted 
by electricity by January 1. The trustees have entered into a con- 
tract with the Dispatch Heat, Light and Power Company to furnish 
twenty arc lights. The contract is for five years and the cost $58.85 
for each light per year. 


TOLEDO, OHIO—The Toledo Railways and Light Company has 
been given the contract for the street lighting in Toledo at a price 
of $45 for each arc light. This price is far below that which has 
been paid and will result in a saving of $60,000 to the city for each 
year of the ten-year contract. 


COLUMBUS, OHIO—The ordinance providing for the issue of 
bonds in the sum of $140,000 for the electric light plant has been 
passed by the council under the agreement that only $90,000 shall 
be used for the purchase of equipment for the plant, the remaining 
$50,000 to be used in taking up defective bonds. 


CANON CITY, COL.—A contract has been awarded for enlarg- 
ing the Colorado Light and Power Company’s plant at this place. 
The addition will practically double the capacity of the plant, 
making it one of the largest concerns of its kind in the state. The 
capacity of the engines and generators will be increased from 2,500 
to 5,000 horse-power. 


OGDEN, UTAH—A contract has been closed between the citi- 
zens of Huntsville, in Ogden Valley, and the Utah Light and Power 
Company, by which the latter company agrees to light the town, 
the work to start at once. The residents of Huntsville will erect 
the poles and the company is to string the wires, wire the business 
houses and the residences and furnish the electric current. 


CONCORD, N. H.—The property of the Laconia Electric Light 
Company has been purchased by the Laconia Electric Railway Com- 
pany. The former company has operated a plant that has supplied 
electricity for street lighting in Laconia and in the nearby towns 
of Lakeport, Weirs, Meredith and others. The system will be 
operated in conjunction with the street railway in the future. 
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MARQUETTE, MICH.—At the forced sale of the Marquette 
County Gas Light and Traction Company, conducted at Ishpeming, 
the property was disposed of to Granger Farwell, of Chicago, 
holder of the bonds, for $289,000. The company’s holdings include a 
gas and electric light system and a street railway, all three serving 
the cities of Ishpeming and Negaunee. The only other bidder was 
R. C. Cornish, representing a Milwaukee concern. 


OXNARD, CAL.—The Ventura County Power Company, which 
controls the gas, water and electric plants of the county, is showing 
activity in many ways. The corporation is about to build a trans- 
mission line to Castaic, at which point it will tap the Kern River 
line of the Edison company, and from there distribute electricity 
for light and power throughout the entire county. A new battery 
of boilers and a new engine have been ordered for the Oxnard plant, 
to be operated in case of accident to the transmission lines. 


SALT LAKE CITY, UTAH—M. F. Pack, of Provo, is contem- 
plating the erection of a power plant in Utah county to supply the 
people of Provo and other towns in the county with electric light 
and power. The water to provide the power is contained in the 
north fork of the Provo river, according to an application filed 
with the state engineer, and Mr. Pack desires to divert thirty 
second-feet thereof and convey it a distance of 15,000 feet, where the 
power plant will be established. : 


HOBOKEN, N. J.—Announcement is made by the Public Service 
Corporation that as a result of a reduction in the cost of pro- 
duction brought about by the consolidation of plants and the better- 
ment of facilities, the board of directors has decided to readjust its 
rate for public and commercial electric and gas service, making a 
very considerable cut, and also to make a new regulation for its 
fare zone and transfer system on the trolley lines in this and adja- 
cent counties. The change in railway fares went into effect on 
November 1. The change in electric service will be made on Janu- 
ary 1, 1908. 


WINDSOR LOCKS, CT.—The Northern Connecticut Power Com- 
pany, which has taken over the Windsor Locks Electric Light Com- 
pany, of this place, the Enfield Electric Light and Power Company, 
and the Enfield Gas Company, has perfected arrangements to con- 
solidate the business of the two electric companies. The contract 
has been let for a consolidated plant, which will be Iocated near 
the present Windsor Locks plant, and which will furnish electric 
light and power for Windsor Locks, Thompsonville and Enfield. 
The dimensions of the brick structure will be 52 by 125 feet, and 
the contract calls for the completion of the plant in January. The 
company is planning to develop an extensive electric light service 
in the towns of Windsor Locks, Enfield and East Windsor. 


SALT LAKE CITY, UTAH—A franchise has been granted by 
the board of county commissioners to the Utah County Light and 
Power Company to erect and operate a pole-line system of wiring 
for the transmission of electricity over and across the roads and 
highways of the county outside of the incorporated towns and 
cities. Under the terms of the franchise, actual construction work 
is to be commenced by March 1, 1907, and one completed line is 
to be finished from the power plant to be erected at the mouth of 
American Fork canyon to Bingham Junction by way of Draper 
and Sandy. The company agrees to furnish Salt Lake county, free 
of charge, during the life of the franchise, twenty-five thirty-two- 
candle-power incandescent lamps, or an equal amount of energy in 
arc lamps. 


SPOKANE, WASH.—The Chelan Blectric Company, of which 
J. T. McChesney, of Everett, Wash., is president, has acquired 
riparian rights on the Chelan river between Chelan and Chelan 
Falls, west of Spokane, and will erect a power plant for the opera- 
tion of an electric railroad from the town of Wenatchee northward 
along the Columbia river, with a branch to Lake Chelan, and up 
the Okanogan river to the northern boundary of the state. The 
power will also be utilized in supplying the town of Chelan with 
electric lights and water and in lighting the towns of Wenatchee, 
Waterville, Orondo, Brewster and points along the Columbia river; 
to pump water for irrigating purposes from the Columbia river, for 
the purpose of operating the line of the Great Northern from 
Wenatchee to Seattle, a distance of 160 miles, and for lighting the 
various towps along the way. 
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PERSONAL MENTION. 


MR. H. B. KIRKLAND resigned his position as general sales 
manager of the American Circular Loom Company, Chelsea, Mass., 
on October 10. 


MR. E. W. ROBERTS, superintendent of the Washington (Ind.) 
electric light plant, has tendered his resignation and will enter a 
general electric supply business in that city. 


MR. H. B. PITCHER, of Freehold, N. J., has been appointed 
manager of the Manapalan Lighting Company, doing business at 
Englishtown and Freehold. He succeeds W. J. Lansley. 


MR. HOMER E. NIESZ, the well-known managing director of the’ 


Electrical Trades Exposition Company, Chicago, Ill., has been 
elected Supreme Neptune for the coming Jovian year of the Re- 
juvenated Sons of Jove. 


MR. GEORGE W. WILDER, Ph.D., has resigned his position as 
professor of telephone engineering at the Armour Institute of 
Technology and has opened an office in the Monadnock Building, 
Chicago, Ill., as a telephone engineer. 


DR. C. J. H. WOODBURY was the speaker of the evening at 
the first monthly dinner of the season of the Boston Boot and 
Shoe Club, Wednesday evening, October 17, taking as his subject 
“The Development of the Telephone.” Dr. Woodbury’s presentation 
was greatly enjoyed. The address was illustrated by numerous 
lantern slides and by large models of telephone parts. On Thurs- 
day evening, October 25, Dr. Woodbury addressed the Lynn (Mass.) 
Board of Trade, his subject being “The Business Man and the Tele- 
phone.” . 


PROFESSOR CHARLES F. BURGESS has been placed in charge 
of the department of chemical engineering at the College of Me- 
chanics and Engineering, University of Wisconsin, to which depart- 
ment the courses in applied electrochemistry have been transferred. 
Among other changes at the university is the resignation of Pro- 
fessor George C. Shaad, who has resigned to take a position at the 
Massachusetts Institute of Technology; Professor Oliver W. Brown 
has accepted a professorship at the University of Indiana and is 
succeeded by Dr. Oliver P. Watts. 


MR. ROBERT L. WARNER, who for several years has been 
New England manager of the Westinghouse Electric and Manufac- 
turing Company, has resigned to enter the firm of Warner, Tucker 
& Company. Mr. D. Edgar Manson, who has been associated with 
the Boston (Mass.) office for several years, first as assistant man- 
ager, and for the past three years as manager, will have charge 
of the New England interests of the company, the scope of his office 
being enlarged to enable him to attend to many of the duties which 
have been performed by Mr. Warner. 


DR. ANDREW FLEMING WEST has declined the invitation to 
accept the presidency of the Massachusetts Institute of Technology. 
Dr. West states that ‘‘the only reason I can not accept is the in- 
creasing clear conviction that I ought to abide by my special work 
here, a work which has claims upon me as it has upon no one 
else. This conviction has been emphasized anew by the friendly 
insistence of the alumni, of my colleagues and of the authorities 
of Princeton University that I am needed here to develop the grow- 
ing interests of our graduate school, and by the demonstration of 
affection made by the students and residents of Princeton.” 


NEW PUBLICATIONS. 

NIAGARA POWER—The Cataract Power and Conduit Company, 
Buffaio, N. Y., has published a handsome booklet in which are 
collected a series of testimonials which have been received from 
users of this power. The booklet is entitled “What the Users of 
Niagara Power in Buffalo Say of It.” . 

REPORT OF NEW-BUSINESS METHODS TO THE AMERICAN 
GAS INSTITUTE—The report of new-business methods to the 
American Gas Institute, at its meeting at Chicago, Ill., October 17, 
18 and 19, 1906, has been issued as a handsome volume. This 
volume is replete with interesting suggestions from the men who 
are doing the work. The book is made more interesting by the 
use of portraits of the contributors, and includes portraits of such 
prominent men in the lighting field as Emerson McMillin and 
Henry L. Doherty. There are also reproductions of numerous 
examples of gas advertising and illustrations of showroom display 
and window advertising. 


ELECTRICAL: REVIEW 


787 


ELECTRICAL SECURITIES. 


A dull and irregular price movement last week gave way toward 
the close to a decided tendency to climbing and general speculative 
confidence. Ante-election bugaboos were less in evidence, and with 
a relief in the monetary condition there would in all probability 
have been greater advances. The increased dividend in. Pennsyl- 
vania and the favorable report of earnings by United States Steel, 
with a new record of unfilled orders, offset any disappointment felt 
at the failure to increase the dividend on Steel common. 


ELECTRICAL SECURITIES FOR WEEK ENDING NOVEMBER 3. 


New York: Closing. 
Allis-Chalmers common .................. 16% 
Allis-Chalmers preferred ................. 44 
Brooklyn Rapid Transit................... 80% 
Consolidated Gas ............. ccc cece eee 139 
General Electric ............... ccc cece ee 174 
Interborough-Metropolitan common ....... 38 
Interborough-Metropolitan preferred ...... 715. 


Kings County BElectric.................... 155 
Mackay Companies (Postal Telegraph and 


Cables) common .................008. 71% 
Mackay Companies (Postal Telegraph and 
Cables) preferred ..............00000- 69 
Manhattan Elevated ...................00- 143 
Metropolitan Street Railway............... 105 
New York & New Jersey Telephone......... 124 
Western Union ........... 0... ccc eee ees 86 
Westinghouse Manufacturing Company..... 154%, 
Boston: Closing 
American Telephone and Telegraph........ 138 
Edison Electric Illuminating.............. 233 
Massachusetts Electric ................... 621% 
New England Telephone .................. 128 
Western Telephone and Telegraph preferred 80 
Philadelphia: Closing. 
Electric Company of America..#........... 11% 
Electric Storage Battery common.......... 70 
Electric Storage Battery preferred......... 70 
Philadelphia Electric .................000:- 856 
Philadelphia Rapid Transit................ 28 
United Gas Improvement.................. 93% 
Chicago: Closing. 
Chicago Telephone .................0cc00- 116 
Chicago Edison Light..................... 140 
Metropolitan Elevated preferred........... 65 
National Carbon common.................. 86 
National Carbon preferred................. 120 
Union Traction common.................66- 4%, 
Union Traction preferred................. 14% 


Chicago Telephone Company’s October report showed telephones 
increased 2,163. Total in use, 165,995. 


The National Carbon Company has declared the regular quarterly 
dividend of 1% per cent on its preferred stock, payable Novem- 
ber 15. : 


Both the Northwestern and the Metropolitan roads attained new 
high records for traffic during the month of October. At the same 
time the South Side Elevated showed only a slight gain in passenger 
receipts as compared with the same month last year. The reports 
are of added interest at this time because the roads are passing 
through especially important periods. A number of new and far- 
reaching infiuences are at work which will have a bearing on the 
future earnings of all the elevated lines. The turning into trolley 
lines of the North Side and the Cottage Grove Avenue cable lines 
and the introduction of the express service on the South Side Ele- 
vated appear for the first time as factors in traffic reports. With 
the Northwestern there was a loss of traffic for a few days after 
the passing of the cable lines. The trolley service, however, did 
not prove satisfactory and the elevated regained its lost patronage. 
The Metropolitan carried a daily average of 142,671, an increase of 
10,681, or 8.10 per cent. 
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TELEPHONE AND TELEGRAPH. 


JAMESTOWN, N. D.—The Independent Telephone Company has - 


asked Jamestown for a thirty-year franchise. 


KOKOMO, IND.—The Bell and the Citizens’ Telephone Com- 
panies have merged and will be under one management hereafter. 


SCRANTON, MISS.—The Western Union Telegraph Company 
has laid a new cable across the Pascagoula river from Scranton to 
West Side. 


OMAHA, NEB.—The latest announcement of railroad improve- 
ments in Omaha is that the Illinois Central company will construct 
an independent telegraph and telephone system in Council Bluffs 
and Omaha. 


FORT WAYNE, IND.—The Home Telephone Company is now 
using its new toll line board which requires the services of five 
operators instead of three, the former number. The board cost 
$6,000 and is entirely modern. The old board was sent to the 
Kendallvilie exchange. 


BOSTON, MASS.—The Southern New England Telephone Com- 
pany’s statement for the three months ended August 31 shows 
gross receipts of $457,396, expenses of $356,871 and net earnings 
of $101,525, leaving a balance, after the payment of $82,500 in 
dividends, of $19,025. 


COLDWATER, MICH.—The Southern Michigan Telephone Com- 
pany, an independent system, has commenced the expenditure of 
$80,000 on a system to include underground wires in the business 
section and twenty miles of cable. Coldwater will be the dis- 
tributing point for southern Michigan and northern Ohio and 
Indiana. 


BRATTLEBORO, VT.—Patrons are being secured for new tele- 
phone lines in the towns of Newfane, Townshend, Wardsboro, Brook- 
line and Dover by the New England Telephone and Telegraph 
Company. An exchange will be established in Newfane, which 
will be the central for the towns mentioned, and trunk lines will 
be run from Brattleboro. 


COOPERSTOWN, N. Y.—The Rose-Davis Telephone Company 
is constructing a line from Westford to Maple Valley, a distance 
of four miles. The company also has a line partly constructed from 
Otsdawa to West Laurens, a distance of three miles. A line from 
Worcester to East Worcester is under consideration, but it is not 
probable that it will be built this fall. 


SHELBURNE FALLS, MASS.—At the annual meeting of the 
Heath Telephone Company the following officers were elected: presi- 
dent, W. E. Kinsman, of Heath; clerk and treasurer, Herbert Newell, 
of Shelburne Falls; directors, W. E. Kinsman, D. G. Taylor, of 
Jacksonville; George E. Davis, of Shelburne Falls; F. L. Totman, 
of Conway; H. Newell and W. A. Barber, of Leyden; S. B. Crafts, 
of Whateley. 


CLEVELAND, OH!IO—The Cuyahoga Telephone Company has 
disposed of an additional $100,000 of preferred stock. The stock 
was taken by the Ohio telephone syndicate, better known as the 
Brailey syndicate. The proceeds of the loan will be used to reduce 
the floating debt of the Cuyahoga Telephone Company. The Cuya- 
hoga Telephone Company has remaining about $100,000 preferred 
stock which it can sell at any time. 


WASHINGTON, D. C.—The signal corps of the army has greatly 
increased the telegraphic facilities in Alaska and the Philippines 
the past year. Many wireless stations have been established in 
both countries, and the chief signal officer, in his annual report 
to the War Department, announces that they are being operated 
very successfully. Wireless stations have been established at Zam- 
boanga and Jolo, in the Philippines. 


BUTTE, MONT.—The Rocky Mountain Bell Telephone Company 
will expend $250,000 more in further enlarging and equipping its 
Butte system, says President George Y. Wallace of the company. 
Chief among the work to be carried out during the next few months 
is the erection of a handsome new three-story telephone building; 
the installation of a new switchboard to cost more than $100,000, 
and other improvements, including conduits, to cost $68,000. 


REDDING, CAL.—Thirteen farmers living on Churn creek, in 
the Pacheco neighborhood, thirteen miles from Redding, have or- 
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ganized a rural telephone company and will build a telephone line 
that will connect with the Redding central. Money enough to build 
and equip the line has been paid into the treasury, and the wires 
and poles have been ordered. The officers of the corporation, which 
is called the Pacheco Telephone Company, are: D. W. Hampton, 
president; W. J. B. Martin, secretary, and W. H. Hill, treasurer. 


DALLAS, TEX.—The Southwestern Telegraph and Telephone 
Company, which operates in Arkansas and Texas, reports as fol- 
lows: total number subscribers, July 31, 1906, 105,463; gain ex- 
changes, August, 1906, 1,619; gain sublicensees, August, 1906, 670; 
total number all kinds, August 31, 1906, 107,752; total gain all 
kinds, August 31, 1906, 2,289; total number exchange subscribers, 
August 31, 1906, 77,143; total number sublicensees, August 31, 1906, 
30,609; total number subscribers, all kinds, 107,752. Total gain 
January 1 to August 31, 11,162. 


CAMBRIDGE, MD.—Articles incorporating the Hoopers Island 
& Golden Hill Telephone Company have been filed in the office of 
the clerk of the Circuit Court for Dorchester county. The company 
proposes to construct a telephone line through Hoopers Island to 
Golden Hill, and to construct lines from Hoopers Island to other 
points in Dorchester. The capital stock is $2,500. The incorpora- 
tors are: William F. Applegarth, Charles R. Mills, Henry A. Phil- 
lips, George W. Tyler, John M. Clayton, Alonzo Travers, Oscar A. 
Keene, John S. Boseman and Benjamin F. Travers. 


NASHVILLE, TENN.—Reports have been received by the state 
comptroller showing the number of instruments now being operated 
in Tennessee by the Cumberland Telephone and Telegraph Com- 
pany, the East Tennessee Telephone Company, the Citizens’ Tele- 
phone and Construction Company, of Lawrence county, and the 
Benton County Telephone Company, which are subject to state 
privilege taxes. These reports give some interesting figures and 
show that there has been a marked increase in the telephone busi- 
ness of Tennessee since last year. Under the assessment laws of 
Tennessee the telephone companies are required to pay a privilege 
tax of forty cents per box or instrument in every county of the state 
having a population of 40,000 or over, a tax of twenty cents per 
box or instrument in every county having a population of under 
40,000. The total number of instruments in the state is now 30,135. 


ENGINEERING SOCIETY NOTE. 


BOSTON BRANCH, ILLUMINATING ENGINEERING SOCIETY— 
The meeting held at the American House, October 15, was called to 
order by President Campbell. It was voted to change the date of 
regular meetings to the Tuesday following the second Friday of each 
month. Two papers read at the recent New York meeting were pre- 
sented for reading and discussion. The first one, on “Application of 
Photometric Data to Indoor Illumination,” by Earnest C. White, 
was read by A. J. Farnsworth. The second, entitled “Data on In- 
door Illumination,” by J. E. Woodwell, was read by G. H. Stick- 
ney. At the conclusion of the reading a discussion was held, which 
was participated in by the members. Dr. Louis Bell went into quite 
a lengthy discussion of these papers. He personally considers the 
polar diagram with slide rule, etc., a very convenient combination 
for measuring illuminating effects at different angles. He also 
spoke of the relatively small value which could be attached to the 
law of cosines and made a number of practical demonstrations along 
these lines, illustrating that the useful light must largely fall on the 
object illuminated upon a normal plane. G. H. Stickney spoke of 
many experiments along (he line of increasing the light sources and 
utilizing reflectors of such shapes as to lower the intrinsic brilliancy 
and spread the illumination over larger surfaces, reflected at suitable 
angles to the space illuminated. Dr. Charles Williams spoke of the 
injurious effects of general illumination upon the human eye, and 
criticized the general tendency to have a strong light, too closely 
concentrated, especially when located in the normal range of sight. 
He emphasized the necessity of greater diffusion and lower in- 
trinsic brilliancy. He mentioned several experiments for determin- 
ing the amount and location of light for certain classes of work. 
J. S. Codman demonstrated the method of calculating illumination, 
using a set of curves which he had personally plotted and which 
give a rapid way of determining the amount of illumination neces- 
sary. He regarded the paper of Mr. Woodwell as very practical and 
valuable. The discussion was further entered into by A. J. Farns- 
worth, C. J. Hatch, Edison Cowles and W. E. Clarke. 
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NEW MANUFACTURING COMPANIES. 


HARRISBURG, PA.—A charter has been granted to the Phila- 
delphia Electrical and Manufacturing company: with a capital of 
$75,000. 


NEW YORK, N. Y.—The Hudson Electric Specialty Company 
has been incorporated to manufacture electrical machinery and 
appliances. The capital is $15,000. The incorporators are Wilfred 
A. Hennessy, Walter G. Hocke and James J. Underwood, all of New 
York city. 


WORCESTER, MASS.—The Worcester Electrical Contracting 
Company has been incorporated under the laws of Massachusetts 
to do a general electrical contracting business and to deal in elec- 
trical supplies in Worcester. The capitalization is $10,000. Roger 
T. Williams is president and Clarence W. Hobbs, Jr., treasurer and 
clerk. They, with Dr. Lamson Allen, comprise the directors. 


NEW INCORPORATIONS. 


LANSING, MICH.—Western Michigan Light and Power Com- 
pany, Manistee. $500,000. 


OLYMPIA, WASH.—Northwest Light and Power Company, of 
Spokane. Increase of capital stock to $600,000. 


BAKER CITY, ORE.—Baker Valley Land Company. 
all subscribed and paid. To buy and sell real estate, water and 
power plants, etc. Incorporators: Davis Wilcox, of Haines; J. K. 
Romig, of Baker City, and N. U. Carpenter, cashier of the Citizeng’ 
National Bank, Baker City. 


ALBANY, N. Y.—The Lake Erie Electric Traction Company. 
$400,000. To take over the property and franchises of the Lake 
Erie. Traction Company and the South Shore Suburban Railway 
Company. Principal office: Westfield, Chautauqua county. Directors: 
Alexander Keogh, Ashley T. Cole, James A. Byrne, R. W. Yates, 
J. S. Cloonan, W. J. Bagnell, Arthur McCausland, D. P. Bergheimer, 
and C. H. Wener, of New York city. ' 


ALBANY, N. Y.—West Shore Traction Company. $2,500,000. To 
operate a surface line between Orangetown, Piermont, Grand View, 
South Nyack, Upper Nyack, Congress, Haverstraw and other places 
in Rockland county. Directors: Frank J. Whan, A. H. Whan, 
E. J. Welsh, M. C. Heine, G. P. Fall, G. S. Fulton, of New York 
city; A. S. Brown, Brooklyn, E. G. Roff, Jr., Orange, N. J.; E. A. 
Hilton, Paterson, N. J. 


INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1508 describes and illustrates Christensen straight air- 
brake equipments. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has established a new Canadian branch in Montreal, Canada, 
at Lagauchetiere and Cote streets. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued from its supply department a very complete catalogue of 
railway supplies. This is designated as catalogue No. 7601. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., will be pleased to send to anyone interested upon 
request its new pamphlet entitled “Small Motors and Motor Appli- 
cations.” 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., has ready 
for distribution a new bulletin describing and illustrating Field- 
ing receptacles. There is also a new discount sheet and new prices 
on cartridge cutouts. 


A. GROTHWELL, 2517 Castro street, San Francisco, Cal., is 
calling attention to the “Mogul” products. These include arma- 
ture varnishes, driers, acid and alkali-proof compounds, and insu- 
lating oils and varnishes. 


M. W. DUNTON & COMPANY, Providence, R. I., announce that 
they are making a special offer on their regular cotton sleevings 
for electrical purposes. Notwithstanding a high cotton market, the 
company announces a very attractive proposition. 


THE H. KRANTZ MANUFACTURING COMPANY, Brooklyn, 
N. Y., has published a handsome panel-board catalogue for archi- 
tects and engineers. In addition to a number of striking half-tone 


$10,000, 
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reproductions there are given full data concerning the physical 
characteristics of this apparatus. 


THE CENTRAL ELECTRIC MANUFACTURING COMPANY, 
Rock Island, Ill., is calling attention to the “Black Hawk” dry bat- 
tery. This battery has a corrugated zinc cell giving a large surface, 
and it is claimed that it has an initial high voltage, high amperage, 
great recuperative powers and long life. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, Ohio, 
has issued a handsome catalogue devoted to ‘‘Noblac” inner globes 
for enclosed are lamps. In addition to the text, which is very care- 
fully arranged, there are numerous line drawings showing the 
various forms of inner globes manufactured by this company. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Chicago, Ill., 
has published an attractive booklet, designated as the “Keystone 
Traveler,” calling attention to a number of the company’s specialties. 
A very interesting group of the company’s representatives, taken 
at Columbus, Ohio, during the recent street-railway convention, is 
shown. 


THE CINCINNATI MILLING MACHINE COMPANY, Cincinnati, 
Ohio, has published a catalogue devoted to examples of rapid milling. 
The text is supplemented by many half-tone reproductions showing 
belted and motor-driven millers in service applications. Alto- 
gether, the volume comprises sixty examples of machining of this 
character. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, manu- 
facturers of incandescent lamps, has issued recently a special bul- 
letin devoted to each of the following new types of lamps: the 
Buckeye “Gem Focul” lamp, the Buckeye “Gem” lamp and the Buck- 
eye “Tantalum” lamp. In addition to this the company has issued 
a bulletin descriptive of the “Standard” Buckeye type of incan- 
descent lamp. - 


THE ELSCTRO-DYNAMIC COMPANY, Bayonne, N. J., has ready 
for distribution several new bulletins dealing with the “Inter-Pole” 
motor. One of these bulletins is devoted to reproductions of testi- 
monials from users of this apparatus and another is a reprint of the 
American Institute of Electrical Engineers paper by C. H. Bedell, 
entitled “Direct-Current Motor Design as Influenced by the Use of 
the Inter-Pole.” 


THE GENERAL STORAGE BATTERY COMPANY, 42 Broad- 
way, New York city, has increased its business to such an extent 
that it has been obliged to enlarge its present works at Boonton, 
N. J. Additional generating units are being installed, and the 
additional switchboard equipment consists of twenty-one genera- 
tor and feeder panels. The new building which is being added 
will be a structure of five stories and basement, for which a sepa- 
rate power station will be erected. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
shipped within the last few months nine carloads of electrical ma- 
chinery, exclusive of other smaller shipments, to the following 
large companies: four carloads to the National Tube Company, 
including motors of various sizes; two carloads to the Lehigh Port- 
land Cement Company, one of direct-current generators and a 
number of motors of various sizes; two carloads of alternating- 
current generators to the Snow Steam Pump Company, and one 
carload of form L small motors to the Crocker-Wheeler Company’s 
San Francisco office. This last shipment is to fill part of the com- 
pany's orders taken since the fire. 


THE HOOVEN, OWENS, RENTSCHLER COMPANY, Hamilton, 
Ohio, has licensed the Felten-Guilleaume, Lahmeyer Werke, Frank- 
fort-on-Main, Germany, to build the Hamilton-Holzwarth turbine 


_throughout Germany. This German company is one of the largest 


electrical concerns in that country. It has a capital of $20,000,000, 
and manufactures both water and steam turbines, wire cables, 
generators, motors and all classes of electrical machinery. It has 
recently secured control of Escher, Wyss & Company, of Zurich, 
Switzerland, thus controlling the Zoelly steam turbine syndicate 
of Germany. The manufacture of the Hamilton-Holzwarth tur- 
bine has been taken up after a careful investigation and after an 
exhaustive series of tests made at the University of Darmstadt. 


THE DOWNWARD LIGHT ELECTRIC COMPANY, Union 
square (east), New York, is pressing the introduction of its new 
forty-watt downward lamp. For this lamp the claim is made that 
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it reaches the highest efficiency in light distribution, economy, cur- 
rent consumption and useful life. The company also claims for this 
` lamp that, compared with the most efficient 3.1-watt ordinary six- 
teen-candle-power lamp, it shows twenty per cent less current con- 
sumption, seventy-one per cent more downward light and 145 per 
cent longer life. In connection with this lamp, the company pub- 
lishes the following statement: “In your search for higher efficiency, 
do not forget that light rays travel in straight courses and that 
illumination means light actually used, not light distributed where 
it is not required. What you should figure is the efficiency of light 
used—illumination.” 


THE SARCO COMPANY, 906 Sixth avenue, New York city, 
reports excellent success in the introduction of its electric lighting 


specialties, particularly the Sarco pendant switch. This switch is 


ELECTRICAL REVIEW 


Vol. 49—No. 19 


only about two inches in size and conforms to the National Elec- 
trical Code standard. It was patented in the early part of the 
present year, yet the manufacturers report that the demand for it 
is almost universal. Among some of the other specialties made by 
this company are the “Noscru” push button, the Sarco swiveling 
and separable attachment plug, the “Noscru” key-arm switch and 
the Sarco outlet box. The Sarco company. is one of the younger 
manufacturing companies producing and introducing electrical 
specialties, yet under the personal direction of Ralph A. Schoenberg 
its growth has been rapid and substantial. Its success may perhaps 
be attributed to the fact that Mr. Schoenberg is at the head of a 
large electrical contracting business, contact with which has given 
him practical ideas as to the requirements in practical design and 
operation for such specialties as the company offers. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Hach Month.) 


FOR THE ADVANCEMENT OF 
Secretary, L. O. Howard, Cosmos Club, Washing- 


AMERICAN ASSOCIATION 
SCIENCE. 
ton, D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sadtler, 59 South Tenth street, Philadelphia. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 95 Liberty street, New York. Meetings, 
fourth Friday of each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY. MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, III. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York. 
Annual meeting, December 4-7, 1906. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, 60 Wall street, New York. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER- 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meetings held in Boston on third 
Wednesday in March. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Ontario. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. Annual meeting in Novem- 
ber, 1906. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


Secretary, S. S. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, John P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF MIS- 
SOURI. Secretary, Charles J. Sutter, 1220 Pine street, St. 
Louis, Mo. 


ELECTRICAL SALESMEN’S ASSOCIATION. Secretary-Treasurer, 
George H. Erich, 401 Monadnock Block, Cp eee Next annual 
meeting, Chicago, January, 1907. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 
Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 
William R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. Next annual meeting, January 14, 1907.. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliot, Claus Spreckles Building, San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday of 
each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York. Board of Directors meets 
second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city, 
N. Y. 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Dr. Arthur 
H. Elliot, 4 Irving place, New York. Meetings in New York, 
second Friday of each month. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second Tuesday 
of each month. 


INTERNATIONAL ASSOCIATION 
CIANS. Secretary, 
meeting, Norfolk, Va. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary, 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA ELECTRICAL ASSOCIATION. 
Iowa State College, Ames, Iowa. 


IOWA STREET AND INTERURBAN ASSOCIATION. 
L. D. Mathes, Dubuque, Iowa. 


IOWA TELEPHONE ASSOCIATION. 
Boone, Iowa. 


OF MUNICIPAL ELECTRI- 
Frank P. Foster, Corning, N. Y. Next 


Secretary, L. B. Spinney, 
Secretary, 


Secretary, C. C. Deering, 
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KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kas., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. W. Chambers, Winchester, Ky. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Fred P. Vose, 1343 Marquette Building, Chicago. 
NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 


THE UNITED STATES. Secretary, W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meeting, New York city, 1907. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, 136 Liberty street, New York city. 


NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION. Annual 
meeting, New York city, October 23-24. 


NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 114 
Liberty street, New York. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, B. C. 
Adams, Madison, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Portsmouth, Ohio. 


OHIO SOCIETY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. | 


ELECTRICAL REVIEW 


791 


OHIO STREET RAILWAY ASSOCIATION. Secretary, 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Col. Meetings, second Saturday of each month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 


Charles 


Bethlehem, Pa.. Annual meeting, Milwaukee, Wis., October 
14, 1907. 
SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 


ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 


STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, C. B. Fairchild, Jr., 114 Liberty street, New 
York city. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. . 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary, G. W. Buzzell, St. Johns- 
bury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


DATES AHEAD. 
Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 


Northwestern Electrical Association. Milwaukee, Wis., January 
16, 1907. 


American Society of Mechanical Engineers. 
sember 4-7. 


Sec- 


New York city, De- 


Record of Electrical Patents. 


Week of October 30. 


834,264. TIME-RELEASING DEVICE FOR LEVERS CONTROL- 
LING RAILWAY APPLIANCES. John P. Coleman, Edgewood, 
Park, Pa., assignor to The Union Switch and Signal Company, 
Swissvale, Pa. Filed July 16, 1906. The final movement of the 
dash-pot piston releases the lock. 


834,272. TELEPHONE SYSTEM. William W. Dean, Chicago, Il., 
assignor to Kellogg Switchboard and Supply Company, Chicago, 
Ill. Filed December 29, 1902. A common battery system with 
diagonally connected cord circuits for signaling one or the 
other of two stations. 


834,274. ELECTRIC-PUMP GOVERNOR. Edward H. Dewson, Edge- 
wood Park, Pa., assignor to The Westinghouse Air Brake Com- 
pany, Pittsburg, Pa. Filed August 22, 1905. Makes use of an 
electromagnet opposing the fluid pressure. 


834,302. TROLLEY WHEEL. Henry L. Humphrey, Monroe, Mich. 
Filed November 13, 1905. A split wheel is mounted on a fixed 
spherical pinion. 


834,336. AUTOMATIC ELECTRIC BRAKING. Louis H. Thullen, 
Edgewood, Pa., assignor to The Union Switch and Signal Com- 
pany, Swissvale, Pa. Filed December 22, 1903. A stop placed 
beside the track short-circuits the motor through a switch on 
the car. 


834,352. CASE FOR LOADING-COILS. Henry F. Albright, New 
York, N. Y., assignor to Western Electric Company, Chicago, Ill. 
Filed April 22, 1905. The telephone loading-coils are supported 
on a spider carried by the inner wall of the case. 


834,355. MAGNETIC POWER CONTROL. Daniel Bacon, Brooklyn, 
N. Y., assignor to Magnetic Control Company, New York, N. Y. 
Filed January 28, 1905. A variable-speed magnetic gear. 


834,392. STRAIN-INSULATOR. George A. Mead, Mansfield, Ohio. 
Filed April 22, 1905. Allows the strain to be adjusted. 


834,404. SIGNALING SYSTEM. Frank B. Rae, Ridgewood, N. J., 
assignor to Rae Electric and Manufacturing Company. Filed 
August 5, 1901. An automatic signaling system controlled by 
the position of the car. 


834,406. LAMP-SOCKET FOR CEILINGS. William H. Rattenbury,. 
Chicago, Ill. Filed September 30, 1905. A countersunk socket. 


834,424. RESISTANCE DEVICE. William L. Waters, Milwaukee, 
Wis., assignor to National Brake and Electric Company, Mil- 
waukee, Wis. Filed April 28, 1905. The resistance units are 
supported on a frame submerged in an insulating fluid. 


834,449. ELECTRIC LIGHT HANGER. James W. Carter, Abilene, 
Tex. Filed May 11, 1906. An adjuster for cord drop lights. 


834,480. COIL-FORMER. Julius W. Lundskog, Lynn, Mass., as- 
slgnor to General Electric Company. Filed March 25, 1904. A 
former composed of a number of superimposed laterally dis- 
placed slabs. 

834,496. OSCILLATING-CURRENT LAMP. James E. Seeley, Los 
Angeles, Cal., assignor to Synchronous Static Company, Los An- 
geles, Cal. Filed July 12, 1905. The secondary coil is enclosed 
within the primary and is connected to the discharge electrodes. 

834,497. TRANSMITTING APPARATUS. Harry Shoemaker, Jer- 
sey City, N. J., assignor to International Telegraph Construction 
Company. Filed January 2, 1906. The alternating current 
employed holds the key closed until it falls nearly to its mini- 
mum value. 

834,525. VOLTAGE REGULATOR. Ray P. Jackson, Wilkinsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
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pany. Filed June 12, 1905. Renewed April 28, 1906. A variable 
voltage transformer, the connections of which are controlled 
through electromagnet switches. 


834,533. INSULATOR. James F. Nichols, Plainfield, Ark., assignor 
of one-half to C. D. Stevens, Magnolia, Ark. Filed September 
11, 1905. A split insulator held together by the holding bolts 
and a strap. 


834,538. SYSTEM AND APPARATUS FOR MEASURING TELE- 
PHONE SERVICE. Harold D. Stroud, Chicago, Ill., assignor 
to The Stroud International Measured Service Company, St. 


834,424. RESISTANCE DEVICE. 


Louis, Mo. Filed May 13, 1904. The user registers a charge, 
but the operator can set the instrument so that it will not charge 
for the next call. 


834,563. ELECTRIC MOTOR-CONTROL SYSTEM. William Cooper, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed May 22, 1905. A system for con- 
trolling a group of two or more electric motors. | 


834,567. INSULATOR. Richard A. Falkenberg and Solomon S. 
Simon, San Francisco, Cal. Filed August 29, 1905. An insulator 
with a peculiarly shaped slot. 


834,570. SYSTEM OF TRANSMITTING POWER. George P. Fin- 
nigan, Greene, N. Y., and George T. Hanchett, Hackensack, 
N. J.; said Hanchett assignor to said Finnigan. Filed August 
30, 1905. Makes use of a step-by-step motor. 


834,580. SPARKING PLUG. Jere G. Kingsbury, West Orange, N. J. 
Filed May 3, 1905. A method of construction. 


834,582. CONTROLLING DEVICE. Benjamin G. Lamme, Pittsburg, 
Pa., assignor to Westinghouse Electric and Manufacturing Com- 
pany. Filed January 3, 1905. A system for use on alternating 
or direct currents with means for automatically disconnecting 
each circuit when the energy supplied to it is not of the kind 
for which it is adapted. 


834,582. 


CONTROLLING DEVICE. 


834,626. UNLOADER FOR SINGLE-ACTING COMPRESSORS. 
Frederick Van Duzer Longacre, New York, N. Y., assignor to 
Ingersoll-Rand Company, New York, N. Y. Filed November 23, 
1904. A discharge valve, opened by an electromagnet. 


834,636. ELECTRICAL CONTACT FOR TROLLEY SYSTEMS OF 
ELECTRIC RAILWAYS. Wesley T. Oviatt, Stratford, Ct., 
assignor to William Grunow, Jr., Bridgeport, Ct. Filed August 
29, 1905. A similar device adapted for a compound compressor. 
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834,659. TELEGRAPH CUT-OUT. Fred A. Clogston, Bridger, Mont. 
Filed November 11, 1905. A cut-out for a common return with 
means for disconnecting any circuit from it. 


834.664. BASKET FOR INCANDESCENT ELECTRIC LIGHT 
BULBS. Charles Duncan, Montreal, Quebec, Canada, assignor 
to The Duncan Electrical Company, Limited, Montreal, Canada. 
Filed December 7, 1905. A wire lamp-guard. 


834,669. TEST AND WIRE-CONNECTOR. William A. Fricke, 
Chicago, Ill. Filed October 24, 1904. A clamp formed of a bolt 
and several plates. 


834,684. CONNECTOR FOR CONDUITS FOR ELECTRIC WIRES. 
Clarence C. Sibley, Perth Amboy, N. J., and George A. Lutz, 
New York, N. Y. Filed July 18, 1904. A device for locking 
conduits in the boxes. 


834,685. CONDUIT FOR ELECTRIC WIRES. Clarence C. Sibley, 
Perth Amboy, N. J., and George A. Lutz, New York, N. Y. Filed 
October 26, 1905. A rectangular conduit with removable cover. 


834,686. BASE FOR SUPPORTING SWITCHES AND THE LIKE 
UPON CONDUITS. Clarence C. Sibley, Perth Amboy, N. J., 
and George A. Lutz, New York, N. Y. Filed October 26, 1905. 
A base suited to be attached to conduits. 


834,687. ELBOW FOR CONDUITS. Clarence C. Sibley, 
Amboy, N. J., and George A. Lutz, New York, N. Y. 
October 26, 1905. An elbow with a sharp corner. 


834,689. RAIL-BOND. Charles R. Sturdevant, Worcester, Mass., 
assignor to American Steel and Wire Company, Worcester, 
Mass. Filed July 7, 1905. The solid bond-head is provided with 
the boss on its outer face. 


834,690. RAIL-BOND. Charles R.. Sturdevant, Worcester, Mass., 
assignor to American Steel and Wire Company, Worcester, 
Mass. Filed July 7, 1905. The bond-stud is caulked in position. 


834,695. FAN-MOTOR SUPPORT. Harold R. Wellman, Chicago, 
Ill., assignor to Western Electric Company, Chicago, Ill. Filed 
April 22, 1905. A stand admitting of considerable adjustment 
of the motor. 


834,708. SECONDARY ELECTRIC CLOCK. Henri Campiche, 
Geneva, Switzerland. Filed May 24, 1905. The clock is driven 
by an electromagnet through a ratchet wheel. 


834,742. CONDUIT FOR ELECTRIC CONDUCTORS. George A. 
Lutz, New York, N. Y. Filed October 26, 1905. A rectangular 
conduit wita removable cover. 


Perth 
Filed 


834,742. CONDUIT FOR ELECTRIC CONDUCTORS. 
834,750. VOLTAGE-REGULATOR. Thomas M. Pusey, Kennett 
Square, Pa. Filed July 19, 1904. The regulating rheostat is 


operated by a motor controlled by an electromagnet. 


834,787. METER. Joseph Wills and Lorin E. Imlay, Niagara Falls, 
N. Y., assignors of one-third to The Niagara Falls Power Com- 
pany, Niagara Falls, N. Y. Filed June 21, 1904. A registering 
wattmeter. 


834,829. MEANS FOR HOLDING RECEPTACLES AND THE LIKE 
TO CONDUITS. George A. Lutz, New York, N. Y. Filed Sep- 
tember 14, 1905. A cap of insulating material for attaching to 
conduits. 


834,832.. MEANS FOR CHARGING STORAGE BATTERIES OF 
TELEPHONE SYSTEMS. Talbot G. Martin, Chicago, Ill., as- 
signor to Automatic Electric Company, Chicago, Il]. Filed Feb- 
ruary 3, 1905. A system of charging the storage batteries at 
one automatic telephone exchange from a second. 


834,844. WIRE-COUPLING. Alfred Oskamp, Wyoming, Ohio, as- 
signor to The Kisinger-Ison Company, Cincinnati, Ohio. Filed 
September 18, 1903. A sleeve with one side thickened against 
which the locking keys press. 


834,869. TELEPHONE SIGNALING APPARATUS. William E. 
Butler and Morgan L. Lane, David City, Neb. Filed January 3, 
1906. A selective signaling device. 


834,870. AUTOMATIC CONTROLLING MEANS FOR FLUID- 
PRESSURE SYSTEMS. Jacob C. Chamberlain, New York, and 
Albert T. Marshall, New Rochelle, N. Y., assignors, by direct 
and mesne assignments to The Automatic Refrigerating Com- 
pany, New York, N. Y. Filed June 21, 1905. A fluid-pressure 
expansion tube operates the motor starting switch. 
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THE BIRMINGHAM (ENGLAND), POWER STATION. 

The new power station opened by the city of Birmingham 
(England), is one of the latest additions to the list of important 
British municipal plants. An excellent description of this plant 
will be found on another page of this issue. 

In the design of the station no radical departures have been 
taken, but in the details of the equipment there are some inter- 
esting features. The power-house is divided into three sec- 
tions—generating room, boiler house and economizers, each 
being placed in a separate bay. The generating equipment con- 
sists of direct-current and alternating-current machines, driven 
by vertical, compound, condensing engines; and there are, in 
addition, two direct-current generators driven by steam tur- 
bines. The total output of the plant at present amounts to 
about 12,000 kilowatts, and the plans contemplate an ultimate 
output of something more than twice this. 

The interesting features of the plant, aside from the mere 
details of the apparatus and its arrangement, are due to the 
character of the load on the station. It must supply 220 and 440- 
volt systems for light and private power purposes near the sta- 
tion, and it must supply a 440-volt, direct-current system dis- 
tributing through the switchboards of two older generating sta- 
tions. The local electric railway calls for a supply at 550 volts, 
and for reaching the suburbs of the city alternating currents 
are employed, the system selected being three-phase at 5,000 
volts. 

To meet these conditions the generators have been wound to 
be operated at the various voltages demanded. There are two 
sets of bus-bars for the light and power circuit, and another set 
for the railway circuit. Switches are provided, enabling any 
of the engine-driven generators to be thrown on any set. To 
accomplish this without involving any risk of connecting the 
three sets of bus-bars together, two double-throw switches are 
employed. One of these places the gencrator directly on one 
lighting set of bus-bars, or, when thrown the other way, con- 
nects to a second double-throw switch which enables the gen- 
erator to be connected to the other lighting set or to the rail- 
way set. The requirements naturally make the direct-current 
switchboard somewhat complicated, a feature which was not 
helped by the necessity of placing the switchboard at one end of 
the station unsvmmetrically with respect to the generating units. 
In addition to the generating apparatus there are required 
boosting sets for taking care of the long feeders, and balanc- 
ing sets for the three-wire system. The alternating-current 
switchboard presents no unusual features. 

The switchboard of a modern power-house, such as is here 


described, is not only a complex part of the equipment, but is 
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as well, expensive. Large amounts of copper are required, the 
instruments and appliances are numerous and costly, and the 
larger the station the more important the switchboard seems to 
become in every respect. In a way this might be expected, 
because it is here that the control of the station centres, and 
upon the switchboard depends largely the reliability of the sys- 
tem. But it is nevertheless regrettable that in order to get the 
electric power from a generator to the distributing wires it is 
necessary to go through so many supplementary devices. It 
seems probable, arguing from experience in other lines, that 
wider experience in the operation of large plants will enable us 
to simplify somewhat the switchboard equipment. This cer- 
tainly is a phase of development greatly to be desired. 


THE INVERSE SQUARE LAW AND REFLECTORS. 


At the recent meeting of the Illuminating Engineering So- 
ciety, a report of which is given on another page of this issue, 
an interesting part of the discussion turned upon the application 
of the law of inverse squares to lighting problems when reflectors 
are employed. This law is based on the assumption that the 
source of light is a point, but, in practice, it holds with suffi- 
cient accuracy for ordinary sources of light in which the 
luminous surface has an appreciable area, if precaution be taken 
_ that the measurements be made not too close to the source. With 
respect to an incandescent lamp there are two sources of error, 
for not only has the filament an appreciable area, but the reflec- 
tion from the surrounding globe of glass gives rise to secondary 
sources of illumination. Practically, however, on the ordinary 
photometer bench these errors are negligible; and it is Just as 
well to remember in this connection that in the use of a pho- 
tometer so much depends upon the observer, and there are so 
many opportunities for mistakes, that that due to the area of 
the source of light would, in general, be not detected. 

When the source of light can not be treated as a point, the 
law of inverse squares does not hold. If it be a luminous tube, 
such as a mercury vapor lamp or a Moore vacuum tube, any 
measurement made within the neighborhood of the source of 
light will show the intensity to vary inversely as the distance, 
and not as the square of the distance. This is simply a law of 
physics, and its reason is apparent when one considers that if 
the measurement be made close to the light but a comparatively 
short length of the lamp is effective, and the further away the 
measurement be made, the greater will be the effective length 
of the lamp. The inverse square law will apply for each small 
length of the lamp, but the resulting illumination will be pro- 
portional to the number of these little divisions which are effec- 
tive, and this will introduce a factor varying directly as the 
distance from the lamp. This law holds as long as the length of 
the source is great as compared with the distance. The same 
law will apply to a row of incandescent lamps set close together, 
and will apply more or less approximately to such a row of 
lamps when they are separated from one another by short 
distances. ° 

If the area of the source of light be so great that it can not 
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be treated as a line, then neither the inverse square law nor the 
inverse law will apply, and the illumination will be independent 
of the distance from the source as long as the area of the source 
be great as compared with the distance. Here again the inverse 
square law applies to each little area of the luminous surface, 
but the further away from the surface the measurement be made, 
the more of these little areas will be effective in lighting it. If 
the entire surface of the ceiling of a room be made luminous, this 
law of the independence of the illumination of the distance 
from the source will apply, and it probably will be found to 
apply fairly closely to that method of lighting in which a large 
number of small units is distributed uniformly on the ceiling. 
Where the distribution is not uniform, but in groups, it is prob- 
able that the illumination: will be intermediate between that 
indicated by the inverse square law and that which would be 
due to a luminous surface, the former law being more or less 
applicable to each group of lamps, but the total effect being 
due to the summation of the effect from all the groups. 

The use of reflectors to change the character of distribution 
of light from a lamp naturally brings up the question of the ap- 
plicability of the inverse square law. The point turns upon the 
character of the reflector. In general, a reflector gives rise to 
one or more images of the source of light, so that the illumina- 
tion received at any point practically comes from at least two 
sources—the true source and the image. The law of inverse 
squares will apply to the light delivered from each of these, but 
If, on the 
other hand, the measurements be made at a distance such that 


the result is, of course, the summation of the two. 


the distance between the true source and its image produced 
by the reflector may be neglected, the law of inverse squares 
may be applied just as though the light came from a single 
source having an intensity equal to that of the true source 
plus that of the image. This. reasoning holds for those 
reflectors which produce a number of images. The measure- 
ments must, of course, be made at a distance sufficiently great 
to allow of this assumption, and this limiting distance will 
vary according to the character of the reflector. The extreme 
case, as was pointed out at the meeting, is that of the search- 
light, where the source of light is comparatively small in area 
Nevertheless, the beam of light 


thrown in this way will diverge, so that the law of inverse 


and the reflector is parabolic. 


squares holds, provided, of course, the point at which measure- 
ments be taken be sufficiently far away to warrant the assump- 
tion that the image produced by the reflector coincides with the 
true source of light; or, if the source itself be screened, light 
being thrown simply from the reflector, then the law will apply, 
but will refer to the position of the image, and not to that of the 
source. It must be remembered in this connection that with 
such reflectors nearly all of the light emitted by the source is 
caught and sent out through a comparatively small angle, and 
measurements made under such conditions are not comparable 
with those made when the source is free to throw out light in 
all directions. A definition of the power of a light when secured 
by such means should always be accompanied with a definite 
statement of the conditions and the distance for which the figure 
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holds. Such ratings are not in true candle-power, but merely in 
apparent candle-power. 

Another point in this question should be borne in mind. 
Although the inverse square law may be found sufficiently 
accurate for problems in illumination, it does not hold that 
it may be applied when making a comparison of different re- 
flectors. | When such measurements are made, the conditions 
must be described accurately, for it is very possible that one 
reflector will show a better effect at a distance of three feet, 
and another at a distance of nine feet. Fortunately, in illumi- 
nation problems great accuracy is not necessary, even if it were 
obtainable, because of the adaptability of the eye to the great 
variety of influencing conditions, the effect of which can not 


be predetermined. 


ELECTRICAL STUDENTS IN A MUNICIPAL 
POWER-HOUSE. 


In the address delivered by F. W. Taylor, president of the 
American Society of Mechanical Engineers, on the occasion of 
the dedication of the new engineering building of the Univer- 
sity of Pennsylvania, the speaker urged the desirability of giving 
engineering students at least a few months’ experience in actual 
It is thought that 
six months’ practice would work most beneficially in steadying 


work during the early part of their course. 
the man in his subsequent studies. Such a programme would 
be rather difficult to carry out, and, in some cases at least, 
would result in his abandoning the technical course. There is 
no doubt, however, that if it could be carried through as pro- 
posed, without too much interference with the work of the school, 
the plan would be beneficial. 

With this recent suggestion in mind, a plan just put into 
operation in England is interesting. The city of Manchester is 
the site of one of the leading English technical schools, and it has 
also an important municipal electric light and power station. 
The city authorities of Manchester have just decided to admit 
a certain number of students from the school of technology to 
the power station after completing their course. They are to be 
given three years’ training in the actual operation of a plant, 
and during this time are to be paid not much, it is true, but 
something, and the rate is to increase with the length of serv- 
ice. It is thought that this suggestion will help to solve the 
problem of combining work and study; and, moreover, it may 
get around the difficulty frequently met by English students of 
getting such experience without being called upon to pay a con- 
siderable fee. 

The practical experience in this case is given after complet- 
ing the college work. The arrangement reminds one forcibly 
of the custom of requiring medical students to gain what experi- 
ence they may from the hospital attached to the college. Man- 
chester has not only a school for engineers, but a fine central 
station where the finishing touches may be given to the young 
engineer. 

It should be noted, however, that while the result will cer- 
tainly be good, the end sought by Mr. Taylor is lacking, for 
since the work comes after the school there will not be that 
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steadying effect upon the latter which is needed, unless posi- 
tions in the central station be looked upon somewhat as scholar- 
ships to be secured only by those who most deserve them. 


AN UPLIFTING OF COMMERCIALISM. 

The direct economic benefits resulting from electrical ap- 
plications are so extensive in their scope and so impressive in 
their realism as to command attention as a development of 
civilization. The indirect benefits are slower in revealing their 
origin, but from time to time unexpected conditions make con- 
tributions to this end. 

These applications from the first have been for the most part 
in the nature of public utilities and to that extent require those 
contributions both of capital and effort to serve for an indefinite 
time in the future, and this permanence necessitated the cor- 
poration rather than the partnership, for it looks to a permanency 
not broken by the administration of estates, for the corporation 
does not share in the mutations of life of the stockholders any 
more than it does in their life to come. 

While these corporations were of the usual form in their legal 
status, their administration must be after the new order of 


| things involved in the unprecedented work which they aimed to 


accomplish. New apparatus, new supplies and new purposes 
meant new thoughts by new men, which reached out to all func- 
tions of the undertaking. The method of accounting and the 
exploitation of the business shared in the originality which 
marked that of the generating plant. 

There may have been no one of marked genius like Alexander 
Hamilton who laid out the method of bookkeeping of the Federal 
government, which has proved equal to the demands of the 
present day, and in turn has served as a copy for the accounts 
of the other republics of the world; nor was there one like 
Francis C. Lowell, who made the first complete cotton mill in 
this country at Waltham, Mass., just after the war of 1812, 
where, in addition to inventing the power loom, and other textile 
machinery, he devised the organization for administering the 
operation of the modern cotton mill and for selling the product 
as it prevails to-day. 

The corresponding lines of electrical enterprises have been 
established on even a broader basis and one which may con- 
fidently be expected to be quite as permanent, in that the 
methods are a composite of cooperative effort by many different 
people. 

In the function of presenting the facts pertaining to the 
advantage of prospective customers, the electrical interests have 
enlisted the service of brilliant writers of technical skill, whose 
other productions have a standing in fields of literary effort, 


the illustrations portray the subject with artistic merit, and let- 
ter-press is issued in comparably attractive form. In a per- 
sonal way, those employed in canvassing are selected for their 
intelligence as well as their tact. 

In short, the successful promotion of the sale of the product 
of an electric enterprise is accomplished by the close relations 
established between the company and the intelligent public who 
furnish the patronage. and intelligent people can be influenced 
only by intelligent methods. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW. 


X 


THE APPROXIMATE ANALYSIS OF THE 
WASTE GASES. 


Having obtained a satisfactory sample 
of the waste gases by one of the methods 
described in the previous article, the sam- 
ple is brought to the laboratory for further 
examination. As a general rule it is ad- 
visable to test the gas sample as soon as 
possible after its withdrawal from the flues 
or from the collecting vessel, since there 
is always some danger of air leakage at 
the glass cocks or clips of the retaining 
vessel. It is also best to make the chemi- 
cal tests in the laboratory, away from the 
dust and heat of the boiler house, since 
no gas-testing apparatus will give ac- 
curate results when covered with dirt 
and subjected to rapid changes of tem- 
perature. Each of the sampling methods 
described in Article IX permits the final 
sample to be transferred to the laboratory 
for the chemical examination; the Stead 
gas-sampling vessel shown in Fig. 34 be- 
ing used to withdraw a sample from the 
larger vessel shown in Fig. 35, by plac- 
ing it upon the bracket H, and by con- 
necting it to the tube K, while the clip 
at G is closed and the bottle B is raised 
to relieve the suction in A. 

It is important to note that neither the 
soot nor the moisture in the waste gases 
is estimated by the ordinary methods of 
analysis; and that special apparatus is 
required when the amounts of these are 
to be separately determined. 

The soot and moisture collect to a large 
extent upon the inner walls of the glass 
tubes and vessels through which the gases 
are drawn from the flues—and the water 
used in the measuring burette during the 
test of the sample of course condenses the 
remaining moisture. 

To prevent any soot from getting into 
the gas-testing apparatus, it is usual to 
place a plug of glass wool in one of the 
connecting tubes, and to renew this as 
often as required. 

Two methods of testing the samples of 
waste gases will now be described in de- 
tail: 

1—Tests with the Honigman Gas 
Burette—(See Fig. 33, Article IX)— 
The burette A is first immersed for two 
minutes in the trough F. which is four- 
fifths filled with water in order to bring 
the gas contents of the burette to a stand- 
ard temperature. The spring clip on the 
zero end of the burette is then removed, 
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and the burette is held upright in a verti- 
cal position with its lower end immersed 
in the water contained in the glass jar E. 
The zero mark of the burette is placed 
level with the brim of E and the upper 
clip is opened to allow the excess of gas 
to escape into the air, water being poured 
into E from the trough, until the gas con- 
tents of A measure exactly 100 cubic cen- 
timetres. 

The burette is then removed from the 
jar E and is placed in a slanting position 
in the trough, with its upper end resting 
on one of the ends of the same. A one- 
gramme piece of solid caustic potash is 
taken in the forceps provided for the pur- 
pose, and is inserted in the rubber tube 
at the lower end of the burette. It is 
then pushed up into the same by the short 
length of glass rod, this being left in the 
rubber tube as a stopper. 

The burette is now removed from the 
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trough and is gently shaken, the purpose 
being to dissolve the small lump of caus- 
tic potash in the water contained in the 
burette, and to bring the resultant solu- 
tion into use as an absorbing liquid. _ 

Two minutes’ agitation is usually suff- 
cient for this purpose and the burette is 
then again immersed in the water con- 
tained in the zinc trough, in order to bring 
back the contents to the original tempera- 
ture. The final operation is to withdraw 
the glass rod from the rubber tube on the 
lower end of the burette, to hold the latter 
in a vertical position in the glass jar, 
and to read off the volume of gas after 
leveling the liquid within and outside the 
hburette. The loss in volume equals the 
percentage by volume of CO, contained in 
the gas sample. 

This apparatus vields accurate results, 
and tests with it can be completed within 
five minutes; but some little practice is 
necessary to obtain this accuracy and 
speed. The precautions necessary in its 
use are as follows: 

(1) The rubber tubing at the upper 
end of the burette must not be immersed 


Vol. 49—No. 20 


in the water, since if any liquid collects 
inside it, the expulsion of the excess gas 
above 100 cubic centimetres is rendered 
exceedingly difficult. 

(2) No air must be allowed to enter 
the burette at the lower end when remov- 
ing the spring clip. To expel the air in 
the rubber tube, it is advisable to com- 
press the rubber tube along towards the 
open end before the clip 18 opened, keeping 
the end of the rubber tube meanwhile, un- 
der water. 

(3) Both before and after the absorp- 
tion of CO,, the gases must be reduced to 
the standard temperature—that of the 
water in the trough. 

(4) No air must be allowed to enter 
the tube and burette when it is being 
placed in the jar for leveling purposes, or 
when inserting the caustic potash in the 
solid form. This last operation must be 
carried out under water; and speed is 
necessary, as this chemical dissolves very 
rapidly in water. 

(5) After each test the burette, jar 
and trough must be thoroughly washed 
out with clean water, in order to remove 
all the caustic potash solution. The 
burette itself should be filled and emptied 
three times, the simplest method of filling 
being to immerse it in a:slanting position 
in the zinc trough after the latter has been 
emptied and refilled with clean water. The 
burette must be well drained before using 
for another test of the flue gases. 

By using the tabloids of pyrogallic acid 
which are now prepared and sold for 
photographic purposes, the use of the 
Honigman burette can be extended to tests 
for oxygen. These tests are made by push- 
ing the tabloid of pyrogallic acid and one 
additional piece of caustic potash into the 
burette from below, after absorption of 
the carbonic acid gas. The remainder of 
the test is then carried out as before. 

2—Tests with the Improved Form of 
Orsat Apparatus—When the percentages 
of oxygen and of carbonic oxide are re- 
quired in addition to that of carbonic acid 
gas, the Orsat apparatus shown in Figs. 
36 and 37 is the most convenient for gen- 
eral use. The writer does not recommend 
that this apparatus should be carried to 
the boilers and the sample of gas drawn 
directly into it from the flues, by use of 
the finger pump G. For snap samples 
and tests of this kind, the Honigman 
hurette is the most useful apparatus. The 
Orsat apparatus yields the most trust- 
worthy results when kept in the laboratory 
at one temperature, with all its parts 
scrupulously clean. The sample of gas 
collected in the gas sample tube D (Fig. 
33), or in the Stead gas sampler (Fig. 


November 17, 1906 


34), is transferred to the measuring 
burette of the Orsat apparatus by mer- 
cury displacement. For this purpose the 
upper end of the tube or vessel containing 
the sample of gas is connected by thick 
rubber tubing to the U-tube marked L in 
Fig. 36. By raising the mercury reser- 
voir and opening the cocks, the gas is 
caused to flow out of the sampling vessel 
along the glass T-piece, B, K in Fig. 35. 
The U-tube L contains wool-glass, and 
this serves to remove the last traces of 
. soot from the waste gases. When all air 
has been expelled from the tube B, K the 
free end at K is closed, the cock on the 
measuring burette A is opened, and by 
lowering the reservoir bottle F 100 cubic 
centimetres of the gases is drawn into A. 
The cock at L is now closed, and the final 
adjustment is made by raising the bottle 
F cautiously and allowing the excess of 
gas to escape by K. It is advisable to 
allow the gas sample to remain under 
pressure in the gas burette A for two 
minutes before commencing the test. This 
gives time for the last traces of moisture 
and sulphuric acid gas to be removed from 
the sample, and prevents error from these 
causes in the CO, test. Any leakage at 
the taps or joints can also be discovered 
by this means before the test is made. 

The Orsat apparatus comprises a meas- 
uring burette A, holding 100 cubic centi- 
metres, and graduated in tenths of a cubic 
centimetre for the first twenty-five cubic 
centimetres of its contents ; a glass 'T-piece 
B, with three glass stop-cocks ; two absorp- 
tion pipettes C, D, filled with caustic 
potash and pyrogallic acid solution, re- 
spectively; and a modified form of Win- 
kler’s combustion pipette E, for determin- 
ing the carbonic oxide, methane, and other 
combustible gases. The water aspirator- 
bottle F, and the rubber finger-pump G, 
are the remaining accessories of the ap- 
paratus. 

The measuring burette A is enclosed in 
a water-jacket to preserve the gas from 
temperature charges during the test; and 
the absorption pipettes C and D should 
have caoutchouc balloons fixed on their 
free limbs, to preserve the contents from 
contact with the outside air. The pipettes 
C and D are filled with narrow glass 
tubes, in order to provide a large surface 
moistened with the absorbing reagent 
when the gas is passed into them, and the 
caustic potash or pyrogallic acid solution 
is displaced. The method of using this 
apparatus is simple in principle, but de- 
tails of manipulation, which can only be 
understood by actual practice with it, re- 
quire to be attended to in order to ob- 
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tain accurate results. After 100 cubic 
centimetres of the gas has been carefully 
measured in A, and time has been given 
for this to assume the temperature of the 
surrounding water, note being taken of 
any alteration in volume during this 
interval, connection is made between A 
and C, and the gas is made to travel back- 
wards and forwards three times, by alter- 
nately raising and lowering the reservoir 
bottle F. The liquid in C is finally drawn 
up to the mark, the cock is closed, and 
the reduction in volume of the 100 cubic 
centimetres represents the per cent of car- 
bon dioxide gas in the gas sample. With 
fresh caustic potash solution the absorp- 
tion in C is rapid; with a solution con- 
taining thirty or more per cent of car- 
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bonate, the absorption-of CO, is slow. It 
is necessary, therefore, to repeat the ab- 
sorption procedure, and to make two meas- 
urements of the residual gas, in order to 
be certain that all the CO, is removed. 
The caustic potash solution must also be 
renewed when its absorption power for 
CO, has become too slow for quick work. 

For the determination of the oxygen 
the same process is repcated in the ab- 
sorption pipette D, which contains an al- 
kaline solution of pvrogallie acid. Here 
again at least two absorptions and meas- 
urements of the residual gas must be 
made, in order to be certain that all the 
oxygen has heen removed by the pyrogallic 
acid solution. 

The volume of the residual gas should 
now be about eighty-one cubic centi- 
metres. If more than this, there is rea- 
son to suspect the presence of carbonic 
oxide gas, or of unconsumed hydrogen and 
hydrocarbon gases of the methane or ethy- 
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lene type. The amount of these gases is 
determined by burning in the combustion 
pipette E with an excess of oxygen. For 
this purpose fifty cubic centimetres only 
of the residual gas is used, and are mixed 
with fifty cubie centimetres of the out- 
side air drawn in by K, care being taken 
that these gas measurements are correct. 
This air provides the oxygen required for 
the further combustion of the carbonic 
oxide, hydrogen and hydrocarbons. The 
total volume of gas is carefully measured, 
and the gas is drawn over into the com- 
bustion pipette E, the platinum coil mean- 
while being kept at a bright red heat by 
means of an electric current of two am- 


. peres at ten volts, from any convenient 


source of electric energy. As the com- 
bustible gases pass over this coil they are 
burnt to CO, and H,O respectively. The 
gas is now drawn back into the measur- 
ing burette; and the diminution in volume 
is recorded. If no diminution occurs it 
signifies that no carbonic oxide, hydrogen 
or hydrocarbons have been present. Should 


. any diminution have occurred it is neces- 


sary to distinguish between that due to 
carbonic oxide and that due to hydrogen 
or hydrocarbons. For this purpose the 
residual gas is first passed over into the 
absorption pipette C. and the carbon 
dioxide gas produced by the combustion 
of the carbon monoxide is determined as 
before by the loss of volume. As one unit 
volume of carbon monoxide produces the 
same volume of carbon dioxide, the de- 
crease in volume due to CO, absorption in 
C, multiplied by two, represents directly 
the percentage of carbonic oxide in the 
original gas sample. The percentage of 
hydrogen is now found by calculation ac- 
cording to the following method : 


Contraction on combustion = 2.8 cubic centi- 
metres. 

Carbon monoxide found by CO, absorption = 
1.6 cubic centimetres. 

1.6. . i 

a 0.8 cubic centimetres, or oxygen cor- 


responding to 1.6 cubic centimetres carbon 
monoxide. 

2.3 — 0.8 = 1.5 cubic centimetres, or con- 
traction corresponding to the unknown per- 
centage of hydrogen and hydrocarbons. 


But this contraction was due to the 
union of two volumes of hydrogen and one 
volume of oxygen, or three volumes of 
gas, and therefore the percentage of hy- 
drogen in the original gas sample must 
have been: 1.5 X % x 1 =1 per cent. 

This method of determining the amount 
of the combustible gases was first used by 
Coquillon, but his original apparatus has 
been modified as shown above by Winkler 
and by Sodeau; and full details of the 
procedure to be followed will be found 
in the original article by the last-named 
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chemist, published in the paper named 
below. This method of testing for car- 
bonic oxide and other combustible gases is 
much to be preferred to the more familiar 
method of using an acid or ammoniacal 
solution of cuprous chloride for their ab- 
sorption in the ordinary form of pipette, 
since such a solution does not yield ac- 
curate results unless freshly made for 
each test. This precaution is troublesome 
and is seldom taken by users of the ordi- 
nary Orsat apparatus; hence the carbonic 
oxide tests recorded for flue gases are sel- 
dom correct. 

The Orsat apparatus, as modified by 
Sodeau, is the most convenient and prac- 
tical form of gas-testing apparatus for 
works use; and when in charge of a man 
having experience in its use, the results 


obtained are sufficiently accurate for all | 


technical purposes. 
Only two solutions are required for this 
modified Orsat apparatus, namely, caustic 
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potash of 1.20 Sp. G., and an alkaline 
solution of pyrogallic acid. 

The former solution is best made as re- 
quired by dissolving twenty-three grammes 
or one and one-half sticks of the usual 
make of pure caustic potash in 140 cubic 
centimetres of distilled water. This solu- 
tion should be transferred to the absorp- 
tion pipette, which holds about 150 cubie 
centimetres, without delay or exposure to 
the air. It is not advisable to make large 
quantities of caustic potash solution at 
one time. If stored in corked bottles it 
rots the corks and absorbs CO, from the 
atmosphere; while if kept in stoppered 
bottles it causes the stoppers to-bind them- 
selves fast in the necks. 

The pyrogallic acid solution is made 
by dissolving twenty grammes of pyro- 
gallic acid in a caustic potash solution of 
1.20 Sp. G. The caustic potash solution 
(150 cubic centimetres) is first prepared 

3 Chemical News, February 5, 1904. 
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as above, and, when cold, is poured upon 
the weighed amount of pyrogallic acid 
contained in a small flask. This must be 
kept corked while solution occurs, and 
the solution must then be quickly trans- 
ferred to the second absorption pipette. 

The solution of pyrogallic acid in caus- 
tic potash is of a dark brown tint, and 
deepens rapidly in color as it becomes 
further oxidized. It absorbs oxygen rap- 
idly when warm, but only slowly in the 
cold, and the Orsat apparatus should 
therefore be kept in a room rather above 
the normal temperature. 

The Orsat apparatus will yield correct 
results only when kept clean and in 
good order, with all the  stop-cocks 
and joints well attended to. At 
monthly intervals the glass stop-cocks 
ought to be removed from their sockets 
and thoroughly cleaned with soft paper. 
A thin coating of refined lard or other 
suitable lubricant, may be employed to 
make them turn easily after cleaning. Any 
mishap with the 1.20 Sp. G. caustic potash 
solution in C, whereby it is drawn up 
past the stop-cock, must be followed by 
the removal and washing of this. Inat- 
tention to this precaution may result in 
much delay and expense, owing to the 
stop-cock sticking fast in its seat, as a 
result of the wetting with caustic potash 
solution. 

3—Tests for Moisture and Soot—Ow- 
ing to the high specific heat of aqueous 
vapor (see Article IX) the percentage of 
moisture present in the waste gases from 
boilers is of more importance than is gen- 
erally recognized, and it is unfortunate 
that so little accurate information is avail- 
able relating to this constituent. This 
absence of accurate data is partly account- 
ed for by the difficulty of obtaining cor- 
rect results in the tests made for moisture. 
Condensation of the moisture occurs upon 
the inner walls of the sampling tubes bc- 
fore the weighed absorption apparatus is 
reached, and the soot and dust present in 
the chimney gases also add to the difficulty 
of the determination. 

The following method is as satisfactory 
as any that can be desired, the soot and 
dust being determined at the same time 
hy actual weighing in the filter tube, 
shown in Fig. 38. The glass tube shown 
is of hard potash glass nine inches in 
length, and about one-fourth inch in in- 
ternal diameter. The lower end is round- 
ed off and is provided with an opening 
one-eighth inch in diameter. The upper 
end is provided with a tubulus and ring, 
by the aid of which it is firmly aitached 
to a threaded three-fourths-inch wrought- 
iron pipe by means of a cap, which holds 
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the glass ring firmly against the end of 
the iron pipe. Asbestos packing may be 
used to render this joint gas tight. The 
glass tube is filled through the lower open- 
ing with long and silky asbestos fibre, ex- 
cluding all fine dust, and after heating 
carefully over a Bunsen burner flame, 
the tube and its contents are allowed to 
cool, and are weighed as accurately as 
possible on a balance or scales reading to 
one-hundredth of a gramme. 

The filter tube is now attached by the 
screwed cap to the wrought-iron carrier, 
and this is fixed in the sampling hole of 
the flue in such a position that the lower 
opening of the filter tube is at about the 
centre of the flue and of the passing gases. 
From the increase in the weight of this 
tube the amount of soot and dust can be 
calculated. Care must, of course, be tak- 
en to clean the exterior of the tube thor- 
oughly before the second weighing. 

The projecting end of the iron carrier 
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tube is attached by thick rubber tubing to 
the moisture absorption apparatus shown 
in Fig. 39. The wash bottle contains 150 
cubic centimetres of cold water and serves 
to condense the main portion of the mois- 
ture, while the two calcium chloride tubes 
retain the remaining portions of moisture 
present in the waste gases. The complete 
apparatus is weighed before and after 
making the test, with as much accuracy 
as the scales allow, and from the gain in 
weight the moisture present per cubic foot 
of waste gas is caleulated. If any con- 
densation of moisture occurs between the 
soot filter and the water absorption ap- 
paratus, both tests will be spoiled. For 
this reason it is necessary to have the 
wrought-iron pipe carrying the filter en- 
tirely sunk in the flue, and to use only a 
very short length of rubber tube for con- 
necting it to the second apparatus. 

The aspiration of gas through the smoke 
filter and water-absorption apparatus is 
best effected by a water aspirator of sim- 
ple design (shown in Fig. 40), the volume 
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of gas which has passed being calculated 
from the volume or weight of water which 
is collected in the lower vessel. 

The degree of accuracy which can be 
obtained with the apparatus described 
above depends largely upon the carefulness 
with which the measuring and weighing 
operations are carried out; and a special 
balance will be required if many tests of 
this kind are to be made. A large water 
aspirator and a fairly rapid current of 
gas through the apparatus are the other 
conditions of success. 

The solid matter retained in the filter 
tube will consist partly of unconsumed 
carbon and partly of fine particles of ash 
and other inorganic matter. 
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If it be desired to determine the pro- 
portion of each of these, it will be neces- 
sary to place the tube in a special form 
of combustion furnace, and to burn the 
carbon of the soot to CO., by heating in 
an atmosphere of oxygen. This CO, is 
then absorbed by caustic potash and by 
caustic lime, and from the increase in 
weight of the absorption apparatus, the 
percentage of carbon in the soot is cal- 


culated. Details of the method will he 
found in any text-book dealing with the 
analysis of organic substances; but it is 
one which is obviously beyond the scope 
of the present work, and requires a trained 
chemist for its successful operation. 
eats 
Electrical Trades Association 
of Chicago. 

The annual meeting and dinner of the 
Electrical Trades Association of Chicago 
was held at the Grand Pacific Hotel, Chi- 
cago, TIl., at seven o’clock, Friday even- 
ing, November 16. 
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Kelvin on Wireless 
Telegraphy. 

The following letter from Lord Kelvin 
appeared in the London Times of October 
16: 

SIR: The letters of Professor Silvanus 
Thompson and Sir William Preece in the 
Times of yesterday will, I am sure, inter- 
est many of your readers who are unable 
to follow the very important questions of 
international policy at present under con- 
sideration by the Berlin Congress on 
Wireless Telegraphy. The statement of 
historical facts and of scientific truths 
which they contain go far towards a com- 
plete history of the origin of one of the 
greatest wonders and triumphs of science 
in the nineteenth century—wireless teleg- 
raphy—due to the scientific discoveries of 
many workers and practically realized by 
Mr. Marconi in 1896. Sir Oliver Lodge’s 
Royal Institution lecture on Friday, 
March 8, 1889, on “The Discharge of a 
Leyden Jar,” was full of the origins of 
wireless telegraphy. It included a start- 
ling case of “telefunken,” discovered by 
some of the audience, between gilt patches 
on the wall of the lecture-room. The lec- 
turer gave a quotation from “Scientific 
Writings of Joseph Henry” (Vol. I., page 
203), of which the following is a part 
describing electrical experiments made by 
him about 1830, when he was Professor 
of Mathematics and Natural Philosophy 
in Albany: “A remarkable result was 
obtained in regard to the distance at 
which inductive effects are produced by a 
very small quantity of electricity. A sin- 
gle spark from the prime conductor of the 
machine of about an inch long, thrown on 
the end of a circuit of wire in an upper 
room, produced an induction sufficiently 
powerful to magnetize needles in a parallel 
circuit of wire placed in the cellar be- 
neath at a perpendicular distance of thirty 
feet, with two floors and ceilings, each 
fourteen inches thick. intervening.” 

This is the nearest approach to wireless 
telegraphy given to the world before prac- 
tical proof of electrical waves through 
ether and of their wonderful energy-car- 
rving quality was given in Hertz’s magnifi- 
cent experiments inspired by Helmholtz. 
Lodge himself made in 1894, as described 
in Professor Thompson’s letter in the 
Times of vesterday, very important steps 
towards the wireless telegraphy publicly 
realized by Marconi two vears later. 
Lodge had got signals successfully through 
a distance of 150 yards; Marconi, in 1896, 
had signals through three-quarters of a 
mile; and very soon after, with aid given 
by our post-office, this was extended to 
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nine miles across the Bristol Channel. As 
early as the beginning of June, 1893, I 
was taken by Lord Tennyson to Marconi’s 
telegraph station at Alum Bay, in the 
Isle of Wight, then in successful wireless 
communication with Bournemouth ; and I 
had the great pleasure of sending mes- 
sages through fifteen miles of ether, and 
on by our postal land telegraphs to Sir 
George Stokes at Cambridge and other 
friends in England and Scotland. I be- 
lieve that up to that time, or at all events 
up to the time of Marconi’s success across 
the Bristol Channel, there had been no 
other practical advance upon Lodge’s 
wireless telegraphy through 150 yards in 
1894. 

Sir William Preece tells us that the 
post-oflice had been actively engaged in 
developing wireless telegraphy since 1884, 
and that in 1895 communication between 
Oban and Mull was successfully made by 
wireless telegraphy. That was a most in- 
teresting and successful experiment car- 
ried out by Sir William Preece himself. 
It was by induction between parallel lines 
of telegraph wire on the two coasts and 
was practically valuable because by it the 
communication was kept up until the rup- 
tured cable between the island and main- 
land could be repaired. That was the 
best that could be done in 1895. It well 
illustrates the greatness of the boon 
brought by Marconi a year later and thor- 
oughly appreciated by the engincers of our 
postal service as was shown by the assist- 
anec wisely given by the post-office in the 
early development of Marconi’s system. 
sane 

A Dynamometer for Small 

Motors. 

A report was submitted recently by 
Georg Nicolaus to the telegraph section 
of the Elektrotechnischen Verein, dealing 
with the testing of small motors such as 
are used in telegraph and other similar 
work. The dynamometer is of the air- 
vane type, and consists simply of a split 
sleeve which may be slipped over the end 
of the motor shaft and clamped in place. 
The outer end of this sleeve carries a rod 
at right angles to the motor axis, which 
forms arms upon which are placed two 
circular discs fitted with clamps for hold- 


ing them in any position on the two arms. 
Definite positions are marked on the arms, 
and by means of curves the power de- 
veloped by the motor with the vanes in 
any position and at any given speed can 
be read off directly. The dvnamometer is 
calibrated by means of a cradle dvnamom- 
eter, upon which the test motor is 
placed. The apparatus is simple and 
gives a steady load, besides being cleanly 
and easy to control, 
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The New Generating Station at Birmingham, England. 


BRIEF reference has already ap- 

peared in the ELECTRICAL Re- 

VIEW concerning the new generat- 
ing station that has been completed at 
Birmingham, England, ‘in extension of 
the already existing very limited facilities 
for electric light and power supply. R. 
A. Chattock, M.I.E.E., the corporation 
electrical engineer and manager, was en- 
tirely responsible for the design of the 
station, and it is to him that we are in- 
debted for assistance in preparing this 
description as well as for the accompany- 
ing drawings and illustrations. 

There are three bays in the building: 
engine house, 275 feet long by 100 feet 
wide in one span; boiler house, 275 feet 
long by 89 fect wide; economizer house, 
275 feet long by 47 feet wide. There are 
also workshops, battery room, mess room 
and centrifugal pump-house. 

The purposes for which the Summer 
Lane station has been designed are: 

(1) 220 and 440-volt direct-current 
supply for lighting and private power pur- 
poses near the station. 

(2) 440-volt  direct-current supply 
through a system of trunk mains to the 
distributing switchboards at the old gen- 
erating stations at Dale End and Water 
street; this is to meet increase in private 
supply. 

(3) 550-volt direct-current supply to 
overhead trolley lines within a radius of 
about two miles from the generating sta- 
tion. 

(4) 5,000-volt, extra high-tension, 
three-phase, alternating-current supply 
to substations in outlying districts of the 
city. 

The first equipment of the new station 
consists of 7,000-kilowatt, direct-current 
and = 4,500-kilowatt, alternating-current 
sets. Later the former will be increased to 
13,000 kilowatts and the latter to 13,500 
kilowatts. 

There are now erected, or constructing, 
four Belliss self-lubricating type steam 
engines of 3,000 indicated horse-power, 
operating 1,500-1,875 kilowatt Dick-Kerr 
direct-current generators. The cylinders 
are twenty-five inches, thirty-six and onc- 
half inches, and fifty-five inches by thirtv- 
three-inch stroke; and steam is supplied 
at 180 pounds pressure, superheated 100 
to 150 degrees Fahrenheit. The generator 
fields have sixteen poles, compound 
wound; the armatures are of very massive 
construction, and are fitted with a verv 
large commutator. The spider of the 
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armature is extended and bolted direct 
to the fly-wheel of the engine. It is in- 
tended to use these machines as ordinary 
shunt machines for the lighting supply, 
and as compound machines for the trac- 
tion supply, the necessary alterations in 
the connections being effected on the di- 
rect-current switchboard. 

There are also two Belliss engines of 
the same dimensions, operating alternat- 
ing-current generators of the same capac- 
ity, built by the British Westinghouse 
Company. Three other Belliss engines of 
1,000 indicated horse-power operate 500- 
625 Westinghouse alternators. 


‘anal, there being a large independent 
pumping installation for this purpose. 

The main generator sets are disposed 
in rows along either side of the engine 
room, with the gencrators placed toward 
the centre. There is an interconnecting 
side gallery carried alongside the engine 
house walls giving ready access from the 
switchboard gallery to cach engine plat- 
form. 

For exciting purposes there are two 
180-indicated-horse-power Belliss-General 
Electric steam-driven dynamos, the en- 
gine-speed being 450 revolutions per 
minute. 
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The engines for the direct and alternat- 
Ing-current sets are strictly in duplicate, 
the only variation being a slightly higher 
rate of revolution in the alternating-cur- 
rent sets to correspond to twenty-five 
alternations per second, The direct-cur- 
rent. run at 160 revolutions per 
minute, and the alternating-current sets 
at 166% revolutions per minute. 

The engines have been arranged to run 
under condensing conditions, but provision 


sets 


has been made for exhausting to the at- 
mosphere on emergency through automatic 
Each 
main engine has its own surface eondens- 
ing plant arranged alongside it. The cool- 
ing water is obtained from an adjacent 


exhaust valves on a new principle. 


The three 500-kilowatt engines which 
diive the alternating-current machines 
run at a speed of 250 revolutions per 
minute, and thev all exhaust into a com- 
mon surface condenser, a duplicate of the 
plants supplied for the larger engines. 

There are two 500-kilowatt steam turbo- 
generators (C. A. Parsons and Company) 
whose turbines, together with the two ex- 
citer engines, are coupled diret to a 
surface condenser and set of motor-driven 
air-pumps. The generators are shunt- 
wound direct-current machines giving a 
pressure of 460 to 520 volts. The 1.500- 
kilowatt Westinghouse machines are of 
the standard engine-type, alternating-cur- 
rent, revolving field, horizontally divided 
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generators, three-phase, twenty-five 
periods, 5,000 volts, and the three 500- 
kilowatt sets are similar in type. There 
are two 100-kilowatt exciters, and also 
two motor-driven balancers (Pheenix, 
100 kilowatts each), the latter being in- 
stalled to deal with the out-of-balance 
current on the local lighting network. 
Two twenty-five-kilowatt Phænix motor- 
driven three-wire boosters give the neces- 
sary increase in pressure on the trunk 
main supply to the two original generat- 
ing stations already mentioned. A 200- 
kilowatt Phoenix motor-generator gives a 
direct-current supply to the tramway sys- 
tem off the direct-current lighting bus-bars 
during light load at night-time after the 
main traffic has ceased. It is intended to 
install a 200-kilowatt rotary converter and 
bank of transformers to enable the high- 
tension alternating-current supply to be 
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wound, and they are operated by liquid 
type controllers. | 

The direct-current switchgear at the 
Summer Lane station is of particular in- 
terest. The problem of handling the di- 
rect current is unusual, because of the 
future*proposed magnitude of the station, 
which will render any fault comparative- 
ly disastrous locally, and serious in its 
widespread effect in case it causes a tem- 
porary cessation of the supply. The prob- 
lem is also greatly complieated by the de- 
livery of both a local supply to the net- 
work in the neighborhood of the station, 
and at the same time a bulk supply, via 
groups of heavy trunk feeders, to old cen- 
tres of distribution in the existing power- 
houses. It is not essential to here enu- 
merate all the various units and loads 
which have to be dealt with by this switch- 
gear, but they would convince any central 
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coupled to the low-tension, direct-current 
supply, in order to avoid running steam 
plant on both classes of supply at times 
of light load. A large storage battery is 
also to be installed, together with a re- 
versible booster for equalizing the load 
upon the direet-current generators used 
for supplying the electric tramways. 
There is a large overhead four-motor 
electric traveling crane in the engine 
room; it will lift forty tons on one lift 
and ten tons on a second lift. The span 
between the crane rails is ninety-seven feet 
six inches. The crab which runs on the 
two main girders is equipped with two 
distinct lifts operated by separate motors. 


The motors are Westinghouse, series 


station man of the difficulty experienced 
in designing a suitable gear for their re- 
hable and flexible operation, without such 
complications that would cause troubles 
to be aggravated by errors in time of 
emergency. The problem which Mr. 
Chattock and his staff had to meet in this 
connection was further complicated by 
the nature of the site of the power-house, 
which necessitates locating the switch- 
gear across one end of the building in 
order to bring out the large number of 
feeders properly to the distributing con- 
duits, the space available in plan being 
so limited compared with the amount of 
gear required, that the switchboards must 
be double-decked, and in part mounted 
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in two rows facing each other. In spite 
of this, such care was taken in the rela- 
tive locations of the different gear that 
the heavy cable runs are remarkably clear 
of entanglements with each other, or with 
bus-bars, heavy connection strips, rheo- 
stats, gallery steel work or window in- 
terferences, everything considered. 

The direct-current switchgear in detail 
is as follows: 

Each of the main 1,500-kilowatt gen- 
erators is connected to its panel in the 
switchboard gallery by nine 91-7/17 
cables, three positives, three equalizers or 
lighting negatives, and three traction 
negatives. All switches are mounted on 
the generator panel, which is seven feet 
six inches in height, and built up of 
three sections of two and one-half-inch 
black enameled slate. Each of these 
panels has the somewhat unusual width 
of four feet six inches. These heavy 
panels are mounted on five-inch bv three- 
inch rolled steel H-stanchions, with hori- 
zontal T-iron laterals bolted to and sup- 
porting the several sections of the panels. 
All of the heavv leads from each of the 
large generators, are carried about the 
panel in the form of three five-inch by 
three-eighths-inch* rolled copper bars in 
parallel, giving a cross section of over 
five square inches, and a current density 
of only 700 amperes per square inch at 
an overload of 4,000 amperes per machine. 
These three bars are separated by three- 
fourths-inch air spaces to add to the ven- 
tilation and to give room for three-fourths- 
inch contact nuts on all switch and cir- 
cuit breaker studs and other connections. 
These studs are all two and one-half 
inches in diameter, with four nuts per 
stud, five inches across corners, giving 
a very low contact density. 

All switches and circuit breaking de- 
vices for these heavy currents, as well as 
for all currents on this board from 2,000 
to 10,000 amperes, are of the contracting 
company’s laminated lever or brush tog- 
gle types, with finely laminated copper leaf 
contacts firmly bedded on the opposing 
surfaces by heavy pressure generally set 
up by powerful toggle action. When 
arcing may occur on opening the switch, 
these brush contacts are protected by solid 
copper to copper auxiliary contacts, fur- 
ther protected in the case of the circuit 
breakers by the usual quick opening wide 
break carbon to carbon contacts. 

The main positive lead from each gen- 


erator passes through a carbon break cir- 


cuit-breaker without overload, but with 
reverse current attachment. The main 
positive lead also passes through a 5,000- 
ampere ammeter shunt with laminations 
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in a vertical plane to give maximum cool- 

ing effect, and with ends on the same 

horizontal line to minimize temperature 

errors. The shunts are all adjusted to 

the same drop at full load, so that all 

ammeters become essentially milli-volt- 

meters and can be calibrated as such. 

All indicating instruments throughout this 

switchgear are of the vertical edgewise 

type, with twelve-inch scales, heavy fig- 

ures, large pointers, and illuminated dials. 

These instruments are mounted at three 

elevations according to other requirements 

of the panels. First at the top of panel 

looking down; second about shoulder high 

looking straight out, and third on the sub- 

base looking up, the latter position being | 

used where the upper parts of the panel 

are occupied by circuit-breaking or switch- 

ing devices or other instruments. 4 
No voltmeters are used across any gen- N A Y 

erators for comparing the voltage of any XLA W | . Eee 

unit with that of the bars or of any other % N | (Aas 

unit. Each main bus-bar has its volt- NN LE LP 

meter or meters, these being of the seven- NA OR = | H i 

teen-inch illuminated-dial, sector type RXR | 

with limited open scales (440 to 550 for SR 1 oe 

example) and with running index. Each Sh N | (ele 

machine is paralleled on the zero method 1 =e 

by a twelve-inch vertical edgewise illum- aaa ie eae | —— Fe cle SNe 

inated-dial voltmeter connected across the A FSO i 

last switch closed in paralleling. i, 
Each main generator is provided with 

multi-pole switches for simultaneously 

transferring both the positive and the KY | pa? Pee D een 

negative from the traction to either of ETRS e IE BSS ; ia 7 moe: 

the lighting bars. Two such switches are rary Fely A RS 

required on account of the use of three F; 

sets of bus-bars, and these are connected Z Fy | 

in tandem, that is, the up-throw of the fied Sie gi 

first transfer switch connects to the trac- é ; Wet ; i 

tion bus-bars, while the down-throw con- : oJ = - ; 

nects to the centre studs of the other 4 SSS EEE 

multi-pole switch, which, when thrown up Ne 7 T o a ALLTTT 

connects to the upper lighting bus-bars, : | Wess 

and when thrown down to lower lighting | | 

bus-bars. On this account it is impossible i i AAP 

to parallel either pole of the traction with E a 

any of the lighting bars. The transfer He 

switches being multi-pole, it is impossible 3 

to get a machine coupled by accident be- ie | 4 ec 

tween a lighting and a traction bar. The SS 

first of these tandem switches must ol } 

course be triple-pole in order to close the 4 [ 

positive; equalizer and negative to the Pe R : 

traction bars. The second switch is dou- = j 

ble-pole, the series field connection going ie . SUTT: 

to a dead stud on the down-throw of the iho 

traction transfer switch. In order to avoid : 

closing the armature circuit on the break- ae 

er, or closing the armature at the same 

time as the series field to the traction 

bars, there is in series with the breaker 

in the positive lead, a further single-pole BSA SSS 3 SS SSN 
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switch known as the paralleling switch; 
this to be closed after the transfer switches 
and the breaker are closed. The parallel- 
ing voltmeter is bridged around this 
switch, and its calibration is of the very 
simplest character as it should always 
read zero when the switch is closed; the 
external zero adjustment enables it to be 
corrected at any time. 

For the sake of clearande and accessi- 
bility the field-control gear has been kept 
clear of the panels, all rheostats being 
of the “slider” type with screw actuated 
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voltages independently generated are un- 
necessary. One set of the main bus-bars, 
viz., that running to the trunk main sec- 
tion of the board is sectionalized by bus- 
bar section switches, with an alternative 
route from the two 500-kilowatt turbo- 
driven generators to the trunk main bus- 
bars through two one square inch cables 
per pole, thus enabling the main length 
of these bus-bars to be shut down at times 
of light load, for extensions or alterations 
of any kind. Two of the lighting feed- 
ing boosters are supplied from one side of 
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gear and resistances for clearing faults to 
earth on the lighting network. 

All of the lighting feeders, including 
the trunk supply to the other stations, 
are protected by automatic cut-outs. No 
fuses were found on the market which 
were considered suitable for this heavy 
service. 

The alternating-current switchgear is 
far simpler, owing to the compara- 
tively small amount of current required 
for the same power, the much simpler 
conditions of distribution to be met, and 
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contacts operated by hand wheels on verti- 
cal shafts mounted on pedestals in front 
of the corresponding panels. 

The main bus-bars are built up of five 
by three-eighths-inch copper, the largest 
at the present time consisting of six such 
bars per pole, but provision has been 
made for extending several of the bars up 
to fifteen square inches. 

The two main lighting bus-bars may 
be connected together by two 10,000 am- 
peres bus Junction switches of the brush 
toggle type for use when two lighting 


the above-mentioned bus section switches, 
and two from the other side, so that at 
times of light load the local lighting may 
be supplied from the turbo-generators 
through these boosters, and the main local 
lighting bus-bars may be shut down for 
extensions or alterations. 

In addition to the above-mentioned gear 
there is the necessary equipment of Board 
of Trade test and recording apparatus for 
both traction and lighting work, also a 
Grove ohmeter and earth testing equip- 
ment, together with the requisite switch- 


the consequent absence of boosters, sim- 
plicity of the bus-bars, and so forth. The 
alternating-current transmission work at 
Birmingham is unusually free from com- 
plications. There are to be seven sub- 
stations, each to contain converters feed- 
ing the lighting and traction system. To 
each substation three fifteen-square-inch, 
three-core, extra high-tension feeders will 
be run, one for lighting, one for traction 
service, and the third as a spare for either 
lighting or traction. In the generating 
station there are three feeder bus-bars, 
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one for lighting, one for traction, and 
one for all spare feeders. 

The switchgear was designed and built 
by the British Thomson-Houston Com- 
pany, Limited. 

The cables connecting the switchboards 
to the direct-current generators are so ar- 
ranged that they are kept entirely distinct 
from each other throughout the whole of 
their run. They are carried from the 
basement under the switchboards along 
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generators to the alternating-current 
switchboards, an entirely distinct subway 
being provided for these cables. Special 
chambers under the roadway in front of 
the station accommodate the large num- 
ber of direct-current feeder cables which 
have to be brought into the station. These 
chambers are arranged so that any feeder 
can be brought to the exact point of entry 
opposite its own panel on the switchboard, 
at the same time being kept entirely dis- 
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subways which run from one end of the 
engine house to the other, under the floor. 
These subways are fitted with a series of 
stone shelves built into the side walls, 


four shelves being provided for each gen- 
S] 


erator, to accommodate the positive, the 


negative, the equalizer, and the shunt 
winding cables. The shelves are arranged 
one above the other, with the intention 
of protecting the upper cables from dam- 
age should any of those beneath them 
become ignited. 

The three-core extra high-tension cables 


are run in a similar manner from the 


tinct from all other cables entering the 
station. 

The boiler-house equipment al present 
includes ten Babcock & Wilcox water- 
tube boilers, evaporating 240,000 pounds 
per hour. Eventually there will be twen- 
576.000 
pounds per hour. So far there are four 


ty-four boilers evaporating 
feed pumps each of 8,000 gallons per hour 
capacity. The boilers have superheaters, 
and double mechanical chain grate stokers. 
The feed pumps are Weir's single direct- 
acting type. The coal supply is brought 
to the station by barge and there is a 
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Robins’ twenty-four-inch band conveyer 
large enough to discharge three barges 
simultaneously and capable of dealing 
with sixty tons of coal per hour (speed 
200 feet per minute). It is discharged 
into a small hopper and fed through an 
“Ingrey” weighing machine, and then 
into a hopper at ground level, thence by 
chutes to the filling apparatus of gravity 
bucket conveyers. A. H. BRIDGE. 
London, November 1. 


dibini 
“Seeing Electrically.” 
TO THE EDITOR OF THE ELECTRICAL REVIEW : 

I read with interest your editorial on 
“Seeing Electrically,” in current REVIEW. 
I think it proves quite conclusively that 
one can not believe all the yarns the 
papers publish about startling inventions 
in this line. They are especially amusing 
when one learns that “at the receiver one 
may view the countenance of his friend 
in all its natural colors and watch its 
varying expressions as he talks over the 
telephone.” 

“Electrical Vision” is a subject very 
dear to my heart. It has occupied many 
spare hours during the last twelve years. 
Not in experimenting—-oh, no! (I realized 
that it was a tremendous problem)—in 
preparation. I am familiar with the 
whole field, from the original discovery 
by Willoughby Smith, in 1873, that the 
resistance of selenium was altered by 
light, to Szcpanik’s fiasco, that was 
heralded as the wonder of wonders, des- 
tined to dazzle the world, when the Paris 
Exposition of 1900 (wasn’t it?) should 
have opened. Since then, perhaps half 
a dozen other men have claimed to have 
solved the problem, but after the para- 
graph has gone the rounds, we hear no 
more. 

This problem is one of the most m- 


tricate and difficult that the human mind 
ever attempted to solve. I do not doubt. 
and yet I do not think it insolvable. i) e 
stand to-day in the same-relation toward 
electrical vision that we did fifty years 
ago toward telephony. Then, the elec- 
trical transmission of articulated sounds 
(speech) was a wild dream. Yet, how 
ridiculously simple was Bell’s solution. 
So it will prove with electrical vision. 
probably; a simple apparatus, embodying 
a new application of old facts, or else a 
new discovery, and the deed is done. 
Done, despite the fact that the problem, 
as you point out, bristles with mechanical. 
electrical and optical difficulties. Seme 
body will solve the problem some day— 
possibly I may myself, for I have some 
ideas tucked away in my brain—but who- 
ever is the man marked by destiny for 
the job—it will be done, I am confident. 
ALFRED W. STORM. 
Ramsey, N. J., October 28. 
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SOME POINTS ABOUT SINGLE-PHASE 
MOTORS. ' 


BY W. LANGDON-DAVIES AND F. B. 0. HAWES. 


The title of this paper will, it is hoped, 
be sufficient to prevent you from antici- 
pating more than some brief sketches of 
a few matters of interest relating to single- 
phase motors. The types of motors dealt 
with are those which are used on ordinary 
single-phase circuits, supplying current for 
lighting and power, and not with those 
for traction, ete., working on special low- 
periodicity circuits. The whole subject is 
full of interest, but only a small portion 
can be touched on in the scope of one 
paper. . 

One of the earliest, if not the earliest, 
motors run by a rotating field was that 
devised by Walter Bailey. In his arrange- 
ment the shifting of the magnetic axis 
of the field, commonly called the rotating 
ficld, was produced mechanically by means 
of a commutator, which, although attached 
to the rotor, really commutated the field 
and caused it to more or less rotate. 
Direct current was used. This machine 
is worthy of much the same admiration 
that one bestows on, say, “Puffing Billy,” 
when one considers the difficulties which 
beset the early pioncers. The shifting of 
the magnetic axis can be produced by other 
than mechanical means. 

Who was the actual first inventor of 
the commutatorless single-phase motor 
starting on split field and subsequently 


working on a single-phase impressed 
field is not certain. It was prob- 


ably invented by more than one per- 
gon practically at the same time. Pro- 
fessor Ferraris, in a lecture, demonstrated 
this method in March, 1888. At about 
that time Nikola Tesla obtained and held 
patents in America, England anl else- 
where for producing the same results. 
Touching these early patents of alternat- 
ing-current motors, there is one that will 
probably interest you—namely, that taken 
out by Dobrowolsky, dated December 15, 
1890, for the introduction of resistance 
into the induced member, usually the 
rotor, at starting. This is of particular 
interest from a commercial point of view, 
as the patent was kept in force in England 
during its full time, expiring December, 
1904. Although the owners of the patents 
appeared indifferent to their rights, Eng- 
lish makers were restrained from making 
motors with slip rings. The patent was 
held by a foreign company. 

The first experimental machine made by 
Mr. Langdon-Davies, which ran at all, 


1 Paper read before the Birmingham (England) and 
District Electric Club, Saturday, October 13. 


ELECTRICAL REVIEW 


was constructed at the end of 1891. This 
was really a three-phase motor, the three 
phases being obtained from a single phase 
by splitting the phases, this being accom- 
plished by inserting resistances in two of 
the circuits of the motor and no resistance 
in the third. The two resistances were, of 
course, of different values. The idea of 
phase-splitting was suggested by the re- 
sults of some telegraph experiments. The 
stator and rotor were each ring-wound, 
and had polar projections, similar to the 
field magnet of a direct-current motor. 
No worse way of building an alternating- 
current motor can be imagined, but if you 
remember that there was no common 
knowledge of the subject fifteen vears ago 
you will realize that a pioneer had to dis- 
cover these things for himself, and that 
his most useful discoveries arose from his 
mistakes. 

The next machine—which was a two- 
phase motor—was wound with two sep- 
arate windings on alternate poles for each 
phase. Two phases were obtained from a 
single-phase supply by the now common 
means of inserting a choke in one winding 
and a non-inductive resistance in the other. 
The rotor was a squirrel cage. The ma- 
chine required a very large current to get 
it to start, and was very inefficient, and 
naturally had a very low power factor. 

Realizing that salient poles had serious 
disadvantages, the next machine was made 
with slotted tunnel windings with one pair 
of tunnels for each pole. 
sets of poles wound with two separate 


There were two 


windings, each winding being upon alter- 
nate poles. Both scts of poles and wind- 
ings were used at starting; a variation of 
phase between the two sets was obtained, 
as before, by inserting a non-inductive 
resistance in the one set and a choke in 
the other. When the speed was nearly 
synchronous, one set of coils and the re- 
sistance and choke were cut out of the 
circuit and the machine ran as a single- 


yhase motor. This machine, again, took 
] » again, 


a very large current at starting and was 
very Inefficient. p 

It became apparent that the idea of hav- 
ing separate poles was a fundamental er- 
ror. Separate poles may be considered 
as producing an effect on the rotor some- 
what like that of a ratchet and toothed 
wheel, whereas what is required is a mag- 
netie action upon the rotor which may be 
likened to the bristles of a brush continu- 
ously sweeping it round. The rotation of 
the rotor is produced by the field of the 
stator generating current in the rotor, 
which, again, produces a field reacting 
on that of the stator. When the rotor is 
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revolving at nearly synchronous speed, the 
axis of its field should be as nearly as pos- 
sible ninety degrees behind the axis of 
the stator field in the case of a two-pole 
machine. This can not be the case where 
there are separate poles, because there are 
points between the poles where the rotor 
has no effective return path. It was evi- 
dent, therefore, that the whole of the 
interior surface of the stator must be 
magnetized both when running as well as 
when starting. In this motor such was 
not the case. In starting it will be seen 
that, when the alternate sets of poles were 
at zero they were inert, and when running 
one set of poles was permanently inert. 
This machine was rewound so that the 
starting and running coils each enclosed 
the whole magnetic circuit. By this ar- 
rangement both the magnetie fields of the 
rotor and stator when running, or the 
fields set up by the two windings when 
starting—to express the action in a very 
unorthodox manner—were better mixed 
together, and there was no position at 
anv moment when the magnetic circuit of 
the rotor had no effective return path. This 


machine was a great improvement on its 


predecessors, and was the first machine 
which did really useful work. An impor- 
tant point to bear in mind as regards this 
machine was that every turn of the wind- 
ings surrounded the whole of each of the 
poles. Consequently, owing to the vary- 
ing reluctance, the field varied in density 
from a minimum at the ccntre of a pole 
to a maximum at ifs edge, and a good ro- 


tating field could not be obtained. This 
motor had much to be desired in the 
way of efficiency. The next ma- 


chine was buiit up of stampings hav- 
ing four slots per pole; this was a dis- 
tinct advance on the previous machines. 
All these early efforts were made some 
fourteen vears back. At the present date, 
thanks to the knowledge gained by the 
pioneers of the industry, the building of 
good single-phase motors is more a mce- 
chanical than an electrical problem. 

Four properties are essential to a good 
single-phase motor—namely: (1) effi- 
ciency; (2) a high power-factor; (3) it 
should not overheat (though heating does 
not always indicate inefficiency): (4) it 
should be mechanically sound. 

There are two other properties which 
are commercially useful, but have no other 
importance—a motor should be cheap and 
should look attractive. The last factor is 
a very variable one and we have not as 
yet found any reliable formula for it. 

Dealing first with high power-factor. 
The power-factor of a motor matters but 
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little to the consumer. He need not con- 
sider what current ebbs and flows through 
his meter, he only regards the watts the 
meter registers against him. Further, the 
additional amount of copper required adds 
nothing to his working costs, and but little 
to his capital outlay. Up to a certain 
point, however, it docs matter to the sup- 
ply station inasmuch as it entails more 
loss on the conductors, or, to put it an- 
other way, more copper to supply the same 
power at a lower power-factor. 

The efficiency of a motor is not essen- 
tially important to the supply companies, 
the more watts per horse-power it con- 
sumes the better in some ways for the 
supply company. We do not for a moment 
suggest that a supply company would, or, 
in our experience, ever has attempted to, 
get inefficient motors used by its con- 
sumers, but we do wish to impress upon 
you the relative values of power-factor to 
efficiency in a commercial sense. 

The term power-factor is in itself mis- 
leading. It suggests to many people that 
a high power-factor means a high power 
of some kind, whereas what it really means 
is that a machine which is described as 
having a high power-factor is one which 
really requires a small magnetizing cur- 
rent, and for that reason we prefer to call 
the wattless current the magnetizing cur- 
rent. All motors require a magnetizing 
current, even direct-current motors, but 
the difference between the magnetizing 
current of a direct-current motor and that 
of an alternating-current motor is that in 
the direct-current motor the whole of the 
current is wattful, if we may use the word, 
whereas in alternating-current motors the 
bulk of the current is wattless. In the 
case of the direct-current motor, the whole 
of the magnetizing current is recorded in 
watts on the meter through which the 
motor takes its supply, whereas in the 
case of the alternating-current motor none 
of the really magnetizing current is re- 
corded. The only portion of the alternat- 
ing current which is recorded is that which 
either does useful work or is dissipated in 
hysteresis, mechanical friction, Foucault 
currents and copper losses. In the case of 
the direct-current motor, however, the 
magnetizing current may be very small, 
whereas in the alternate-current motor 
the magnetizing current must be compara- 
tively large. The loss on the mains be 
tween the supply station and the meter is 
C'R, therefore the smaller the current 
supphed to the motor for a given horse- 
power the cheaper the supply will be. 

It is therefore advisable on general 
grounds to have as small a magnetizing 
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current as possible. It is not a difficult 
thing to produce an efficient alternating- 
current motor, provided the amount of 
magnetizing current can be ignored. The 
chief losses are due to Foucault currents, 
hysteresis and C?R in the copper. Good 
lamination of the magnetic circuit reduces 
the Foucault currents. Good quality of 
material reduces the hysteresis currents 
as well as the reluctance. Plenty of cop- 
per reduces the copper losses. 

The third requirement is the one that 
gives the most trouble in construction, for 
the larger the amount of copper wound 
the more difficult it becomes to keep down 
the reluctance of the magnetic circuit and 
therefore keep down the magnetizing cur- 
rent. : 

There are three ways employed for gct- 
ting the wire on to the iron: (1) Open slot 
winding (sometimes with former-wound 
coils) ; (2) tunnel winding; (3) combina- 
tions of the two. 

Open slot winding decreases the area of 
the air-gap for a given diameter of rotor. 
Tunnel winding is apt to increase the mag- 
netic leakage. Both of these increase the 
required magnetizing current in propor- 
tion to the power obtained, therefore vari- 
ous compromises are used. 

The length of the air-gap is a most im- 
portant factor in reducing the required 
magnetizing current. It can, in practiee, 
be reduced to as little as J inch, but with 
so small an air-gap as this the rotor must 
be very accurately centered. lf it were ,i, 
inch out of centre, this would cause the 
length of the air-gap on one side of a di- 
ameter to be in the proportion of three to 
five of the gap on the other side; a serious 
concentration of the field to one side of 
the rotor would result, thereby producing 
a considerable and useless side pull which 
would impair the starting qualities of the 
machine. This side pull is most serious 
in a two-pole machine. 

Ordinary bearings soon wear to the ex- 
tent of q} inch, and the absolute neces- 
sity for some better bearing was demon- 
strated. The bearing which, in our opin- 
ion, best supplied the necessity was one 
constructed by our company, which was of 
highly polished cast iron, a steel spindle 
being employed. The bearings were ring- 
lubricated and worked exceedingly well if 
kept properly lubricated and clean. For 
example, the company has now a six-brake- 
horse-power motor running in their works 
which has been going for ten years, and 
the bearings have never yet been touched. 
Unfortunately, these bearings had to be 
given up because it was found impossible 
to get the general user to attend sulticiently 
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to the lubrication, especially in seeing thai 
dirt was kept out of the oil. In the case 
of starting a new machine, it was abso- 
lutely necessary to see that the oil was 
working well through the bearings before 
running up to speed, as if they were dry 
it only took a fraction of a second for 
them to seize. 

There have been cases in which the 
users filled up the oil-box, which was fitted 
with a ring lubricator, with grease, and 
then switched on. The shaft seized, nat- 
urally, alinost at once, and they could not 
be convinced that this was the result of 
their own neglect, but regarded the motor 
as a very bad machine electrically and me- 
chanically. Good phosphor-bronze_ bear- 
ings have, however, been found to satisfy 
the general conditions. | 

Passing on to the consideration of rotor 
winding, it is absolutely necessary, in get- 
ting on the requisite amount of copper, 
to keep the area of the air-gap as small 
as possible. The earliest form of short- 
circuited induction rotors were wound (if 
it may be called winding) by thrusting 
a number of copper rods through holes in 
the rotor and soldering them to copper 
rings at the two extremities of the rotor; 
this was known as the squirrel-cage rotor. 
The holes in the rotor were placed as near 
the periphery as possible to avoid magnetic 
leakage. 

Such a rotor may give trouble in con- 
struction, inasmuch as it is difficult to 
ensure that the copper squirrel cage is 
exactly concentric with the magnetic cir- 
cuit of the rotor. Although the rotor 
might be mechanically balanced, it is pos- 
sible for there to be a squirrel cage ‘of 
copper inductors moving eccentrically to 
the field, which will produce starting difti- 
culties. If the rotor is wound either with 
copper rods or bars in open slots, troubles 
arising from eccentricity of the copper 
produce little or no effect. After some 
years of experience and experiment my 
company has adopted for its short-cir- 
cuited rotors a form of open slot winding. 
The slots can hardly be called slots, they 
are more of the nature of saw cuts, which 
are filled with copper strip. By this form 
of construction sufficient copper is put 
upon the rotor and a large area of air-gap 
maintained. 

Passing on to the third property that 
a motor should possess—namely, that it 
should not overheat—vou will remember 
that we said this did not always indicate 
inefficiency. This can be readily under- 
stood if you consider that if a well-de- 
signed motor which ventilated itself were 
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shut up in a box it would soon overheat. 
The question of heating is one that re- 
quires careful consideration. If the effi- 
ciency is not affected it does not really 
matter how hot a motor gets, unless its 
temperature is such as to cause damage to 
itself or its surroundings. For instance, 
picture a 100-brake-horse-power motor of 
ninety-five per cent efficiency. The re- 
maining five per cent, or five brake-horse- 
power, whatever way vou like to take it, 
has to be dispersed in heat, and it is 
essential that this heat should not produce 
in any part of the motor such a tempera- 
ture as to become destructive to the insula- 
tion or any other part of the machine; 
but it should be understood that, provided 
the temperature of a motor is not suffi- 
ciently high to be either destructive to 
the machine or its surroundings, its ac- 
tual thermometric measure does not mat- 
ter. 

This brings us to the question of ven- 
tilation, which is a most important one, 
and we venture to say much more difficult 
in an alternating than in a direet-current 
motor. The ventilating spaces between 
the pole pieces do not exist in an alternat- 
ing-current motor, and as the stator has 
to completely surround the rotor there are 
no spaces for the air to circulate in. It 
will be seen from the rotor on the table 
that a circulation of air is produced by 
providing the rotor with blades. These 
throw the air out from the centre and 
are shaped so that the same effect is pro- 
duced whichever is the direction of rota- 
tion of the rotor. 

So far we have only considered short- 
circuited rotors. These, of course, have 
a comparatively small starting torque per 
ampere. It should be remembered that it 
is only the starting torque per ampere 
that is of importance. An ordinary squir- 
rel-cage rotor can be made to give a large 
starting torque if the stator is so wound 
as to give it a large current. 

The efficiency of a motor when running 
up to speed is also a point worthy of care- 
ful consideration. In such cases as cranes 
and lifts, where the motor is practically 
always starting, it is especially important 
that it should be efficient when running 
up to speed. This is not so, however, when 
a motor is used to drive the shafting in 
a factory, and is only started up, say, twice 
a day, the time of getting into speed being 
a minute fraction of the total time the 
motor is in action. 

A larger starting torque is obtained per 
ampere where the rotor has slip rings 
and a resistance is introduced into the 
rotor circuit. This, however, introduces 
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complications. H. M. Hobart, in his 
book on electric motors, admirably sums 
up the case. He “would employ the squir- 
rel-cage type of motor much more gen- 
erally as having such great advantages on 
the score of simplicity, robustness, better 
economy in operation, and cheapness in 
manufacture, as to justify its use, not only 
in very small sizes, which is the present 
practice, but also in practically any size, 
in fact, limiting the use of slip-ring mo- 
tors to special cases. It is true that squir- 
rel-cage rotors must be started with little 
or no load, and even then must be started 
from a compensator, in order to limit the 
starting current to a permissable amount, 
but by the use of mechanical devices de- 
signed to apply the load after starting, 
they are made not only equal to, but more 
satisfactory than, the slip-ring motor, 
being characterized by higher efficiency, 
power-factor and overload capacity, and re- 
quiring a minimum of attention. The slip- 
ring motor, on the other hand, is not only 
less satisfactory with respect to these con- 
stants, but it is inherently more expen- 
sive, more lable to break down, gives at 
the slip rings and brushes practically as 
much trouble as a commutator, and must 
have troublesome and expensive auxiliary 
attachments for internally short-cireuiting 
the slip rings and raising the brushes after 
starting. All these disadvantages are en- 
countered simply in order to obtain im- 
proved starting.” 

So far we have chiefly discussed some 
mechanical points about a single-phase 
motor, but the question of starting at once 
brings us to the unseen, and, we venture 
to say, the most important, consideration 
—viz., the rotating field by which the 
motor is started. Supposing a rotating 
field to be set up in the motor, in order 
to obtain the best results its speed of rota- 
tion should be perfectly constant, and it 
should not vary in strength during each 
revolution. This result is practically un- 
obtainable in a split-phase motor, as cer- 
tain compromises have to be made. For 
example, take the case of a two-pole ma- 
chine, and consider what is really required 
to produce a rotating field. The field 


should be perfectly uniform in density all, 


round the air-gap. This in itself is a dif- 
ficult condition of affairs to produce in 
practice. Since tunnels of some kind must 
he used to contain the stator winding, it 
is obvious that the reluctance across every 
diameter of the air-gap is not uniform, and 
therefore the magnetic field in the air-gap 
can not be uniform, Any want of uni- 
formity in the rotating field produces 
wasteful currents in the rotor. Modern 
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methods have, however, reduced these ir- 
recularities by careful design. 

There is, or was, one difficulty in getting 
single-phase motors to start which we 
think will interest you, although with 
modern alternators it is a thing of the 
past. We refer to the wave shape of the 
alternating current supplied to the motor. 
Some of the most astonishing results may 
arise from irregular wave shapes—viz., 
those which are not sinusoidal. For in- 
stance, with a double-crested wave, a con- 
dition which frequently used to occur in 
practice, the resultant magnetic field 
would not only cease to revolve, but twice 
in a revolution it turned back against the 
direction of rotation of the rotor. It is 
obvious that under such conditions there 
will be great difficulty in getting the rotor 
to run up to speed. The whole of this 
subject is so extensive that it is impos- 
sible to know when to stop, but it is hoped 
that the above points will be of some in- 
terest. 
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The Rochester, Syracuse & 
Eastern Railway. 

What will be, when completed, one of 
the largest interurban electric railways in 
this country. The Rochester, Syracuse & 
Eastern Railway, connecting the cities of 
Rochester and Syracuse, N. Y., has now 
opened up thirty-seven miles of the entire 
length of eighty-three miles from Roches- 
ter to Lyons. The undertaking, which 
is controlled mainly by Syracuse capital- 
ists, of which Lyman C. Smith is presi- 
dent, has been conducted in the most up- 
to-date manner. It is expected that it 
will cost $6,000,000 to complete the road. 
The roadbed, which in many instances 
traverses private right of way, is of the 
most substantial ‘construction, all the 
material used being the best obtainable. 
The power-house eyuipment consists of 
apparatus representing the highest de- 
velopment of modern electric railway 
machinery, such as Westinghouse-Parsons 
steam turbines, Westinghouse turbo-gen- 
erators, as well as switchboard and aux- 


iliary machinery. The cars are solidly 
built, weighing approximately fifty tons 
and measuring fifty-four feet in length 
by eight and one-half feet in width. Each 
car is equipped with four 125-horse-power 
Westinghouse motors, Westinghouse mul- 
tiple unit control and air brakes. The 
company will operate express trains and 
accommodation trains, the former run- 
ning at a regular schedule speed of from 
fifty to sixty miles an hour. On a recent 
trial trip a few days ago, one of the cars 
attained a speed of seventy miles an hour. 
It is expected that the entire road from 
Rochester to Syracuse will be completed 
and in full operation by January 1, 1908. 
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Electrical Equipment of the Bath Portland Cement 


F the many applications of electric 
motors in manufacturing estab- 
lishments there is probably no in- 

dustry where the power demands are more 
exacting or the operating conditions more 
severe than in cement works. The heavy 
starting torque required by cement-mak- 
ing machinery, the nature of the load han- 
dled, the constant presence of dust and the 
inflammability of pulverized coal used in 
the manufacture of cement, bring up prob- 
lems in power transmission that require 
the most careful consideration. 

Power transmitted mechanically from a 
central source is open to many objections 
not only on account of the loss in long 
lines of shafting and belting, but the lack 
of flexibility, and the necessity of laying 
out buildings to conform to such methods 
of driving, add to the complexity of such 
systems. . 

These considerations led to a demand 
for a substitute that would in the main 
eliminate many of the objectionable fea- 
tures referred to and provide a source of 
power that is immune from fire risk and 
that can be subdivided and applied at the 
various points of application. The natural 
solution of the problem was the adoption 
of induction motors, which is aptly illus- 
trated by the plant of the Bath Portland 
Cement Company,-at Bath, Pa. This 
plant was designed for an output of 2,500 
barrels of cement per day and is a typical 
example of modern practice in this indus- 
try, the credit for the successful design 
and operation being due to Frederick B. 
Franks, superintendent and chief me- 
chanical engineer of the plant, and James 
A. Gish, assistant. 

The buildings are compactly situated 
on four acres of ground and are construct- 
ed of concrete and steel, the extensive use 
of concrete being regarded as consistent 
with the cement business. 

The company owns 320 acres of ground 
on which is located, besides the buildings, 
an almost unlimited supply of cement 
rock, carrying approximately the correct 


proportions of material for Portland 
cement. 

A general view of the buildings is 
shown in Fig. 1. The power-house is 
built ten feet above the ground level, the 
lower part being used as a basement, 
which contains steam and air pipes, 
‘ables, overflow conduits from condensers 
and a receiving tunnel from the reservoir. 

An interior view of the boiler room is 


Company, Bath, Pa. 


given in Fig. 2. Here are located eight 
300-horse-power Berry boilers, each ten 
feet six and one-fourth inches outside 
diameter and twenty feet nine and one- 
half inches high. Bituminous coal is used 


column, self-closing gauge cocks, stop and 
check valves and three blow-off cocks. The 
working pressure of the boilers is 150 
pounds. Two horizontal fourteen-inch 
by eight and one-half-inch by ten-inch 


Fic. 1.—View or Batu (Pa.) PORTLAND CEMENT COMPANY’s PLANT. 


for fuel, which is delivered on a trestle 
twelve feet high, forty-five-degree coal 
chutes delivering the coal into the boiler 
room. The boilers at the present time 
are hand-fired, but the fronts are so ar- 


duplex feed pumps supply water to the 
boilers through a 2,000-horse-power open- 
feed water heater. 

A large reservoir located within fifty 
feet of the power-house, and having a 


Fic. 2.—BorLer Room, Batu (PA.) PORTLAND CEMENT COMPANY’S PLANT, 


ranged that they can be equipped with 
automatic stokers. A brick stack 175 feet 
high is located centrally in the building, 
with four boilers on each side. Each boil- 
er is fitted with two three and one-half- 
inch pop safety valves, a Reliance water 


capacity of 3,500,000 gallons, is used as 
a reserve for water supply during the sea- 
son of the vear when a creek, which fur- 
nishes the usual supply, is low. Water 
for condensing purposes is drawn from 
the reservoir and is returned thereto, 
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throughout the entire dimensions of which 
it must circulate before again entering 
the condenser suction pipes. The water 
supply for the reservoir, aside from the 
natural drainage of the surrounding 
grounds, is drawn from an artesian well 


Fra. 3.—ARTESIAN WELL AND ELECTRICALLY 
OPERATED Pump, Bara (PA.) PORTLAND 
CEMENT COMPANY. 


300 feet deep by a Deming pump operat- 
ed by a twenty-five-horse-power Westing- 
house induction motor. The pump is il- 
lustrated in Fig. 3. | 
The engine and generator equipment 
consists of a 350-horse-power Wetherell- 
Corliss tandem-compound, condensing 
engine direct-connected to a Westing- 


Fic. 5.—Licgatine Set, Bata (PA.) PORTLAND 
CEMENT COMPANY. 


house 200-kilowatt engine-type, three- 
phase, sixty-cycle, 440-volt. generator oper- 
ating at 120 revolutions per minute, and 
two 1,100-horse-power, — cross-compound 
engines of the same make, located parallel 
to each other, emploved to drive the raw 


mill department and the clinker depart- 
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ment. These engines are of the heavy- 
duty Corliss type with cylinders twenty- 
four inches and forty-eight inches by 
forty-eight inehes. They are fitted with 
a sheave fly-wheel eighteen feet in diam- 
eter and and three-fourths 


sixty-seven 
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paratus, and any unit may be stopped 
from several places in the works in case 
of accident. 

A small lighting set consisting of a 
Westinghouse ten-kilowatt, engine-type, 
direct-current, 125-volt generator, direct- 


Fie. 4.—DIRECT-CONNECTED ENGINE AND GENERATOR, Batu (PA.) PORTLAND 
CEMENT COMPANY. 


inches face, which drive twenty-two two- 
inch transmission ropes connected to 
sheave wheels on the main line shaft. To 


connected to a Reeves vertical engine 
operating at 490 revolutions per minute, 
is illustrated in Fig. 5. 


Fig. 6.—SWIitTCHBOARD, Bath (Pa.) PORTLAND CEMENT COMPANY. 


this line shaft are belted two Westing- 
house 180-kilowatt, 440-volt,* three-phase, 
sixtv-cvele generators operating at 514 
revolutions per minute, Fig. 4 illustrates 
the engine and generator equipment. All 
three engines are equipped with the Con- 
solidated Engine Stop Company's ap- 


A motor-generator set is used for ex- 
citation and consists of a fifteen-horse- 
power Westinghouse induction motor, 400 
volts, 1,120 revolutions per minute, direct- 
connected to a Westinghouse ten-kilowatt. 
125-volt, type S generator. 

The switchboard illustrated in Fig. 6 
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was manufactured by the Westinghouse 
Electric and Manufacturing Company and 
consists of white Italian marble panels 
mounted upon ornamental iron legs with 
the standard equipment of instruments 
for three-phase alternating-current cir- 
cuits. Located immediately behind the 
switchboard are two twenty-kilowatt, 
Westinghouse oil-insulated,  self-cooling 
transformers with a secondary voltage of 
120, which furnish current for forty-eight 
Westinghouse multiple alternating-cur- 
rent are lamps and 1,500 sixteen-candle- 
power incandescent lamps. 

In order that a clear idea of the manu- 
facture of cement and the various ap- 
plications of electric motors in such indus- 
tries may be gained a description is given 
of the various processes from the time 
the rock leaves the quarry until the cement 
is packed in barrels. 

In the quarry vertical holes are drilled 
into the solid rock by pneumatic drills 
in which the blasting charges are placed 
and ignited by electricity. The loosened 
rock is conveyed to the mill in cars by 
means of gravity and dumped into two 
No. 6 Austin gyratory crushers, where the 
material is reduced to two and one-half 
inches and smaller. The empty cars then 
run to the foot of the incline (Fig. 7) 
where an endless chain.driven by a ten- 
horse-power Westinghouse induction 
motor draws them to the top, and they 
return to the quarry by gravity. The 
cars each have a capacity of four tons and 
an average of seventeen cars per hour are 
hauled up the incline. 

From each crusher the rock is deliv- 
ered to a continuous bucket elevator which 
raises it to a small hopper that empties 
into two large Buchanan crushing rolls, 
where the rock is further reduced to three- 
fourths inch and smaller. From the rolls 
it is elevated on another continuous bucket 
elevator and emptied into two revolving 
stone driers seventy-two inches in diam- 
eter and fifty-five feet long, having four 
compartments where the stone is dried. 
An exhauster is used in connection with 
the driers, the stack being located on the 
outside of the building. From the driers 
the stone discharges into a continuous 
bucket elevator and is delivered into an- 
other set of Buchanan rolls driven by a 
100-horse-power Westinghouse motor. 
From this roll the stone is elevated and 
delivered into a storage bin in the store- 
house or on to a reversible belt conveyer, 
traveling over the top of the stone storage 
bin, which conveys the stone into the raw 
mill and delivers it to a belt conveyer that 
discharges into seventeen storage bins 
above the grinding mills. The storage 
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bin in the storehouse is of concrete and 
steel’ construction and has a capacity of 
1,200 tons of crushed stone. The stone 
is taken from this bin by a Scandinavian 
belt conveyer in a tunnel beneath and is 
emptied into an elevator which, in turn, 
conveys the crushed stone over the bins 
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same line shaft that operates the machin- 
ery in the storehouse, each mill having 
its independent clutch. Large storage 


bins are located over the mills, which 
empty directly into their feed hoppers, 
ample room being provided for any neces- 
sary repairs. 


Passing through the mill 


Fie. 7.—Tramway, Batu (PA.) PORTLAND CEMENT COMPANY. 


in the raw mill. The large storage bin 
in the storehouse is kept filled to its 
maximum capacity, as this department 
operates only ten hours per day, and 
enough excess material is stored to enable 
it to close down for three days at least. 


the material is delivered into a screw con- 
veyer located in a tunnel beside the mill 
foundation, which empties into an eleva- 
tor in the kiln house. In this house the 
machinery is driven by a line shaft belted 
to a 100-horse-power Westinghouse induc- 


Fic. 8.—ELECTRICALLY OPERATED KILN 


The machinery in this department is oper- 
ated from the main line shaft, which is 
driven from the engine room as already 
described. 

The next process is taken up in the raw 
grinding room, where sixteen Fuller-Le- 
high mills are located, driven from the 


, Batu (PA.) PORTLAND CEMENT COMPANY. 


tion motor operating at 580 revolutions 
per minute. This motor also drives a 
Westinghouse  22.5-kilowatt, 125-volt, 
type S exciter which supplements 
the exciters in the engine room proper. 
One of the kilns is shown in Fig. 8. 
The kiln house connects with part of 


\y 


November 17, 1906 


the raw grinding room and the rotary 
kilns are placed transversely across the 
building. There are six kilns each 100 
feet long, seven feet six inches in diam- 
eter at the large end and five feet six 


Fic. 9.—Coo._Eers, Suowine BUCKET CONVEY- 
ERS, BATH (PA.) PORTLAND CEMENT COMPANY. 
inches at the stack end. The stacks are 
sixty feet high, five feet in diameter. 
Each kiln is driven from the line shaft 
by means of a Mosser speed regulator of 
the interlocking-cone pattern, controlled 
hy a tight-and-loose pulley that also con- 
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transversely across the kiln storage bins. 
Another screw is also used to remove the 
spill and dust from the dust ehambers at 
the feed end of the kilns and, in turn, 
empties into the elevator that receives 
material from the raw mill. At the de- 


livery end of the kiln the clinker dis- 


charges into a pit, forming a chute that 
empties into three bucket elevators, one 
elevator being used for two kilns. The 
clinker is then elevated and discharged 
into three clinker coolers ten feet in 
diameter and forty feet high, illustrated 
in Fig. 9. The elevators are operated 
by a thirty-horse-power Westinghouse in- 
duction motor. 

The coolers are arranged with spouts 
which deliver the clinker into conveying 
machinery that extends to the clinker 
storage, where the clinkers are well sea- 
soned before grinding. 

Fuel for the kilns consists of pulverized 
coal, which is forced through pipes from 
the feeders to burners, as can be clearly 
seen in Fig. 8. The feeders, six in num- 
ber, are each operated by a one-horse-pow- 
er Westinghouse induction motor illus- 
trated in Fig. 10. 

The clinker discharges from the coolers 
upon a belt conveyer traveling through 
the concrete foundations upon which they 
rest. The discharge from the cooler is 


Fig. 10.—ONE OF THE SIX WESTINGHOUSE INDUCTION MOTORS OPERATING COAL FEEDERS, 
Barn (Pa.) PORTLAND CEMENT COMPANY. 


trols the feeding of the raw material from 
the storage bins, which have a capacity of 
200 tons each. 

The raw material is raised by an eleva- 
tor from the raw mill to a screw traveling 


controlled by a hand-operated gate. The 
first belt conveyer empties into a second 
conveyer which delivers the clinker to an 
elevator that, in turn, delivers the clinker 
to a conveyer distributing from the clink- 
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er storage to a belt conveyer. This 
empties into an automatic measuring de- 
vice which discharges into a storage bin, 
thence to three pot crushers. An auto- 
matic gypsum-measuring device is used 
and arranged so that a continuous flow 
of this ingredient enters and mixes with 
the clinker before crushing. From the 
pot crushers the clinker is conveyed on a 
belt conveyer and emptied into a second 
conveyer that discharges into an elevator, 
delivering the material in the clinker- 
grinding room, which contains twenty- 
four Griffin mills. The unfinished clinker 
storage room will have a capacity of 
100,000 barrels, with provision for in- 
creasing the amount if necessary. Three 
tunnels will be used, which contain the 
belt conveyers, the feeding of the clinker 
being controlled by the Link-Belt Engi- 
neering Company’s system of under-cut 
gates. These convevers will empty into 
another conveycr, where the material is 
delivered to an elevator emptying into 
a measuring device located in a bin con- 
nected with the pot crushers. 

The clinker, after passing through the 
pot crushers in the clinker storage house, 
enters the clinker-grinding room on a belt 
conveyer and is emptied into a bucket 
elevator and conveyed to two sets of clink- 
er-crushing rolls, where the clinker is 
reduced to about the size of peas, then 
elevated and conveyed to bins over twen- 
ty-four Griffin mills, where it is ground to 
cement. After the clinker-grinding room 
comes the cement stock house, where the 
finished product is stored. From the 
former department cement screws empty 
into a bucket elevator that elevates and 
delivers into an overhead screw operating 
right and left. This, in turn, discharges 
into two screws traveling longitudinally 
with the building, one of which empties 
into a large bin on one side of the build- 
ing and into a number of smaller bins 
on the opposite side, where a screw con- 
veyer in a large tunnel delivers the 
cement to the packing house. From the 
large bin there is also a screw conveyer 
for delivering cement to the packing 
house, which has a capacity of 4,000 bar- 
rels per day. All the machinery in the 
stock and packing house is operated by a 
100-horse-power Westinghouse induction 
motor. 

The coal-pulverizing plant, where the 
coal for the kilns is prepared, contains 
one F. D. Cummer & Sons self-contained 
coal drier, a Mosser crushing roll, and 
four Lehigh-Fuller mills for pulverizing 
the coal. After passing through the drier 
the coal is delivered by a screw conveyer 
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into the Mosser crushing roll, then into a 
bucket elevator that empties into a screw 
conveyer above the storage bins for the 
Lehigh-Fuller mills. After passing 
through the mills the coal is delivered 
by means of a screw conveyer and an 
elevator to the coal bins in front of the 
kilns. All the machinery in this depart- 
ment is driven by a Westinghouse 200- 
horse-power induction motor. 

A modern machine shop, operated by 
a ten-horse-power Westinghouse induction 
motor, where all repairs are made, com- 
pletes the equipment of one of the most 
modern and complete cement plants in 
this country. 


— a 


A New Method of Testing 
Magnetic Metals. 


At the recent international congress for 
testing materials, held in Brussels early 
in September, a new method of testing 
magnetic materials was described by Capt. 
L. Fraichet, of the French Artillery. The 
method consists in observing the variation 
in the magnetic permeability of a test bar 
while under tension. The bar is sur- 
rounded by a bobbin composed of a pri- 
mary circuit of stout wire, the current be- 
ing supplied from storage batteries. A sec- 
ondary test circuit is placed around the 
core and connected to the galvanometer. 
The flux passing through the test bar 


varies from two causes: the length of the 
bar increases under tension, and its cross- 


section diminishes. These two effects 
should produce a continuous regular 
variation in the flux. Wbenever struc- 


tural changes in the steel take place ir- 
regular changes in the permeability should 
be observed. Curves obtained in this way 
are not easy to interpret, because of the 
disturbing effects of the clamps of the 
testing machine. This investigation was 
begun by Fraichet in 1904, but the con- 
elusions then reached have not been con- 
firmed by his more recent researches. The 
permeability seemed to increase at the 
eommencement of the elastie deformation, 
and the magnetic circuit to become com- 
pletely closed much sooner than had been 
assumed. For this reason weak magnet- 
izations are now used in the tests. The 
limit of elasticity seems to correspond to 
a rapid deflection of the galvanometer, 
not to the maximum deflection. 


Motor Mall Wagons. 


Consul Albert Halstead, of Birmingham, 
England, says that it is reported that the 
British post-office department proposes to 
use motor mail wagons where at present 
horse mail wagons are used, and that it 
is so Well satisfied with experiments made 
with motor mail wagons as to intend to 
introduce them on all the long-distance 
horse-coach routes, and later to carry not 
a little of the mail now dispatched by 
train. 
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Illuminating Engineering 
Society. 

A meeting of the New York section of 
the Hluminating Engineering Society was 
held at the Edison Auditorium, 44 West 
Twenty-seventh street, New York city, on 
the evening of Friday, November 9. 

Preston S. Millar, secretary of the sec- 
tion, reported that the membership of the 
society had reached 850. 

President Marks introduced A. E. For- 
stall, chairman of the New York section, 
who made a few remarks. Particular at- 
tention was called to the tendeney to-day 
to bring together the gas and electric light 
companies, but no effort seems to have been 
made to bring together the gas and elec- 
trical engineers. It was hoped byv the 
speaker that the society would bring 
this about. The opportunity for work 
offered to the society was dwelt upon brief- 
lv, attention being called particularly to 
the need of guiding the publie in lighting 
matters, teaching it how to get the most 
light for its money. 

Three papers dealing with the general 
subject of fixtures were presented, the first 
of these being entitled “Location of 
Lamps and Ituminating Efficiency,” by 
Preston S. Millar, of the Electrical Test- 
ing Laboratories. An abstract of this 
paper will be found on another page of 
this issue. 

The second paper was by Major E. L. 
Zalinski, U. S. A., retired, entitled *“ Fix- 
ture Design and Location.” This dwells 
upon the application of the law of in- 
verse squares and the location of fixtures, 
pointing out that, according to this law, 
a very considerable increase in illumina- 
tion may be secured by making the fix- 
tures rather longer than is customary, 
particularly where the ceilings are high, 
thus bringing down the lamps to a mini- 
mum height from the floor. Figures were 
given showing the relative illumination 
secured with the fixtures at different dis- 
tances from the floor. Eight feet is given 
as the minimum height, thus providing 
head room, and the lamps being above 
the direct vision of the eyes. The height 
at which the lamps are placed depends 
upon their intrinsic brilhaney and also 
upon the character of the reflectors used. 
Clear prismatie glass reflectors. having a 
higher intrinsic brilhancy than opaque re- 
flectors, must be placed higher than the 
latter. The law of inverse squares has 
application not alone to the placement of 
fixtures, but, as well, to the manner of 
most advantageous subdivision, lateral 
distribution and number. It has been 
found by actual trial that the law of in- 
verse squares, contrary to expectation, 
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may be applied to illuminants equipped 
with reflectors, with sufficient accuracy for 
all practical purposes. 

Sketches were shown of a number of 
fixtures of simple design intended to ful- 
fil the requirements called for in the 
No attempt at elaborate ornamen- 
tation was made. The distinguishing fca- 
ture of these fixtures is the length of the 
drop. Two of them were designed for 
use with clusters of lamps, and a third 
for a central cluster surrounded by a num- 
ber of single lamps, all of these being 
fitted with reflectors. In the case of the 
latter the single lamps are inclined out- 
ward from the vertical, so as to give a 
uniform distribution of light through a 
fairly, large area, the angle of inclination 
being selected to accomplish this result. 

The third paper was by F. N. Olcott, 
entitled “Fixture Location in Residence 
Lighting.” It is pointed out that in the 
field of residence lighting there is no set 
of rules which can be followed closely, 
owing to the different tastes of owners 
and the great variety of interior decora- 
tion. There is, however, a great similar- 
ity in average residences. They usually 
comprise a vestibule, hall, parlor, dining- 
room, library, bedrooms and less im- 
portant rooms. Each of these rooms has 
accepted types of fixtures, which have been 
developed for meeting the general require- 
ments and the urgencies of mechanical 
construction, but in the details of design 
they are unlimited. With the earlier type 
of fixtures, designed for the use of candles, 
oil and gas, it was necessary to eliminate, 
as far as possible, the chanee of burning 
or damaging the ceilings and wells. For 
this reason the centre fixture was hung as 
far as possible from the ceiling, and the 
brackets extended considerably from the 
wall. These chandeliers and brackets grad- 
velly increased in size until they became 
the most prominent feature in the room, 
and dwarfed These conditions 
were regrettable, but were necessary on 
account of the means of illumination then 
available. The early practice left the 
question of illumination entirely to the 
owner, who could use as many burners 
on each fixture as he was willing to pay 
for; and he usually selected the design. 
Frequently one design would be selected 
and used throughout the house, merely 
varying the number of lights, with the 
exception of the hall, where a lantern 
Where it was found 


paper. 


its size. 


vas invariably used. 
that the ordinary burner used with such 
fixtures did not supply light enough, the 
burner was changed until the desired il- 
lumination was secured. The only end 
sought was to secure as much light from 
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one source as possible. The introduction 
of electric lighting altered the conditions 
prevailing with the older types of illumi- 
nant. The elimination of smoke, and the 
danger of an open flame, afforded the op- 
portunity to create lighter and more grace- 
ful fixtures and thus the old, heavy type 
of chandelier is gradually disappearing. 
The change gives a more pleasant illumi- 
nation, as it is possible to place the 
source of light higher. It also increases 
the apparent size of rooms, and renders 
the decorations more effective. This is 
undoubtedly one of the reasons for the 
popularity of electric lighting as com- 
pared with gas. 

One of the primary requisites in de- 
signing the lighting system of a house is 
to provide a sufficient number of outlets 
and to locate these so as to secure effec- 
tive illumination of the entire room. In 
locating the controlling switches the con- 
venience of the resident must be borne 
in mind. These are features which are 
very frequently neglected by those who 
draw up the lighting plans, and it is only 
when the owner undertakes to select his 
fixtures that the poor design becomes ap- 
parent. Then it is usually too late to 
make any changes without incurring con- 
siderable expense. The result is that the 
owner is forced to put up with an insuf- 
ficient amount of light, or he must exceed 
the capacity of his wire, as specified by 
the underwriters’ rules. These defects in 
design can be easily remedied with a slight 
increase in cost, if they are brought to 
the attention of the owner before the work 
is done. A residence can never be illumi- 
nated merely on the principle of so many 
candle-power to a square foot, as there 
will always be a necessary waste of light 
in connection with decoration, and this 
depends upon the taste of the owner. 

The present tendency is to use more 
wall brackets. These should be dis- 
tributed around the room so as to over- 
come all shadows, permit of shading the 
light, and yet give enough illumination to 
supplement the cciling fixture for com- 
plete illumination. The various tastes of 
the owners prevent any generalization of 
residence fixtures, but the main object 
should be to have the fixture part of the 
general scheme of the decoration of the 
room, and to this end each room should 
receive its share of attention. The fix- 
ture with the light at an angle has prac- 
tically been done away with in the better 
residences, on account of the unpleasant 
effect on the eve. It has been found that 
a more satisfactory effect is produced with 
the lights either vertically up or down on 
both the brackets and ceiling fixtures, as 
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this permits of screening the lamp from 
the eye by means of a decorative shade. 
Installing the lamp upward on a bracket 
has proved to be the most practical meth- 
od for general use, for then, with the ordi- 
nary open glass shade, the lamp is screened 
from the eye and its light is reflected to 
the ceiling, thus adding to the general 
illumination. Regarding the economical 
side of the question, there seems to be no 
better solution than to secure an equal 
distribution of light from lamps of low 
candle-power properly _ controlled by 
switches, so that the owner can use as 
many or as few as the occasion calls for. 

The discussion was opened by Major 
Zalinski, who laid a good deal of stress 
upon the importance of securing accurate 
data on illumination subjects, such as are 
given in Mr. Millar’s paper. 

J. H. Hallberg pointed out the obliga- 
tion upon consulting engineers of provid- 
ing the desired illumination at the lowest 
cost to the householder, without consider- 
ing the effect upon the central station. 
Within the past few years he has made 
recommendations in over 200 instances, 
and has frequently reduced the cost of 
lighting fifty per cent. 

E. Y. Porter said that the use of shades 
for throwing all the light downward is 
not necessarily the best practice. When 
discussing the use of parabolic reflectors 
it is important to specify the size of the 
reflector, as this will affect considerably 
the character of the distribution. 

Dr. C. S. Sharp stated that the inverse 
square law applies to all reflectors, pro- 
vided the measurements be made far 
enough away. The extreme case is that 
of a searchlight, yet even here photomet- 
ric methods may be applied if the observa- 
tions be taken at a considerable distance. 
Such reflectors produce a virtual image 
hack of the source of light, but, on ac- 
count of the size of the luminous body, 
the ray thrown out is diverging and 
comes apparently from the image. Under 
this extreme case the measurements give 
not a true, but an apparent, candle-power, 
and should be so stated in connection with 
the distance from the source of light at 
which the measurement was made. For 
ordinary reflectors the inverse square law 


gives results sufficiently accurate for il- 


luminating purposes, provided the surface 
on which the illumination falls be not 
too close to the source of light. 

G. V. Williams called attention to the 
effect of the shape of the filament on the 
performance of reflectors. With the new- 
er types of incandescent lamp in which 
the filament is long, more light will be 
thrown out horizontally. 
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Dr. Sharp replied that, on the other 
hand, a lamp throwing a large amount of 
light vertically down must necessarily 
throw a good deal upward on to the base, 
where it is difficult to catch. 

Dr. W. S. Dennett thought that the 
laws of geometry and optics should be 
applied to reflectors of the parabolic type. 
If one may judge from the effect on the 
eye of a locomotive headlight, certainly 
these laws seem to hold in actual practice. 

Mr. Millar, replying to a question, said 
that he had asked a number of men ex- 
perienced in illuminating problems to 
estimate the increase of illumination 
which would be given by reflection from 
the walls of the room used in the experi- 
ments described in his paper. As noted 
there, the increase varies from forty-five 
to 166 per cent. The estimate of a number 
of architects varied as follows: fifteen, 
twenty, thirty-three, twenty-three and fif- 
teen per cent. Three electrical engineers 
estimated, respectively, 100 per cent, ten 
per cent and 100 per cent. Two of the 
latter later revised their figures, but the 
revision was, in each case, in the wrong 
direction. A physicist estimated sixty per 
cent increase, and a fixture manufacturer, 
thirty per cent. These figures are strong 
evidence of the necessity for making ac- 
tual tests of the results achieved in actual 
practice, for it is apparent that we can 
not, as yet, anyhow, make any estimates 
of the effect of reflection which can be 
depended upon. 

Dr. Sharp, replying to Dr. Dennett, 
emphasized his previous statement with 
regard to parabolic reflectors. If the 
measurements be made far enough away, 
the ray is really diverging, and the inverse 
square law applies. 

E. L. Elliott stated that some years ago 
he carried out a series of tests to deter- 
mine the effect of reflectors and found 
that, much to his surprise, the inverse 
square law held sufficiently close for all 
practical purposes, except when measure- 
ments were made very close to the lamp. 

In closing the discussion, Mr. Millar 
stated emphatically that no comparisons 
of the performance of different reflectors 
should be made from the figures given in 
his paper, because, as there stated, the con- 
ditions under which they were used varied 
considerably. Regarding the effect of the 
new types of filament, the distribution 
curves which these give do not vary much 
from those of the ordinary carbon fila- 
ment. It is not wise to stick too close 
to the law of inverse squares, for this 
law, in his opinion, does not apply rigidly 
to certain reflectors. 

The meeting was then adjourned. 
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LOCATION OF LAMPS AND ILLUMI- 
NATING EFFICIENCY.' 


BY PRESTON 8. MILLAR. 


It is the purpose of this paper to con- 
sider the relative efficiencies of four differ- 
ent methods of indoor illumination which 
are in common use to-day, using as a 
basis precise measurements of the intensity 
of illumination produced by incandescent 
electric lamps used with various fixtures 
variously placed. 

Lack of opportunity to carry out a 
series of tests for incorporation in this 
paper has made necessary the adaptation 
to our purpose of tests made at the Elec- 
trical Testing Laboratories with other ob- 
jects in view. The conditions are not in 
every case just what one might wish, but 
it is hoped that the results may be of 
practical value. 

The experiments were made in a rect- 
angular room, approximately sixteen feet 
long by eleven feet wide and twelve and 
one-half feet high. The ceiling and walls 
are finished in a light-buff color, the ceil- 
ing construction being steel girder and 


brick arch. The floor is painted light red. . 


There are three windows, one of trans- 
parent glass six feet eleven inches high 
and three feet wide, one of translucent 
glass five feet six inches high by two feet 
six inches wide, and one of translucent 
glass five feet six inches high by two feet 
three inches wide. Fig. 1 shows the plan 
of the room and the location of test 
stations at which measurements of illumi- 
nation on a horizontal plane three feet 
above the floor were made. As no other 
measurements of illumination were made, 
this study will be confined to the particu- 
lar plane referred to without any refer- 
ence to the effect upon the other portions 
of the room. 

In this room lamps have been installed 
for test purposes at various times as fol- 
lows: | 

Ceiling Installation—Twelve sixteen- 
candle-power lamps in the ceiling, tip 
downward, one lamp located directly over 
each of the twelve illumination test sta- 
tions, as shown in Fig. 1. ` 

Drop-Cord. Installation.—Six sixteen- 
candle-power lamps on drop-cords, sus- 
pended at a height of nine feet above the 
floor, directly over the illumination test 
stations Nos. 1, 3, 5, 7, 9 and 11, as in 
Fig. 1. 

Chandelier Installation.—Four sixteen- 
candle-power lamps at a height of seven 
feet one inch above the floor, placed in a 
chandelier suspended in the centre of the 


1 Abstract of a paper presented before the Iluminat- 
tng Engineering Society, November 9. 
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room. The arms of this chandelier were 
approximately one foot six inches long. 
The lamp axes formed angles of approxi- 
mately forty-five degrees with the vertical. 
The chandelier arms were diagonal with 
the room. 

Wall-Bracket Installation—Four thir- 
ty-two candle-power lamps placed upright 
in wall brackets seven feet above the floor, 
located symmetrically one on each of the 
four walls. 


Fie. 1.—PLAN oF Room AND LOCATION 
OF TEST STATIONS. 


All of the above lamps were of the oval 
filament type, and were operated at the 
voltage at which they gave their rated 
candle-powers. They were used alone 
and with reflectors and globes as stated 
hereafter. 

The instrument used to measure the in- 
tensity of the illumination was a Weber 
photometer in which certain important 
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plane which does not vary sufficiently from 
Lambert’s law of the cosine to introduce 
material errors in such tests as those re- 
corded herein; the accuracy of measure- 
ment is irrespective of the direction from 
which light is incident upon the test 
plate. 

In standardizing this instrument, a 
standard incandescent electric lamp is so 
placed that its rays will be incident upon 
the test plate at an angle of thirty de- 
grees. By the application of the formula 


E =. cos Ô the intensity of the illu- 


mination so produced upon the test plate 
is determined. This method of standard- 
izing the instrument does away with any 
considerable errors due to imperfect dif- 
fusing surface of the test plate, when the 
instrument is used in measuring direct 
and diffused light of the character used 
in these tests. 

The results of the experiments appear 
in detail in Table I. In considering these, 
it should be remembered that no com- 
parisons can be drawn between the re- 
flectors and globes used, since the in- 
stallations were radically different. Table 
II shows efficiencies obtained with the 
various installations and should be con- 
sidered in connection with Table I. All 
efficiency values are based upon the nu- 
merical averages of the figures represent- 


TABLE I. 
DETAILS OF ILLUMINATION PROVIDED BY VARIOUS INSTALLATIONS OF LAMPS. 
Type of lamp........ 16-cp. Oval 16-cp. Oval Fil’m’t 16-cp. Oval Filament  32-cp Ov. Fi ment 
Filament ; 
No. lamps...........- 12 6 4 
Installed ............. Ceiling Drop Cords Chandelier Wall Brackets 
Height above plane... 9 ft. 2 in. 6 ft. 4 ft. lin. 4 ft. 
No. 90 74}-in No. 2623 No. 2905 
Auxiliaries ........... None None ae None on aie None slau 
Refl. ` Rell. Gl. (sp'l) 
Test Station No. Lux Lux Lux. Lux. Lux. Lux. Lux Lux. 
I E E ss 17.3 13.0 21.2 8.0 8.3 8.2 14.8 13.9 
A E ha E E E 19.9 14.8 19.5 10.3 10.2 10.2 14.1 19.9 
n E EE 19.1 13.4 21.0 8.1 8.3 9.3 14.7 12.8 
Baas wipes E an 22.6 15.3 21.1 16.4 20.5 26.8 19.2 22.2 
EEE A O EEEE 24.0 16.1 24.1 28.2 37.7 32.1 18.1 19.5 
O aordena da enra R 22.3 15.8 22.6 15.8 19.1 21.4 19.2 18.2 
(Gee ere eee ee 22.6 13.6 21.6 14.6 16.6 25.6 19.9 18.1 
o E E ea aie Sen 25.6 17.5 24.5 25.4 31.5 32.6 17.2 18.3 
DO ssa es eew es eee eee ee 23.4 15.3 24.3 15.7 20.1 18.2 19.3 16.5 
LO) E E T 19.9 13.1 17.6 7.9 7.2 7.8 14.6 13.3 
II oedet errs reer 23.1 15.5 23.0 9.7 9.2 8.8 14.4 18.6 
I2 2sete testes es onne 21.7 14.6 19.5 8.4 7.8 8.9 14.6 12.3 
Average .......... 21.8 14.8 21.7 14.0 16.4 17.5 16.7 17.0 


changes were made in order to obviate 
considerable errors. The illumination 
was received upon a circular translucent 
test plate on the upper surface of a box 
upon the test table. This apparatus bears 
the following meritorious features which 
are usually lacking in instruments with 
which intensity of illumination is meas- 
ured: Instrument parts, and of necessity, 
the observer, are below the test plane; 
there is no objective interference with 
light coming from any direction; the test 


ing intensity of illumination at the 
various test stations as shown in Table I. 
Such values are assumed to represent 
properly the mean intensity of illumina- 
tion throughout the entire plane inves- 
tigated, because the various test stations 
are located at the centres of equal areas 
symmetrically disposed. 

The three large factors to be considered 
in determining the total efficiency of elec- 
tric lighting are: The efficiency with 
which the energy is generated and trans- 
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mitted, the efficiency with which the light 
is produced, and the efficiency with which 
the light is utilized. With the last two 
the illuminating engineer is intimately 
concerned. As respects a particular light- 
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bracket installation were of the combina- 
tion type with reflecting prisms on the 
side nearest the wall and diffusing rib- 
bings with directing prisms on the other 
side. Through a misunderstanding these 


TABLE II. 
SHOWING EFFICIENCY OF ILLUMINATION—CONDITIONS. 
No. of lamps......... 12 6 4 4 
Cp. of lamps ......... 16 16 16 32 
Watts per candle . ... 3.1 8.1 3.1 3.1 
Installed ............. Ceiling Drop Cords Chandelier Wall Brackets 
Height above plane... 9 ft. 2 in. 6 ft. 4 ft. 1 in. 4 ft. 
No. 90 74-in No. 2623 No. 2095 
iani - > L E. Co. E oy. Holo- aa Holo- 
Auxiliaries .......... None None Coated None sir phane None phane 
Reti. o Reti. GI. (Sp'l) 
EFFICIENCY. 
Average lux per cp... 0.114 0.154 0.226 0.219 0.25868 0.273 0.180 0.133 
UME i 25 oh eases ces 0.0109 0.0148 0.0217 0.021 0.046 0.0262 0.0125 0.0127 
WV AU Gite su eeaeee es 0.0364 0 0496 0.0728 0.0707 0.0828 0.0888 0.0421 0.0428 
Square ft. floor space. 0.124 0.084 0.123 0.079 0.093 0.099 0.095 0.097 
CONIC T bao a8 Sika es 0.0099 0.00867 0.0098 0.0064 0.0074 0.0079 0.0076 0.0077 
Cubic ft. above plane. 0.0130 0.0089 0.0129 0.0084 0 0098 0.0105 0.0099 0.0102 
UNIFORMITY. 
Av. var. from mean... 8.3% 7.4¢ T.R 37.8% 48.2% 49.19 12.5% 159% 
fe TEE ae ak — 20.62 — 12.27 —18.9% — 43.0%2— 506.19 —82.5% — 15.67 — 27.6% 
a ae ia of to to to to to to to to 
ayy howe + 17.4% + 18.27 + 12.9% + 101.5% + 129.9% + 86.47 + 16.17 + 30.62 


ing installation, the efficiency of the 
lamps as illuminators may be expressed 
in “lux per watt.” Separate and distinct 
from this is the term “lux per lumen” 
which expresses the efficiency of the illu- 
mination irrespective of the efficiency of 
the lamps. Both are of use, but have not 
necessarily any definite mutual relation. 
The “lux per lumen,” being the ratio of 
the illumination to the flux of light, de- 
pend largely upon the location of the 
lamps, the nature of their distribution of 
luminous intensity and the nature of the 
surroundings. The “lux per watt” being 
the ratio between the illumination and the 
power absorbed, depend upon all the con- 
ditions which determine the “lux per 
lumen,” but in addition are a function 
of the efficiency of the lamps. 
expressions such as “lux per candle-pow- 
er’ and “lux per square foot of floor 
space” are frequently used in practice. 
One of the important features of the 
data presented in Table II is the increased 
efficiency of illumination due to the use 
of reflectors in the drop-cord installation, 
where a gain of forty-six per cent in in- 
tensity of illumination is made. The re- 
flectors used in the chandelier installation 
are not so effective, the opal reflectors 
increasing the illumination seventeen per 
cent, and the prismatic reflectors twenty- 
five per cent. The smaller increase in 
illumination here observed is not charge- 
able to the nature of the reflectors, but 
is due rather to the fact that they are 
used to make the chandelier look complete 
rather than to improve the illumination. 
The Holophane globes used in the wall- 


cd 


The other. 


globes, which are designed to direct the 
major portion of the light toward a zone 
slightly below the horizontal, were sub- 
mitted for test when globes calculated to 
provide the best illumination at an angle 


‘of forty-five degrees were prescribed. Fail- 


TABLE 
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the chandelier installation. Here we find 
characteristic lack of uniformity which 
is somewhat increased by the use of both 
opal and prismatic reflectors. 

Considering the part which the walls 
and ceiling play in the illumination of 
this horizontal plane, the installations of 
lamps without reflectors will be con- 
sidered. 

The horizontal illumination produced 
by each lamp in a given installation at the 
point where each of the twelve test sta- 
tions is located has been carefully com- 
puted, taking into consideration the can- 
dle-power which each lamp delivers in 
that particular direction, the distance of 
the test station from the lamp, and the 
angle at which the ravs of light are in- 
cident upon the horizontal plane. The 
sum of these values at a particular test 
station is taken as the intensity of illu- 
mination produced by the lamps directly. 
The difference between the total illumi- 
nation measured as shown in Table I, and 
the illumination produced by the lamps 
directly, is due to light reflected from the 
walls and ceilings. Table IV sets forth 
the data so obtained. This table shows 
the very great influence which the loca- 
tion of the lamps in this installation has 


IV. 


AVERAGE INTENSITY OF ILLUMINATION AT TWELVE TEST RTATIONS. 


Direct Mlumination 
from Lamps 
(Computed). 


Installation. 


CONiNG ? s22c56 oceereiess 8.5 Lux. 
Drop cordS....sssoseesee. 7.0 
Chandelier ..........-06. 8.9 
Wall brackets .......... 11.6 


ure to produce any material improvement 
in illumination with these globes should, 
therefore, be attributed to the fact that 
they directed a great portion of the light 
toward the opposite wall rather than tow- 
ard the plane to be illuminated. 

In considering the effect of the position 
of the lamps upon the efficiency of the 
illumination, only the bare lamp installa- 
tions have been taken into account. The 
etticiency secured from each installation 
is as follows: 

TABLE II. 


‘ Teg 
Height | =°8 
: ves , Above mnj 
Installation. | Position of Lamps. į Plane = g a 
Investig. TE 
mM o 
es | so oO 

| 
Ceiling ........ Pendant... 6s. 006c000% ' 9ft. 2in 100% 
Wall bracket.. JUpright. ............ 4ft. 115x 
Drop eord......]Pendant..........0... 6ft. | 18o% 
Chandelier ....{/Axis 45° to vertical.. 4 ft. lin. 1H% 


Considered from the standpoint of uni- 
formity of lighting, a fair state of affairs 
will be found except with the lighting by 


Total Per Cent Increase 
Wumination Due to Diffuse K. 
(Measured ). Reflection. 

22.5 Lux. 166% 0.62 
14.8 113% 0.53 
14.0 69% 0.36 
16.7 458 0.31 


upon the illuminating efficiency. With 
all other conditions constant, different 
locations of the lamps vary the reinforc- 
ing effect of the ceiling and walls through- 
out a range of from forty-five to 166 per 
cent. It will be apparent at once that in 
a room such as that described the factor 
K is a variable. 

Conclusions as to the reflecting efti- 
ciency of walls and ceiling are based upon 
data obtained from the ceiling, drop-cord 
and wall-bracket installations with bare 
lamps. The total flux of light from bare 
lamps used in each installation has been 
analyzed to determine the total lumens 
which provide the direct lighting on the 
plane under consideration, and the total 
lumens which fall upon the ceiling and 
walls above the plane. This yields the 
interesting information that only from 
five to ten per cent of the total light 
emanating from the lamps goes toward 
the direct illumination of the plane. In 
the case of the drop-cord installation, 
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eight per cent of the light is effective in 
this manner, while ninety-two per cent is 
directed toward the ceiling and walls 
above the plane. After more or less mul- 
tiple diffuse reflection the portion of the 
latter, which is not absorbed, finally assists 
in the illumination of the plane. This 
ninety-two per cent, if directed at the 
plane, would have increased its illumina- 
tion by about 1,150 per cent. The por- 
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Testing Alternating-Current 
Apparatus. 

The 8,000-horse-power frequency 
changer recently installed by the Shaw- 
inigan Water and Power Company at 
its Montreal terminal is noteworthy, not 
only on account of its large size, but 
because of the exceptionally high eff- 
ciency of transformation secured. This 
unit, which was built by the Allis-Chal- 


TABLE V. 
Installation. 
Ceiling. Drop Cords. Wall Bracket. 

POALI SUINGUO zeesterren Rae Soke SNS 2003. 1001. 1335. 
Lumens falling directly on plane..... ; 80. 119. 
POE CONC cy dcacnva ce r raO EEDA 4.7 8. 8.9 
Illumination by direct light 

BEIGE 2c caves wees Caae hese Ries eee 8.5 7.0 11.6 

DX per THMGD 6505s siycesciie ves 0.090 0.088 0.097 
Illumination by reflected light 

LUE 5456 6s 8 Ch a PA WOME SARS EO RS 14.0 7.8 §.1 

IGE pér WMO 5c casatewvedseouscases 0.0073 0.0084 0.0042 
“HMidaency” of Walls 2i sss ciinecassews 8.1% 9.7% 4.3% 


tion of it which finally reaches the plane 
increases the illumination by about 113 
per cent. Each lumen which might have 
produced 0.09 lux now produces 0.008 
lux. Ninety per cent of the light which 
falls upon the ceiling and walls, or eighty- 
three per cent of the total light generation 
is absorbed by the ceiling and walls. 

For the purpose of this discussion, the 
efficiency of the direct lighting on the 
plane investigated will be considered as 
100 per cent. The net efficiency of the 
ceiling and walls being considered the 
ratio between the lumens which they de- 
liver upon the plane (as judged by the 
illumination which they produce) and the 
total lumens directed toward them from 
the lamps is, in the case of the drop-cord 
installation, 9.7 per cent. The foregoing 
information with similar data for the 
ceiling and wall-bracket installations ap- 
pear in Table V, which shows that the 
wall-bracket installation secures a larger 
proportion of direct lighting than do the 
other installations, but it shows, on the 
other hand, that the light which is di- 
rected toward the ceiling and walls from 
the wall-bracket installation is more large- 
ly absorbed before reaching the plane to 
be illuminated than the light falling upon 
the ceiling and walls from the other in- 
stallations. This is probably due to the 
fact that the general trend of the bulk of 
the reflected light from these lamps is 
along the walls horizontally, while with 
the ceiling and drop-cord installations the 
general trend of such reflected light is 
downward toward the plane to be illumi- 
nated. 


At a meeting held by the committee of 
the Rapid Transit Railroad Commissioners 
of New York city this week a letter was 
read from the banking firm of J. S. Bache 
& Company, New York, expressing its 
willingness to raise part of the capital 
necessary to build a monorail traction sys- 
tem between Brooklyn and Coney Island 
upon the plans outlined by F. B. Behr. 


- 


mers Company, Milwaukee, Wis., trans- 
forms energy from thirty to sixty cycles. 
A feature of particular interest in con- 
nection with this machine is the method 
adopted for testing it under full-load con- 
ditions while in the shop. Very often 
it is impossible with such large units to 
make a test under full-load conditions 
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plied to the system being only that neces- 
sary to overcome the internal losses. These 
tests are conducted by connecting two 
alternating-current machines in parallel 
and then controlling the excitation of the 
two so as to obtain the desired current 
in the armatures. The objection to this 
motor-generator test is that it requires 
two machines of practically the same out- 
put, and therefore can not be applied to 
the test of a single machine. 

To get around this difficulty a method 
was devised by W. M. Mordey, which was 
described by him in a paper presented be- 
fore the Institution of Electrical Engi- 
neers, of Great Britain, in 1893. This 
method consists in reversing the connec- 
tions of a certain number of poles of the 
generator; for example, the field of a 
machine having twenty poles could be 
split into two sections of twelve and eight, 
respectively. That section of the arma- 
ture under the group of twelve poles 
would act as a generator, driving the cur- 
rent against the electromotive-force set up 
under the group of eight poles, so that 
this section of the armature would act 
as a motor. This is. of course, simply a 


8,000-HoRsE-POWER FREQUENCY-CHANGER INSTALLED AT THE SHAWINIGAN WATER 
AND POWER CoMPANY’s TERMINAL STATION, MONTREAL, CANADA. 


unless some method of circulating the 
power employed be devised. 

The earliest of these methods was that 
devised by Hopkinson for testing direct- 
current machines. This method may be 
applied to alternating machines, and has 
the advantage that two machines only are 
required, and full-load conditions may be 
obtained by circulating large amounts of 
apparent energy in the form of so-called 
wattless currents, the true energy sup- 


modification of Hopkinson’s method, but, 
due to the peculiarities of alternators, it 
is possible to have one armature act in 
two senses. The current which circulates 
under these conditions is almost in quad- 
rature with the resultant electromotive- 
force, and it is therefore practically watt- 
less. A difficulty met in such tests is that 
the eight poles of the motor section of the 
machine are strengthened by the armature 
current, while the twelve poles of the gen- 
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erator section are weakened. This leads 
to an unbalanced magnetic condition, as 
the motor fields carry a greater resultant 
flux than do the generator fields. With 
machines having no iron in the armature, 
as was true of Mordey’s generator, this 
condition may not give trouble; but for 
modern machines it is not satisfactory. 
Instead of dividing the armature into 
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Exciter 
Fic. 1.—BEHREND’s COMBINATION OF FIELD COILS FOR CIRCULATING PowER. 


two sections and connecting these in op- 
position, it is possible to split the field 
into two sections and connect these so 
that the electromotive-forces induced in 
the armature are in opposition; but when 
this method is put into practice it is 
found that the machine under test vibrates 
so greatly as to make its operation im- 
possible. 

To overcome the objection to Mordey’s 
method—the unbalanced magnetic condi- 
tion—it is necessary to obtain uniform in- 


R-Resultant field for uncqual exciting currents 


Revolving aN? 


pho 


Motor Side | 


Fire. 2.— DIAGRAM, SHOWING EFFECTS OF ARMATURE CURRENTS 
IN BEHRFND’S SPLIT-FIELD TEST. 


duction in the air-gap of both motor and 
generator poles. As the armature reac- 
tion strengthens the motor poles and 
weakens the generator poles when the load 
is Inductive, it follows that the impressed 
excitation of the motor poles must be less 
than that of the generator poles, and this 
can be secured by the method shown 
diagrammatically in Fig. 1. Here the 


Generator Side 
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field coils are split into two equal sets, 
each set being excited by its own current. 
This is the method of testing which has 
been used so successfully by B. A. Beb- 
rend, chief electrical engineer of the Al- 
lis-Chalmers Company. Fig. 2 shows the 
effect of the armature reactions upon the 
poles when this method of testing is em- 
ployed. The line A represents the field 


ee | 


produced by the armature current alone, 
while the line B represents the resultant 
magnetic field. 

When employing this test it is possible 
to obtain accurate regulation curves for 
the generator. Fig. 3 gives regulation 
curves obtained from a generator by the 
Behrend method, in comparison with sim- 
ilar curves obtained from the same gen- 
erator operating on the motor-generator 


Volts at 100 R.P.M. 


test. The satisfactory agreement between 
the two methods is apparent. Mr. Beh- 
rend has made numerous tests of his 
method to check it, and has found that 
the results obtained are always satisfac- 
tory. The terminal voltage corresponding 
to the conditions under which the 
machine is operating may be determined 
by measuring the volts across a set of coils 
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per pole, and multiplying this by the 
number of sets of coils, or by adding to 
the excitation of the motor fields the 
excitation required to drive the armature 
current through the armature winding. 
Both methods give the same results. 

The one drawback to the Behrend 
method consists in the fact that it is 
applicable only to machines having a com- 
paratively large number of poles. It has 
not been applied successfully to machines 
having fewer than eight poles. The 
method is confined to machines of the 
slow-speed type, and this condition calls 
attention again to the need of devising 
some method of testing the new type of 
high-speed generator designed for the 
steam turbine drive under artificially 
produced full-load conditions, without the 
expenditure of full-load energy. 


Manchester (England) Section 
of the Institution of Elec- 
trical Engineers. 

The first meeting of the season of the 
Manchester (England) section of the In- 
stitution of Electrical Engineers will be 
held in the Banqueting Hall, Midland 
Hotel, Tuesday evening, November 20. 
Chairman I. L. Miller will deliver the an- 
nual address, at the close of which a 
smoking concert will be held. 

A fine progrgmme of papers has been 
arranged for subsequent meetings, which 
will be held in the physical laboratory of 
the University of Manchester. 

The annual dinner will be held on Feb- 


ruary 22, 1907. 
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Fic. 8.—CoMPARISON BETWEEN REGULATION CURVES OBTAINED BY 
SYNCHRONOUS MoOTOR-GENERATOR TEST AND BY BEHREND METHOD. 


Northwestern Electrical 
Association. 


The next annual meeting of the North- 
western Electrical Association will be held 
in Chicago, Ill., at the Coliseum Building, 
January 16, 17 and 18, 1907. 

This meeting is being held at the time 
of the electrical show with the belief that 
it will be to the advantage of the elec- 
trical show people and to the association. 
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The Reflection and Trans- 
mission of Electric Waves 
by Screens of Resonators 
and by Grids. 

Experiments were suggested by E. F. 
Nichols, with a view of studying more 
completely than hitherto the passage of 
electric waves through systems of linear 
resonators. The work was undertaken by 
F. C. Blake and C. R. Fountain, who here 
give the results of the investigation. The 
vibrator employed was of the Righi type, 
which is placed in the focal line of a 
cylindrical parabolic mirror. It consist- 
ed of two brass balls, each a little less 
than one centimetre in diameter, cement- 
ed into the ends of glass tubes and sub- 
merged in olive oil. Two auxiliary small- 
er spheres fused to the ends of the lead- 
in wires were lowered into the tubes so 
as to approach the main spheres. One 
of the objections to this apparatus was 
the necessity of removing the spheres 
every little while in order to adjust them 
and remove roughness caused by the dis- 
charge. It was, however, found possible 
to conduct an entire experiment without 
dismantling the vibrator, and thus ob- 
tain concordant results. The receiver was 
of the Klemencic type, consisting of a 
number of small thermo-couples made up 
of iron and constantan wires. In order 
to check the results of the work a check 
receiver was placed directly in front of 
the vibrating system. Studies were made 
of the energy transmitted and reflected 
by various systems of resonators in a 
plane, both in air and on glass. Read- 
ings were taken as the length of the radia- 
tors was changed, and as their distances 
apart were varied. In some cases it was 
found that the system of resonators trans- 
mitted more and reflected less energy than 
did the glass plate when bare, the res- 
onators in this case consisting of strips 
of tinfoil attached to glass plates. The 
general conclusions reached are that for a 
system of linear resonators the length for 
maximum resonance is, within fairly wide 
limits, independent of the distance apart 
of resonators in a direction parallel to the 
electric force, but varies in an inverse 
manner with the distance between resona- 
tors in a direction perpendicular to the 
electric force; that the mutual influence 
between resonators at side-on distances 
greater than the wavelength of the inci- 
dent radiation ceases to affect the length 
of maximum resonance appreciably; that 
the resonator length for maximum res- 
onance depends upon the dielectric prop- 
erties of the plate to which the resonators 
are attached; that secondary resonance 
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maxima occur only at odd multiples of 
the fundamental resonating length; that 
neither the Hertz-Poincaré nor the Mac- 
Donald ratio for the quotient of wave- 
length by resonator length holds for a 
uniform linear resonator; that certain 
svstems of resonators transmit more 
energy than the glass plate upon which 
they are mounted does when bare; that 
it is possible to increase the reflection 
from a grid of very long strips any dis- 
tance apart by cutting them up into 
lengths equal: to the resonance length for 
that distance, and that the distance apart 
of fine wires in a grid, to be perfectly 
opaque to electric waves when the wires 
are parallel to the electric force, should 
be of the order of one-fortieth of the wave- 
length. When they are a distance apart 
equal to four-fifths of the length, the 
same wires transmit practically all the in- 
cident radiation.—Abstracted from the 
Physical Review (Lancaster), October. 
An Interesting Use of the 
Telephone. 

Two novel uses of the telephone are 
given in the American Telephone Journal 
for November 3. During the past sum- 
mer public entertainments have been 
given in Riverview Park, Chicago, which 
is one of the largest of its kind in the 
United States. One of the novel features 
of these entertainments was the placing 
of telephone receivers attached to horns in 
several of the trees in different parts of 
the park. During the entertainment, 
music produced on a piano, a cornet, or 
songs was reproduced by these telephones, 
much to the mystification of the audience. 
This effect was made possible by means of 
the powerful transmitter devised by the 
International Telephone Manufacturing 
Company, of Chicago, known as_ the 
‘“l'ransmitophone.” The soloist who gave 
the selection was located out of sight and 
was able to keep in time with the accom- 
paniment of the orchestra by means of a 
special receiving circuit. 

The other interesting use of the tele- 
phone was in reporting the Michigan-Ohio 
State football game. Two bare wires were 
stretched across the field, and a small 
trolley arranged to run on them. To this 
trolley was attached a portable telephone 
set, which was used by the reporter, who 
followed the progress of the ball along 
the field. This circuit was connected with 
the Ann Arbor (Mich.) exchange, and 
through it to the University of Michigan. 
In this way the progress of the game was 
followed at Ann Arbor almost as closely 
as it was on the field where it was played. 


‘the day of the dinner. 
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Music by Electricity. 

At a dinner of the directors of the Tel- 
harmonium Company, held at the Café 
Martin, Broadway and ‘Twenty-sixth 
street, New York city, last week, a nota- 
ble stage in the development of Dr. Thad- 
deus Cahill’s invention, the Telharmo- 
nium, was witnessed. The dining room 
in which the guests were assembled was 
over a mile away from the Thirty-ninth 
street central music station. This is the 
first transmission of this music since the 
original plant at Thirty-ninth street was 
installed. A number of striking pieces 
of music were rendered, and it was evi- 
dent that within the last six months re- 
markable progress has been made in the 
development of this apparatus. 

The decision to give this demonstra- 
tion was reached only on the afternoon of 
The necessary 
circuits were completed in two hours. A 
two-pair cable was run from the Thirty- 
ninth street plant to the Thirty-cighth 
street exchange of the New York Tele- 
phone Company. From there two pairs 
of the telephone company’s spare cables, 
leading into a manhole on Fifth avenue 
at the corner of Twenty-sixth street, were 
tapped. From this manhole a two-pair 
cable was run through the telephone con- 
duit into the basement of an apartment 
next door to the restaurant. From this 
point the cable was carried up the ele- 
vator shaft as far as the sixth floor, then 
a room was crossed to the fire-escape, and 
the cable taken over the roof of the café 
three stories higher and direct down to 
the dining room on the second floor, where 
it was connected to two telephone receiv- 
ers. When the line was tested with a one- 
to-two transformation it gave about thirty 
volts, and the music was much too loud 
for the room. Finally the ratio was 
changed to one to one and one-half, giv- 
ing an average voltage of twenty, and a 
volume of sound exactly suited to the 
room. 


ape - 


Gold Medal for the Brooklyn 

Rapid Transit Company. 

It is announced that the Brooklyn 
Rapid Transit Company, Brooklyn, N. Y., 
has been awarded a gold medal for the 
company’s sociological exhibit at the 
Milan (Italy) Exposition. The exhibit 
consisted principally of pictures of the 
trainmen’s clubhouse in East New York, 
of the Brooklyn Rapid Transits brass 
hand, and of the different processes of 
training men to handle surface and ele- 
vated cars. There were also a few models 
of railroad equipment. 


_—— 
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Street Opening Stopped in 
New York City. 


The Appellate Division of the Supreme 
Court has affirmed the decision in Spe- 
cial Term, refusing to grant to the New 
York Electric Lines Company a man- 
damus directing the commissioner of 
water supply, gas and electricity to issue 
a permit to the company authorizing it 
to open up the streets of New York city 
and lay new conduits and ducts for elec- 
tric wires for telephones, telegraph and 
other purposes. In the court’s opinion the 
history of the company is reviewed. The 
company got a franchise many years ago, 
and was also granted special privileges in 
1883 by the common council of New York 
city, authorizing it to lay conduits and 
wires; but nothing was ever done under 
that authority, and the city officials con- 
sidered it to have lapsed from non-usage. 
In December, 1905, the company made a 
demand for permits to open the streets, 
which was refused, and the mandamus 
proceedings were then begun. 

The court holds that the failure of the 
company to have its plans approved by 
the board of electrical control or the suc- 
cessors of this board would necessarily 
deprive it of any rights under the original 
privileges granted to it, which were con- 
tingent upon such approval; but, further- 
more, the company’s rights have lapsed 
under an act of the legislature passed in 
1885, which made it necessary for any 
company proposing to lay conduits and 
electric wires to obtain official approval 
of its plans within sixty days of the pas- 
sage of the act. 

In connection with the agitation that 
is now under way to secure franchises 
for an independent telephone system in 
New York city, the application of the 
United States Automatic Telephone Com- 
pany for a franchise to maintain a sys- 
tem was denied on the advice of the cor- 
poration counsel, as the company was not 
a corporation. Permission was given the 
company to renew the application when 
properly incorporated. 


— M 


Turbine Water-Wheel Tests. 


A paper of unusual interest to engi- 
neers and users of water power is a com- 
pilation of turbine water-wheel tests and 
power tables that has been issued-by the 
United States Geological Survey as Water- 
Supply Paper No. 180. The results of 
tests of McCormick, Hercules, Samson, 
Swain and other modern wheels by the 
Holyoke Power Company serve as a basis 
for the bulk of the data, but other tests 
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and manufacturers’ tables have been util- 
ized whenever available. 

One object of the paper has been to 
furnish information required in measuring 
the flow of streams where the turbine is 
used as a water meter. The paper con- 
tains rating tables and the results of tests 
of different makes of turbines with regis- 
ter, pivot, or cylindrical gates, so that the 
power developed at the mills and the 
quantity of water used can be determined 
from the size and type of the wheels. As 
the water rights of mills can often be defi- 
nitely ascertained only from the quantity 
of water used, and as some of the wheels 
are no longer built or catalogued, the 
records of tests of the older types will 
be of great value to engineers who may 
be required to determine questions of 
water rights. The paper contains also a 
clear presentation of the evolution of the 
different types of turbines, all available 
data relative to the efficiency of the wheels 
and the power developed, a description 
of the best methods of turbine setting 
and arrangement, and a discussion of the 
conditions that govern the economy in size 
and number of turbines used. 

This paper, which may be obtained on 
application to the Director of the United 
States Geological Survey, Washington, 
D. C., is probably the only published com- 
pilation of such data. 


Communication from the Sec- 
retary of the American 
Electrochemical Society. 

The following communication has been 
received, with the request that it be pub- 
lished: 

To THE MEMBERS OF THE AMERICAN 
ELECTROCHEMICAL SOCIETY: 

The secretary desires to lay before the 
membership of the society a matter that 
has given him some thought for months 
past. Although the duties of the office 
of secretary have been very congenial to 
him, and the acquaintances and friend- 
ships made while occupying the post very 
greatly appreciated, he feels that he will 
have to decline to be a candidate for re- 
election at the next annual meeting. To 
do the work justice requires constant 
thought as well as work, and the growing 
demands of his professional business are 
now pressing for more of his time than 
is available under the present arrange- 
ment. 

He thought it best, therefore, to give 
this timely notice that the members might 
find some one for the position who could 
keep in touch more constantly and thor- 
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oughly with the lines of research and in- 
dustrial development in the field of elec- 
trochemistry. In this way the high stand- 
ard of the transactions and membership 
may be kept up and the wellbeing of the 
socicty in general promoted. 
Respectfully, 
SAMUEL S. SADTLER, 
Secretary. 


The Western Electric 
Company. 

The growth of the business of the West- 
ern Electric Company, Chicago, Ill., says 
the Wall Street Journal, affords a most 
accurate standard by which to measure 
the telephone development of the United 
States. The Western Electric Company 
is the manufacturing concern which out- 
puts the huge bulk of telephone apparatus 
used by the Bell companies all over the 
country. The total gross sales for 1906 
will amount, in round figures, to $70,- 
000,000, or slightly less than $6,000,000 
gross business per month. Last year the 
gross sales of the Western Electric Com- 
pany were $44,145,753. Ten years ago 
the gross business of the company was 
only $8,775,368. 

The increase in ten years is equivalent 
to a gain of 762 per cent. The company 
was formed in 1881, and the first year 
for which sales for a full year were pub- 
lished was in 1884. The gross business 
booked for that year was $1,534,784. 

The remarkable thing about the West- 
ern Electric Company is the volume of 
business which it is doing on its capitali- 
zation. With $15,000,000 of stock issued 
it is obliged to turn its capital over four 
and two-third times yearly to handle a 
business of $70,000,000. 


Advancing Market in Eiec- 
trical Apparatus and 
Supplies. 

Prices in the electrical trade continue 
to show a distinct upward tendency in 
sympathy with the well-maintained ad- 
vance which has taken place in the prices 
of all raw materials. Orders for future 
delivery can only be placed in many in- 
stances at a considerable advance over 
present market quotations. 

The General Electric Company, in com- 
mon with many other large manufacturing 
concerns, is announcing a general advance 
in prices of electrical apparatus and sup- 
plies. This will not unlikely be followed 
by further advances if present market con- 
ditions continue. 
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Single-Phase Railway at the 
Milan Exposition. 

A short description is given here of 
the single-phase elevated railway which 
was in operation at the international ex- 
position of transportation materials held 
in Milan, Italy, during the present year. 
The exposition was divided into two sec- 
tions, separated by some distance, and 
connected by means of an elevated rail- 
way about 4,000 feet long. The trains 
were made up of four cars, the end cars 
being equipped with two motors each, 
and the intermediate cars with one motor 
each. These were connected up with the 
two motors of one end car and the one 
motor of its adjacent car in series, thus 
forming two groups connected in parallel. 
These connections were not changed, and 
the system was controlled by varying the 
applied voltage by means of a multiple- 
voltage transformer. The voltage ap- 
plied to the motors varied from 150 to 
300 volts. The voltage of the line was 
2,000. The motors were of the Finzi 
type, rated at thirty horse-power for a 
one-hour continuous run. ‘They were 
operated at a frequency of twenty-five 
cycles, 750 revolutions per minute, and 
gave a velocity of about twenty-five miles 
an hour. The track contained a number 
of grades, some being three and one-half 
per cent. There were also some rather 
sharp curves. Power was supplied for 
the system from the Milan Edison Com- 
pany’s plant, and was transformed to 
twenty-five cycles, 2,000 volts, by means 
of a 600-horse-power motor-generator tak- 
ing current at 3,600 volts, forty-two 
cycles. The substation contained, in ad- 
dition, a 500-horse-power, gas-engine- 
driven unit and two other units, one for 
exciting purposes and the other for 
charging a storage battery. The current 
was transformed down from 2,000 volts 
by means of two transformers on the 
train, each rated at eighty kilovolt-am- 
peres. This is the first single-phase elec- 
tric railroad to be put in operation in 
Italy.—Translated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
October 11. 

< 
Radium and Geology. 


Some discussion has been going on re- 
cently which has been noted in these col- 


umns, due to the suggestion of R. J. 
Strutt that the data showing the radio- 
activity of the materials of the earth’s 
crust would not only account for the heat 
radiated by the earth, but, if this radiated 
heat be actually due to the disintegration 
of radium, the latter substance must be 
confined to a comparatively thin layer at 
the surface. It is suggested here by J. 
Joly that if a probable reason could be 
advanced why uranium should disinte- 
grate more rapidly near the surface than 
at greater depths, there would be no need 
to limit the radium to a shallow layer, 
and that the diffculty of restricting the 
heavy element uranium to the surface 
would in this way be avoided. Such a 
reconciliation of observed facts with prob- 
abilities may be found in the view that 
the breaking-up of uranium is not wholly 
spontaneous, but is partly secondary in 
character; that disruption of an a particle 
from an unstable atom may precipitate 
the failure of neighboring atoms. This 
method of disintegration has been sug- 
gested with regard to radium by J. J. 
Thomson. Should it be the case it might 
be assumed that uranium is, in general, 
distributed in random aggregates through- 
out the earth. This being the case, the 
lighter constituents in the outer crust of 
the earth—aluminum, silicon and oxygen 
—exert a lesser screening action than the 
heavy metals deeper down. Thus the con- 
flagration is isolated where the heavier 
metals interpose to absorb the energy of 
the a ray which initiates the changes lead- 
ing to radium. It is probable that if the 
disruption be adequate to reduce the kinet- 
ic energy below a certain critical amount, 
there will be no propagation of disrup- 
tion. The mere fact observed by Strutt 
that radium is more abundant in the 
heavier silicates than in the lighter, is not 
opposed to this view, but rather in keep- 
ing with it; and the absence of detectable 
radium in metallic meteorites need not be 
occasioned by the absence of uranium, but 
by the slower breakdown of the latter. 
Cosmical effects of the greatest interest 
are involved in this controversy, there- 
fore the question of how far radioactive 
effects are spontaneous deserves full in- 
vestigation. If these be found dependent 
on the matrix and on concentration, en- 
tirely new considerations arise. It is not 


impossible, in the present meagre state of 
our knowledge, that the penetrating radi- 
ations observed at the surface of the 
earth have to do with the genesis of 
radium from uranium, the failure of such 
rays to penetrate deep into the crust lim- 
iting the production.—Abstracted from 
Nature (London), October 25. 
© . 

Modern Electrical Muminants. 

After passing in review briefly the 
newer types of electric lamps, J. S. Dow 
takes up some of the secondary effects of 
the introduction of these lamps. One of 
these is the possibility that with the 
greatly reduced current required by the 
new lamps that the size of the supply 
leads may be limited only by temperature 
considerations. It is pointed out that in 
the case of sunlight, presumably as a con- 
sequence of the enormous temperature of 
the sun, the maximum energy curve of the 
spectrum lies in the neighborhood of yel- 
low-orange light. It has been shown that 
the luminosity of the spectrum of sun- 
light is also a maximum about this point, 
and the maximum efficiency—that is, the 
maximum illuminating effect with a given 
amount of energy—will be obtained at the 
same point. The conclusion is that our 
eyes have adapted themselves to the most 
efficient use of natural light—daylight. 
To this effect it is thought that part, 


at least, of the luminous efficiency of flame 


arcs may be attributed, as these arcs are 
strongly yellow in color. Yellowish light 
gives the most efficient results, and to 
produce a corresponding visual effect for 
rays of a different color more energy ?! 
required. Another consideration which 
affects the choice of color is the fact that 
the rays of greater wave-length appear to 
penetrate the atmosphere best. The 
weakness of the arc-light spectrum 1D red 
rays no doubt accounts for the unsuit- 
ability of these lights in a fog. For this 
reason the old white are lamps used 10 
the lighthouses at the Lizard and else 
where have been replaced by incandescent 
gas lights, but it has been suggested that 
the new vellow flame arcs would be more 
suitable. ' There are two theoretic 
methods of producing light which app®°8 
particularly to the imagination. A Yey 
considerable number of substances have 
phosphorescent properties. After having 
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been exposed to the light they emit light 
in the dark for a considerable time after- 
wards. It has been suggested that a 
frieze encircling the room to be illum- 
inated might be painted with one of these 
substances, and would then absorb radiate 
energy during the day, to give it out again 
in a luminous form by night. This 
method presents no inherent impossibility, 
but no suitable substance is yet known. 
The other method is to produce light 
waves direct by an electrical method. 
Hertzian electromagnetic waves are be- 
lieved to be of the same nature as light 
waves, except for their greater wave- 
length and lower frequency. The fre- 
quency of the longest visible wave-length 
of light is of the order of 400 by 10'?, and 
it is not easy to see how waves of this 
frequency can be produced electrically. 
Duddell has constructed an alternator 
which gives a frequency of 120,000, but 
the difficulties met with in its construc- 
tion do not encourage the expectation of 
an alternator with a frequency of 400 by 
10'*. Electrical waves are produced by 
the oscillatory discharge of a condenser 
through a resonant circuit. The fre- 
quency is determined by the inductance 
and the capacity, but to get a frequency 
of the order named would require the cir- 
cuit to be reduced nearly to atomic di- 
mensions.—A bstracted from the Electri- 
cal Engineer (London), October 26. 
< 
The Conductivity of Air in an Intense 
Electric Field, and the Siemens 
Ozone Generator. 

In connection with the study of the 
electrical production of ozone, A. W. 
Ewell found it desirable to obtain some 
additional information regarding the elec- 
trical conductivity of air self-ionized in 
a strong electric field. One of the diffi- 
culties met with in such investigations 
is caused by the breaking down of the 
dielectric by the formation of+a spark dis- 
charge. This is easily brought about as 
the breakdown potential is approached be- 
cause of the difficulty of preventing dis- 
charges from taking place at the edges of 


the clectrodes, or from small irregular- 


ities of the surface. This difficulty was 
got around by placing a shect of glass, 
larger than the two electrodes, between 
them. The glass successfully prevented 
the formation of an arc. As the elec- 
trodes were heated considerably by the 
discharge, water jackets were placed be- 
hind them. To obtain a uniform field in 
the area studied, one electrode was made 
smaller than the other and surrounded by 
a guard ring insulated from it, but main- 
tained at the same potential. The cur- 
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rent through the section of area under 
investigation was read by measuring the 
fall of potential across a non-inductive 
resistance placed in series with it. Under 
the alternating difference of potential be- 
tween the electrodes, displacement cur- 
rents traversed air and glass, and when a 
certain difference of potential was ex- 
ceeded, depending upon the distance be- 
tween the electrodes, the air was ionized, 
and a conduction current was established 
in it. The displacement currents follow 
well-known laws, and it is the currents 
transported by the ions in the air and 
the electromotive-force applied to the air 
which are of interest. The displacement 
current in the air is a quarter of a period 
in advance of the electromotive-force, 
and the ionization current is in phase with 
the electromotive-force. The current in 
the glass will be a displacement current 
equal to the vectorial sum of the two cur- 
rents in the air. The results of a large 
number of observations are given, curves 
being plotted from the data thus obtained. 
These show that as the ionization current 


in the air increases, the electromotive- 


force necessary to maintain the current 
decreases, and that as the current in- 
creases, the curves for different distances 
apart of the electrodes approach each 
other. The latter result may be ex- 
plained by the compensation of the reduc- 
tion of an electric force when the elec- 
trodes are separated by the increased vol- 
ume in which the ionization occurs. The 
first result shows that when the current 
is increased beyond the values represented 
by the familiar lower portions of the 
curves, the air, under normal conditions, 
exhibits so-called negative resistance, 
which has hitherto been demonstrated 
only under the special conditions of high 
temperature and low pressure. Curves 
obtained for the power absorbed show 
that this does not increase proportional- 
ly with increasing distance or current, 
and is independent of the thickness of 
the glass. The effect of temperature was 
studied, and it was found that within the 
range available—from five to sixty-three 
degrees—that it had little influence except 
upon the dielectric constant. Although 
an alternating electromotive-force was 
employed for making the tests, the char- 
acter of the wave could not affect qual- 


itatively the main results, and the general 
conclusion is drawn that for air at ordi- 
nary temperature and pressure, as the 
current carried through the air by ions 
increases, the required electromotive-force 
slowly increases to a maximum, and then 
decreases and tends to become indepen- 
dent of the thickness of air. For alter- 
nating electromotive-forces of approxi- 


- this time. 
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mate sine form, quantitative results have 
thus been obtained which make possible 
the calculation of Siemens ozonizers.— 
Abstracted from the American Journal of 
Science (New maven), November. 


The Preservation of Wooden 
Ties and Poles. 


The firm of Himmelsbach Fréres, of 
Fribourg, Baden, has been conducting a 
large number of tests on methods of pre- 
serving wood, particularly for use as rail- 
way ties. This company has furnished 
20,000 wooden ties impregnated with coal 
tar for the railway through the Simplon 
tunnel, and has obtained fairly good re- 
sults with this process of preservation. 
The method employed consists in passing 


the ties into hermetically sealed ovens, 
where they are heated and the air ex- 
hausted until the pressure falls to twen- 
ty-four inches of mercury or less. Ten 
minutes afterwards the coal tar, previous- 
ly heated, is introduced, the exhaustion 
within the oven being maintained during 
The oven is then maintained 
at a temperature of about 105 degrees 
centigrade by means of a steam coil placed 
in or beneath it. Heating continues for 
four hours, after which the air pressure 
ìs increased until it reaches two atmos- 
pheres. Practically the same process is 
followed in treating pins and other wood- 
en articles. This method, while not diffi- 
cult, is not as simple as another now 
being tried, and known as kyanization. 
It depends upon the antiseptic properties 
of bichloride of mercury. It has been 
shown that a solution containing one part 
of bichloride of mercury to 10,000,000 
of water arrests the development of micro- 
organisms, and one part in 3,000,000 
suppresses them. The process consists 
in preparing a two or three per cent solu- 
tion of the bichloride of mercury in water 
in large vats of concrete. The wood to be 
treated is plunged into these vats and 
allowed to rest there for some time. 
Chemical tests of wood thus treated show 
but a slight penetration of the solution. 
It seems to be limited to the exterior sur- 
face, but as the preserving action of this 
treatinent lasts for a considerable time, it 
is possible that the penetration is really 
considerably deeper, and although too 
dilute to be indicated by chemical tests, 
yet it is sufficient to prevent decay. This 
process was used some years ago, and a 
table is given showing the results ob- 
tained on various railways. On some of 
these roads poles treated in this way were 
erected in 1877, of which from thirty to 
thirty-eight per cent were in use in 1903. 
Poles erected in 1883 to 1886 had from 
eighty-two to ninety-seven per cent still 
in service. Of poles erected in 1891 and 
1892 all are still in good condition. The 
postal and telegraphic department of 
Bavaria has had poles treated with bi- 
chloride of mercury in service for thirty 
years, and has found from statistics that 
the average life of such poles is seventeen 
and one-half vears.—Translated and ab- 
stracted from Electro (Brussels), October. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


MAY THE CENTRAL STATION IN THE 
SMALLER CITY EXPECT ADEQUATE RE- 
TURNS FROM ITS NEW-BUSINESS DE- 
PARTMENT? 


We have all heard so much during the 
past year of the wonderful growth of cen- 
tral station business in large cities, that 
there has naturally come to exist a some- 
what distrustful attitude of mind on the 
part of the managers of smaller central 
stations (or rather central stations serving 
smaller cities) ; that these phenomenal in- 
creases of business were possible only in 
the very large cities, and that it would 
be out of the question for them to look 
to any such parallel results in the event 
of their deciding to adopt similar “get- 
after-business” courses of proceeding. 

It is only natura] that, when one sees 
continually glowing reports of the wonder- 
ful things which have been done in New 
York, Chicago, Brooklyn, and other big 
cities, and fails to see similar reports pub- 
lished in regard to much smaller cities, 
that the idea will establish itself in the 
reader’s mind that there is some different 
set of laws governing the case of the 
smaller city, that conditions are so differ- 
ent, or that for some reason or another, 
there is not the same chance of bringing 
about the large increase of business by 
the methods which have been successfully 
adopted and carried out in the large cities. 

The ELECTRICAL REVIEW is of the opin- 
ion that an aggressive new-business de- 
partment is an equally profitable invest- 
ment in cities of from 10,000 to 25,000 
inhabitants, as in the very largest cities. 

Moreover, it is believed that the little 
fellow’s dollar will bring pro rata results 
with the big fellow’s dollar. In some ways 
the little fellow has the best of it. 

In a smaller city there is seldom the 
intense rush and bustle which character- 
izes the larger city. The people have, 
as a rule, more time to give attention 
to advertising matter, and have also, as 
a rule, less advertising matter sent to 
them, permitting them to devote a greater 
degree of attention to such advertising as 
is forcibly brought to their notice by the 
local central station. 

Moreover, in smaller cities, there are, 
as a rule, a large percentage of people 
who own their own homes, and they are, 


as a rule, of a class which takes great 
pride in the keeping up and beautifying 
of their homes, making them a very de- 
sirable clientele, and one with whom it 
is more possible to do business than as in 
the case of the very large cities, where 
there is always a tremendous floating 
population living in  boarding-houses, 
tenements and rooms. 

The following account of the Wisconsin 
Light and Power Company, of La Crosse, 
Wis., will be read with interest by a 
large number of central station men, 
who have been under the impression that 
the smaller city was not so readily amen- 


petition with an existing gas and electric 
company. 

Before construction work was com- 
menced a new-business department was 
thoroughly organized, and has been main- 
tained in its original form up to the pres- 
ent time. This department has accom- 
plished wonders by systematic campaign- 
ing, aggressive solicitation, and effective 
advertising. The department consists of 
a manager and four men. The city of 
thirty thousand inhabitants is divided into 
four territories, each man being assigned 
a district consisting of part business and 
part residence territory. 
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able to modern commercial methods of 
securing growth of business as the very 
large cities. 

Here is a condition which will appeal 
to very many, and the interesting figures 
and charts shown in this article will 
doubtless serve as an inspiration to a 
great many to “climb in the band wagon” 
and commence using the threefold means 
to a high per capita sales: Service, Ad- 
vertising and Solicitation. 


WHAT CAN BE DONE NEW-BUSINESS-WISE 
IN A CITY OF ABOUT 30,000. 
The Wisconsin Light and Power Com- 
pany started operation on November 27, 
1905, less than one year ago, and in com- 
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Notwithstanding the keenest of com- 
petition against rates often below operat- 
ing costs, the Wisconsin Light and Power 
Company has maintained the prices orig- 
inally established, and has overcome all 
obstacles by superior electric service and 
the most conscientious work on the part 
of its employés—not an interruption oc- 
curring since the day of starting, demon- 
strating the fact that price is a secondary 
consideration when compared with many 
other factors affecting the sale of electric 
current. 

Newspaper advertising in the local 
papers with daily change of copy is used 
effectively. Circulars, circular letters, per- 
sonal letters, and individual calls being 
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successively resorted to as the number of 
possibilities are separated into different 
classes of probabilities by a system of care- 
ful elimination. 


Electric Flat irons 


Fest quick und Say bot. A tùrn of the ewitch and in s ew 
momects your won is ready to use. 


“The Modern Way” 


to [ron 


This is 


No scorched 
linens — you can 
iron in the parlor 
as well as the 
kitchen or dining 
room. 


No walking back 
and forth from s 
sizsling hot stove 

No smoke — no 
soôt— no heat. 


All the heat is concentrated on the surface of the iron—where it should 
be—and an even temperature is always maintained, thus wing perfect results 
Then pou pay for just the current used—and no more. If interrupted 
for an hour or so yoo need not keep up the fire co have the irons ready when 
yoo resume, Simply turn the ewitch again and your iron is ready almost 
instantly. 
Don’t you want one now? Send for our representative or call at the 
office, We shall be glad to explain more fully the many advantages 
and great convenience of “THE MODE RN WAY” of ironing 


Wisconsioa Light & Power Company 
Both Phoses 771 MS Maio Street 
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of reproductions of all this advertising, 
but have included among the illustrations 
an effective mailing card design recently 
issued to the residence list. 


REPRODUCTION OF ADVERTISING CARD USED BY THE WISCONSIN LIGHT AND POWER 
COMPANY. 


A most effective campaign of direct-by- 
mail advertising is being sent regularly 
each month to selected lists of residences, 


Personal solicitation follows the adver- 
tising campaign, and window decorations 
are always made especially attractive at 


| Development of 
Wisconsin Light and Power Company 
Lu Crosse, Wis. 


ys =i 


Contracted Reve nde 


en _—_! 


= meen 


> Dollars 44 


NOV, DEC. JAN. FEB. MAR. APR. MAYJUNEJULY AUG,.SEPT. OCT. NOV. 


19u 1yv6 


CURVES SHOWING DEVELOPMENT OF THE WISCONSIN LIGHT AND POWER COMPANY, 
La Crosse, Wis. 


stores and business places, and power 
users. 


the office of the company, located on the 
main street in the heart of the business 


We regret that space does not permit district. 
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The generating station is admitted to 
be the most model and up-to-date plant in 
the country by all engineers who have ex- 
amined it, and it contains the -best that 
money can buy. It has an ultimate capac- 
ity of 2,000 kilowatts and the accompany- 
ing curves show that its consumers are 
rapidly availing themselves of its reliable 
product. 

Three-phase, sixty-cycle current is gen- 
erated by Westinghouse steam turbines, 
backed up with Babcock & Wilcox high- 
pressure boilers and such auxiliaries, that 
working under the present load factor, the 
station is generating its current on an 
average of three pounds of coal per horse- 
power on a twenty-four hours’ load. 

The phenomenal development of the 
business of this company is shown in the 
accompanying curves, the first of which 
shows the connected load as it has in- 
creased from month to month from the 
day of starting in November last to the 
present time. 

The next curve shows the average daily 
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peaks for each month since the time of 
starting. The third curve shows the aver- 
age daily output in kilowatt-hours for 
each month from November last to the 
middle of the present month. Following 
this are the revenue curves, showing the 
contracted revenue in dollars each month 
since beginning operation. 

An examination of these curves imme- 
diately tells the central station man that 
the load upon this plant is a long-hour 
load ; the peaks low and the output high, 
presenting ideal conditions for central sta- 
tion operation. 

The last curve shows the relation be- 
tween expenses and receipts, the first 
period being that from November 26 to 
March 31; each succeeding period being 
one month. 

This shows the remarkable condition 
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of a new competing plant where operating 
expenses were paid after the plant had 
been in service but six months, beyond 
which time the curve shows a more marked 
increase than it did before. 

Current sold from the plant is con- 
tracted for on the “Readiness to Serve” 
basis, twelve o'clock window and sign 
work on patrol service being sold only 
on flat rates and in every instance meters 
are installed to accurately check all cur- 
rent consumption. 

Lighting is furnished through Nernst 
and incandescent lamps, and regulations 
are so close that life guarantees are ex- 
ceeded. (Acompanying is a typical volt- 
age chart.) 

In soliciting power business, competent 
engineers make tests on existing power 
installations, suggesting changes in meth- 
ods of driving machinery and in the ar- 
rangement of apparatus used, and dur- 
ing the short period of operation fourteen 
small isolated plants have been taken over 
and are now operating on induction 
motors at a saving to themselves, and 
at a price satisfactory to the producer. 

This showing could never have been 
accomplished without the most untiring 
efforts in getting the right kind of new 
business, and stands out as an example of 
what can and has been done by a well- 
organized' new-business ‘department. 

Mr. C. H. Williams is the enterprising 
manager of the company. 


The Long Acre Efectric Light 
and Power Company. 

Interest in the development of the Long 
Acre Electrie Light and Power Company, 
which was organized to supply electric 
light and electric power in the city of 
New York and also through the Man- 
hattan Transit Company to furnish pas- 
senger service, was renewed last week by 
im announcement of the election of 
(x. Tracey Rogers, of Binghamton, N. Y., 
to the board of directors. Mr. Rogers 
i3 a successful electrical man of wide ex- 
perience, and his advent in the board of 
this New York city company will add to 
its strength and influence. He was for 
several years president of the New York 
State Street Railway Association, and 
is at the present time president of the 
Binghamton Railway Company; the Rut- 
land Railway, Light and Power Company ; 
the Waverly, Sayre & Athens Traction 
Company and the Waverly Electric Light 
and Power Company. 

The Long Acre Electrice Light and Power 
Company recently acquired from Joseph 
If. Hoadley a controlling interest in the 
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Manhattan Transit Company, formerly 
The General Carriage Company. The 
charter of this company becomes of 
particular interest at the present time in 
view of the situation in New York city, 
and is published in full below: 


AN ACT TO PROVIDE FOR THE ORGANIZA- 
TION OF THE GENERAL CARRIAGE 
COMPANY. 

(NOW MERGED UNDER THE CHARTER OF MAN- 
HATTAN TRANSIT COMPANY.) 


The People of the State of New York, repre- 
sented in Senate and Assembly, do enact 
as follows: 


SECTION 1. That Henry B. Livingston, 
Reginald W. Rives, Ed. A. Brennan, J. Fred- 
eric Kernochan, Thomas St, John Gaffney 
and their successors are hereby created a 
corporation under the name of The General 
Carriage Company, to have perpetual suc- 
cession and all the rights appertaining to a 
corporation as such under the general laws 
of this state. The General Carriage Com- 
pany shall have power and authority to pur- 
chase, construct and maintain a system of 
hacks, coaches or vehicles drawn or pro- 
pelled by horse or other power through any 
public road, street or highway in any city 
of the first class in this commonwealth. 

Sec. 2. Said corporation shall have the 
right to establish a time service, and a dis- 
tance service, and to subdivide the latter 
into a mileage and circuit service. It shall 
be allowed to charge a rate of fare not to 
exceed seventy-five cents per person per hour 
on the time service, and at a rate of fare 
not to exceed twenty-five cents per mile or 
fraction thereof for each person for the 
mileage service, and a charge not to exceed 
twenty-five cents per person on the circuit 
service. The company shall have the right 
to define the limits and boundaries of said 
circuits. In the circuit service the company 
shall also have the right to make such regu- 
lations as to operation and variations as 
to fare as they may desire, provided, how- 
ever, that the passenger shall at all times 
have the right to travel a distance of one 
mile for a sum’ not to exceed twenty-five 
cents. 

Sec. 3. Said corporation shall pay a 
license fee to any city in which it operates 
equal to the usual charge for licensing simi- 
lar hacks, coaches or vehicles. No permit 
shall be required, nor greater license charges 
by any city than is the usual charge for 
hacks, coaches or vehicles. 

Sec. 4. The capital stock of said corpora- 
tion shall be one thousand shares at the 
par value of one hundred dollars each, with 
the right to increase the same from time 
to time to such amount as the majority of 
stockholders present at any meeting called 
for the purpose may desire. Nothing herein 
contained shall be deemed to release said 
corporation from the payment of taxes re- 
quired to be paid under the business cor- 
poration law. 

Sec. 5. All acts or parts of acts inconsist- 
ent with this act are hereby repealed as to 
this corporation. 

Sec, 6. This act shall take effect imme- 
diately. 


Report of the President of 
Cornell University. 

The fourteenth annual report of Presi- 
dent Jacob Gould Schurman, president 
of Cornell University, Ithaca, N. Y., has 
been submitted to the board of trustees. 
This deals in detail with the work ac- 
complished during the university year 
1905-1906, and shows that excellent prog- 
ress took place. The total number of stu- 
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dents enrolled for the year was 4,122. An 
important development in instructional 
work was the taking of steps to exercise 
more influence in directing the student’s 
selection of studies. 

Two important buildings were added 
to the campus. Goodwin Smith Hall was 
dedicated during commencement week to 
the use of the arts department, and the 
Rockefeller Hall of Physics was completed 
and occupied by the physical department. 

Attention is called to the need of sev- 
eral new professorships at the University, 
for which endowments of $100,000 each 
are the first condition. The most im- 
peratively and immediately demanded by 
the actual conditions is a professorship 
of electrical engineering. The president 
points to the need of increasing the 
salaries of the faculty, so as to meet, in 
part at least, the increased expense of 
hving. 

The president's report is supplemented 
by reports from the directors of the vari- 
ous colleges. In that of Director Albert 
W. Smith, of Sibley College of Me- 
chanical Engineering and Mechanic Arts. 
is shown the progress made by the elce- 
trical department during the year. This 
department secured the basement and two 
lower floors of Franklin Hall vacated by 
the physical department, which gives it 
quarters which, it is thought, will be 
satisfactory for several years. ‘The base- 
ment will be used for the expansion of 
the work in experimental electrical engi- 
neering and for laboratories for experi- 
mental work in connection with the opera- 
tion of steam and electric railways. The 
two other floors will be occupied by othces, 
designing rvoms, lecture rooms and spe- 
cial laboratories. The direetors’ report 
indicates a serious crowding in the me- 
chanical laboratory, which, it is suggested, 
might be overcome by the erection of an 
inexpensive shop building in an incon- 
spicuous location. . 


Wisconsin Electric and Inter- 
urban Railway Association. 
The Wisconsin Electric and Interur- 
han Railway Association was organized at 
a meeting held in the Hotel Pfister Sat- 
urday, November 3, at which the man- 
avers of companies from all parts of the 
state were present. The following offi- 
cers were chosen: president, H. D. Smith, 
Appleton; first vice-president, Thomas 
Higgins, Manitowoc; second vice-presi- 
dent, F. W. Montgomery, Madison; third 
vice-president, Herbert Warren, Superior; 
secretary and treasurer, C. C. Smith, Mil- 
waukee. Milwaukee is to be the head- 


quarters of the association so long as the 
secretary is a resident of that city. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The Buckeye Electric Blue- 
Printing Machine. 


For several years the Buckeye Engine 
Company, of Salem, Ohio, has supplied 
the market with the Buckeye electric blue- 
printing machine, an illustration of which 
is shown herewith. Chief among the char- 
acteristics which have made this machine 
successful are the contact curtains and 
rollers. To obtain the best results per- 
fect contact must be secured. The trac- 
ing and sensitized paper must be held 


BUCKEYE ELECTRIC BLUE-PRINTING MACHINE, 


firmly and evenly against the surface of 
the glass to prevent slipping and bulg- 
ing. Perfect contact is obtained with this 
machine by means of weights attached 
to small wire cables, which engage both 
ends of the rollers, so arranged as to main- 
tain a constant tension, regardless of the 
position of the rollers. There are two 
rollers on each machine, one on each side. 
They operate independently of each other, 
so that one side only may be used, or 
one side miy be unloaded and reloaded 
while the other side is printing. This 
method does away entirely with buttons, 


clamps or any mechanism for fastening 
the curtain or holding it in place after 
it has been unrolled. The rollers will re- 
main stationary at any point on the circle, 
the curtain back of the roller being in 
close contact with the glass at all times. 

The lamp furnished with these ma- 
chines is specially constructed for photo- 
engraving and blue-printing work. It is 
of the enclosed arc construction, trans- 
mitting a light rich in actinic or violet 
rays. Only one lamp is required to do 
the work, and it is furnished to operate 
on direct and alternating currents of 110 
to 125, and 220 to 250 volts. 

The speed of the lamp while traveling 
through the cylinder is easily regulated 
by adjusting the pendulum. This removes 
the necessity of making more than one 
drop of the lamp at a printing, regardless 
of the condition of the tracing. 

The glass cylinder is permanently up- 
right or vertical, and is not provided with 
any arrangement for tilting it to the 
horizontal position for loading and un- 
loading. The easy action of the ball- 
bearing rollers so simplifies the operation 
of loading that the tilting feature is un- 
necessary. 

The machine is entirely self-contained, 
is not fastened to the wall, ceiling or 
floor in any way, and may be easily moved 
from one place to another. The machines 
are made in three regular sizes—style A, 
making two prints forty-two by forty-four 
inches; style B, making two prints forty- 
two by sixty inches, and style C, making 
two prints forty-two by seventy-two inches. 

The height over all is eight to ten feet, 
and the machine requires a floor space 
of about three and one-half by three and 
one-half feet. The shipping weight is 
800 to 1,000 pounds. 
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A Rubber Show at 
Peradeniya. 

A brief report of a successful rubber 
exhibition, held at Peradeniya, Ceylon, 
during this year is given in the India 
Rubber World for November. The exhibi- 
tion was opened on September 13, and 
closed September 27. Although at first 
planned by a planters’ association, the 


idea commended itself to the government, 


which took it up enthusiastically, broad- 


ened the scope of the original plans, and 
decided upon a two-weeks’ exhibition. A 
number of buildings were constructed at 
public expense, these being of the native 
Kandyan type of architecture and decora- 
tion. The exhibits consisted of many 
kinds of rubber products and rubber- 
working machinery. Many prizes were 
offered, some of the most important be- 
ing for instruments for tapping rubber 
trees and assisting the flow of latix, for 
storing latix, for methods of coagulation 
and drying, for obtaining rubber from 
twigs and leaves, for packing, washing, 
and for curing-houses. 

One of the most noteworthy exhibits 
was made by the Lanadron estate, Johore, 
of rubber prepared in a new form. Ordi- 
nary crépe rubber is put through a 
vacuum drier, presset in a screw press 
into blocks a foot square, and weighing 
twenty-five pounds. This estate is owned 
bv F. Pears, of the Pears’ Soap Com- 
pany. 
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The Cia. Metalurgica de Michoacan, 
S. A. of Ocampo, Michoacan, is installing 
a complete electrical plant comprising 
apparatus from the works of the West- 
inghouse Electric and Manufacturing 
Company. 

The previous electrical installation is 
being augmented by a steam engine-driven, 
forty-five-kilowatt, 250-volt, direct-current 
generator, which supplies current to the 
various motors and lights about the 
smelter. This generator is of a special 
construction now often used with similar 
plants where lights and motors are to be 
operated from the same dircct-current gen- 
erator. What is called a three-wire ar- 
rangement is applied, which by an in- 
genious invention owned by the Westing- 
house company, renders it possible to ob- 
tain 250 volts and 125 volts from the 
one generator. The motors, lightning pro- 
tection and switchboard apparatus make 
the equipment complete and very eco- 
nomical results will be obtained over what 
would have been possible from a steam 
plant driving a single-line shaft as has 
heen the former practice with the older 
plants throughout the republic. 
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A Commercial Type of Auto- 
matic Time Switch. 
There is a growing demand, particular- 
ly in electric lighting, for an automatic 
time switch for opening and closing elec- 
trical circuits. The time switch shown 


A COMMERCIAL TYPE OF AUTOMATIC TIME SWITCH. 


in the accompanying illustration was de- 
signed by the General Electric Company; 
Schenectady, N. Y., to meet the definite 
requirements of this class of service, be- 
ing adapted for both alternating and 
direct currents. 

This automatic time switch consists of 
an electrical circuit-breaker operated and 
controlled by a single clock movement of 
heavy and rigid design. The parts are 
mounted compactly in an iron case with 
two distinct compartments. The upper 
portion contains the clock, protected 
against dust and moisture, and the lower 
part holds the circuit-breaker, mounted 
on a porcelain terminal board. The clock 
and circuit-breaker, being operated by the 
same mainspring, require a minimum 
number of parts. | 

The clock movement is of simple and 
rugged construction. The lever escape- 
ment will withstand hard usage and vibra- 
tion. Extra long bushings and pivots are 
provided and the gear teeth and pinions 
are very heavy. 

The circuit-breaker has a number of in- 
teresting constructive features. The 
brushes are built up of spring leaf copper 
and the outside leaf is provided with an 
arc burning tip, so that the main contact 
surface does not become roughened, but 
presents always a smooth rubbing surface. 

Clock and circuit-breaker are connected 
by a simple release mechanism. The clock 
movement rotates a dial once every twen- 
ty-four hours. The dial is graduated in 
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quarter hours, and, for convenience in dis- 
tinguishing night and day, one-half of the 
dial is blackened. At the edge of the dial 
are two cams which revolve with a dial 
and, acting through ‘levers, control the 
operation of the circuit-breaker. 
In addition to this compact 
_ ` and durable operating mechan- 
ism, a small lamp within the 
clock case increases the reliabil- 
ity of the switch when it is ex- 
posed to low temperatures. If 
the time switch is installed in 
an obscure position, the light 
from the lamp is also of service 
in examining the apparatus. 
This time switch is indepen- 
dent of failure of current, being 
entirely mechanical in action. 
The principal mechanism is vis- 
ible when the door is open, and 
when the door is closed the ap- 
paratus is made dust and water- 
tight by a rubber gasket and 
sealing clamp, which draws the 
door tightly closed as the handle 
is turned. The door can then 
be locked and sealed if necessary. The 
company rates this time switch at twenty- 
five amperes and 250 volts.. 


ns 

The Oaxaca Smelting and Re- 
fining Company Equipped 
with Westinghouse Elec- 
trical Apparatus. 

Through G. & O. Braniff & Company, 
agents for the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa., 
a large and very modern electrical plant 
for lighting and power is being installed 
by the Oaxaca Smelting and Refining 
Company, of which O. F. Westlund is 
manager. 

There is hardly a smelter in the repub- 
lic which has not its electrical installa- 
tion. The advantages resulting from the 
greater economy and efficiency with an 
electrically equipped smelter being fully 
appreciated by this company, they are in- 
stalling a 110-kilowatt, alternating-cur- 
rent Westinghouse generator, 440 volts, 
sixty cycles, steam-engine driven, with ex- 
citer, switchboards, etc., at the generating 
station. 

Transformers will be used to supply 
the arc and incandescent lights, the many 
motors, up to fifty horse-power capacity, 
being operated direct from the generator. 
The motor-driven centrifugal pumps are 
of the Byron Jackson make, and the tri- 
plex are made by the Allentown Company. 
By this method of individual electric 
motor drive much economy obtains over an 
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engine driving a single long shaft, from 
which the various smaller machines are 
driven, and further, with separate motor 
drive, any one outfit may be shut down 
without interfering with the others. 
Sa fee 
National Alternators in the 
Plant of the Merchants’ Heat, 
Light and Power Company, 
Canton, Ohio. 


The main engine equipment of the Mer- 


_chants’ Heat, Light and Power Company, 


of Canton, Ohio, consists of two Russell 
cross-compound non-condensing engines, 
each of 375 horse-power capacity at 200 
revolutions. Each engine is direct con- 
nected to a 250-kilowatt, two-phase, 2,300- 
volt National alternator made by the 
National Brake & Electric Company, Mil- 
waukee, Wis. These machines carry the 
entire lighting load, at present about sev- 
enty-two amperes. The frames are of cast- 
iron with sole-plate extensions for sup- 
porting them on the engine foundation. 


Soft sheet-steel laminations are dove-tailed _ 


into the frame so as to form slots for 
receiving the windings. These laminations 
are carefully japanned to reduce core 
losses to a low value and also insulate them 
from each other, and‘are rigidly supported 


between end plates at such intervals as 


are ample to insure good ventilation. The 
laminae are supported by distance plates. 
which provide air passages. The arma- 
ture windings are composed of strap- 
wound coils insulated with sheet material 
of highest mechanical strength and dielec- 
tric properties. The completed coils are 
wrapped with linen tape and repeatedly 
dipped in a vat of special insulating com- 
pound. Exceptional care and attention 
to this part of the machine has resulted in 
close regulation and large over-load capac- 
ity. 

The field spiders are of cast iron and 
are liberally dimensioned to withstand tor- 
sional and centrifugal strains. The fields 
of these generators are wound with copper 
ribbon in edgewise fashion, thus exposing 
every turn of the coil to the air. A special 
fibre paper insulates the turns of the coil 
from each other in a thuroughly effective 
manner. A special feature of these ma- 
chines which contributes very largely to 
their low operating temperatures is the 
use of widely separated pole pieces, which 
construction requires a spider of large di- 
ameter and prevents crowding of the coils; 
thus the coils have a large radiating sur- 
face. The method of bolting the pole 
pieces to the rim of the spider gives un- 
usual accessibility to any portion of the 
armature or field winding. The bearings 
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of these machines are of generous size, 
which gives a large wearing and radiating 
surface,, they are babbitt-lined and are 
made with a sufficient number of grooves 
and oil rings to give uniform lubrication 
throughout the entire length of the bear- 
ing. The collector rings are built up on 
a separate skuleton-type spider which gives 
them effective ventilation. The rings are 
cast iron and fitted with carbon brushes 
so that wear and attention are reduced to 
a minimum. The generators are excited 
with a current from 110-volt exciters, 
which are belted to the shafts of the en- 


gines. 
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The Improved G. D. Telephone 
Drop. 

One of the practical small electrical de- 
vices which has recently been placed on 
the market is the improved G. D. tele- 
phone drop, or extension circuit closer, 
manufactured by the Electric Service 
Supplies Company, Chicago, Ill. As ite 
name implies, this device is for use on 
telephones for closing a secondary battery 
circuit to ring an extension bell. a 

Arranged. to mount on the front of the 
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magneto box below the bells, a lever ex- 
tends upward and rests against the bell 
tapper so that the first motion will trip 
the drop shutter and close the secondary 
or extension bell circuit. A practical and 
useful feature of this drop is a switch by 
which the battery circuit may be opened 
or closed, so that the extension bell may 
be cut out or put into service at will. 

The fact that this closer employs no 
magnets and is not connected with the 
telephone circuit insures against the trou- 
bles of burned-out magnets and additional 
line load. It is well worked out mechani- 
cally and suffers no wear. 

This closer is well and favorably known 
to the trade in its older form—the im- 
Proved one will meet with universal favor, 
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Electric Motor-Driven Pumps 
for Fire Protection in 
Large Buildings. 
Automatic sprinkler systems furnished 
with water from gravity tanks on the roof 
form a most valuable means of fire pro- 
tection for large buildings. To keep the 
roof tanks filled under normal conditions 
and to enable the automatic sprinklers to 
continue in operation after the roof tanks 
have become emptied, during the fire, has 
usually been accomplished by a steam 
pump. The advantages of electricity in 
this work, however, are apparent, and an 
enclosed electric motor, direct-connected to 
a centrifugal pump, is far superior to 
steam for the purpose. In case of fire, 
the current supply from central station 
mains entering the building through well- 
insulated underground wires is far less 
likely to be interrupted by fire or water 
than is the supply of steam for running 


a pump. Moreover, the electrical system 


does away with the need of a steam boiler 
with its accompanying disadvantages, 
steam under pressure, presence of fire and 
necessity of attendance. 

A typical electrical equipment for fire 
protection has recently been installed in 
one of the largest warehouses in Chicago, 
built and owned by the Chicago Dock and 
Canal Company and leased to the Furni- 
ture Exhibition Company. The Chicago 
river side of this structure is shown in 
Fig. 1. The building is constructed of 
brick, 450 feet long and 120 feet deep, 
and rises five stories above the basement. 
containing about 378,000 square feet of 
floor space. 

The fire-protection system comprises 
3,360 sprinkler heads with one fireboat 
connection and twelve fire-steamer con- 
nections. A constant pressure is main- 
tained on the system from four 18,000- 
gallon tanks, one set on top of each fire 
wall. The tanks are supplied from an 
electric pumping set which forms the 
unique feature of the installation. This 
set, shown in Fig. 2, consists of a six-pole, 
180-horse-power, 800-revolutions-per-min- 
ute, 220-volt, direct-current motor, direct- 
connected to a six-inch, four-stage centrif- 
ugal pump. This pumping set has a 
capacity of 1,000 gallons per minute 
against a pressure of 150 pounds to the 
square inch when running at 800 revolu- 
tions per minute. The impellers of the 
pump are so arranged that artificial means 
of balancing the end thrust are entirely 
unnecessary. 

Special provisions are made to insure 
the continuous operation of the motor 
should it become submerged in water and 
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debris in case of fire. The motor is com- 
pletely enclosed, the joints in the protect- 
ing end plates being ground to make them 
water-tight. At the commutator end of 
the machine the motor casing is provided 
with three handholes, each fitted with two 


Fia. 1.—WAREHOUSES OF THE Caicaeo Dock 
AND CANAL COMPANY. 


glass ports for observing the operation of 
the machine, while the connection between 
motor and pump, at the opposite end of 
the motor, is made through a stuffing box. 

Since the protective devices render the 
motor air-tight, special arrangements are 
made for ventilation. Air is drawn into 
the motor casing from outside the build- 
ing by a fan ‘on the armature shaft. The 
inlet opening is shown in the illustration, 
at the commutator end of the machine. 
The outlet pipe, seen at the back of the 
motor, is made in a special involute form 
in order to establish a steady flow of air 


Fig, 2.—180-HorsE-Power, DIRECT-CURRENT 
oe DRIVING FouR-STAGE CENTRIFUGAL 
UMP. 


through all parts of the motor by keeping 
the air in motion in the exhaust pipe. 
With tight piping connections to the outer 
air, the motor and pump are perfectly 
water-tight and will operate when entirely 
submerged. 


Small Light and Power Plant 
Wanted. 


To THE EDITOR OF THE ELECTRICAL REVIRW: 


Can you, through your news items, put 
me in touch with any parties who will 
sell an electric light and power plant in 
a town of ten or twelve thousand or un- 
der, somewhere east of the Mississippi 
and north of Virginia? Naturally the 
best proposition is a steam plant not pay- 
ing well. Would be willing to buy or 
operate under lease an unprofitable muni- 
cipal plant. H. P. G. 

New York City, November 7. 
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DOMESTIC AND EXPORT. 


NEW ELECTRIC RAILROAD—Contracts have been let by the 
Southern Pacific Company for the construction of a double-track 
electric railroad to run between Mayfield and Los Gatos, Cal. The 
line will be twenty miles long and will cost approximately $1,000,000. 


NEW ELECTRIC PLANT—Frank M. Waring, cashier of the 
Tyrone Banking Company, representing capitalists, said to be 
from New York, Altoona and places in Blair county, Pa., has pur- 
chased the Iroquois House and grounds, Harrisburg, Pa., and ob- 
tained options on several farms in Perry county. The object is to 
erect a large electric power plant that will cost 31,000,000. A dam 
will be built in the Juniata river. 


BIG POWER PLANT FOR JAPAN—W. E. Guerin, of New York, 
is said to be behind an undertaking to develop the water power of 
a mountain lake near Kyoto, Japan. Seventy thousand horse-power 
will be generated. Mr. Guerin has been connected with many large 
financial undertakings on the Pacific coast. One of these was the 
development of the Deschutes Irrigation and Power Company, of 
Portland, Ore., which has reclaimed 100,000 acres of arid land in 
Crook county, Ore., and which has practically 200,000 acres more 
to improve, under a grant from the state. 


INDIANA POWER COMPANY ORGANIZED—The White River 
Light and Power Company has been organized at Noblesville, Ind. 
The board of directors is composed of the following: Dr. A. D. 
Booth and Thomas Griffin, of Noblesville, Ind.; R. H. Sharp, of Co- 
lumbus, Ohio, and W. E. Kurtz, August M. Kuhn, John T. Dickson, 
Charles F. Ruschaupt, R. O. Hawkins and Horace Smith, of Indian- 
apolis, Ind. It is the intention of the new company to complete 
the dam across White river, near Noblesville, that was begun by 
the Noblesville Hydraulic Company three years ago. The plant 
will furnish Noblesville with electricity for light and power pur- 
roses. The eapital stock of the company will be $600,000. 


a 


ELECTRIC PLANT ASSURED—Engineers who have been work- 
ing at Thompson, Mont., for two months past have almost com- 
pleted plans for the proposed dam at Thompson Falls, which will 
conserve the waters of the Clark’s Fork river for one of the largest 
power plants and irrigation ditches in the Northwest. It is said that 
this enterprise is now assured, and that outside capitalists, who 
are back of the deal, will authorize construction work on the enter- 
prise within the very near future. Present plans contemplate the 
erection of a dam and power-house which will make possible the 
generation of 11,000 horse-power. After this dam is completed two 
others may be built, permitting an increase in the capacity of the 
plant to 32,000 horse-power, 


CONTRACTS LET FOR POWER-HOUSE EQUIPMENT—The 
Thousand Springs Land and Transportation Company has closed 
a deal for the purchase of machinery for its power plant at Thou- 
sand Springs, Ida. A large force of men is now at work, and the 
first section of the plant will be ready for operation by January 1. 
The first transmission line constructed will be to the Bull Run 
Mountain mines in Nevada, in which A. M. Harris, president of the 
company, is largely interested. Plans are under consideration, how- 
ever, for the construction of power lines to Boise and intermediate 
points. Twelve estimates have been submitted to the company of 
the capacity of the springs. The most conservative shows a net 
energy of 12,000 horse-power. 


ELECTRIC RAILWAY CHANGES HANDS—The Norfolk & At- 
lantic Terminal Company, which operates an electric railway from 
Norfolk, Va., to the Jamestown Exposition grounds and Pine Beach, 
a distance of six miles, and a ferry line from the latter point to 
Newport News, has been purchased by the Norfolk & Portsmouth 
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Traction Company, a corporation operating numerous trolley lines, 
as well as gas and electric plants. The cost of the road and its 
equipment is said to have been more than $1,000,000. Until its 
recent sale it was a part of the Newport News & Old Point Railway 
and Electric Company’s system, of which W. J. Payne, of Richmond, 
is president. The road will be rehabilitated and put in good condi- 
tion for the Jamestown Exposition. 


UTAH LIGHT AND RAILWAY COMPANY SOLD—The Mormon 
Church, which has for some time been negotiating for the sale of its 
extensive public utility properties, has disposed of the most valuable 
of these properties to E. H. Harriman and persons interested with 
him in railroad affairs. The property which has changed hands is 
the Utah Light and Railway Company, a $10,000,000 corporation, 
which controls all of the electric lighting and most of the street 
railways of Salt Lake City and has net earnings of more than $700,- 
000 a year. Three-fifths of the stock has already been transferred to 
the Harriman interests. The consideration is not stated. Mr. 
Harriman was represented at the sale by W. H. Bancroft, one of 
the vice-presidents and general managers of the Oregon Short Line. 
The stock will be held by the Oregon Short Line, which is controlled 


ty the Union Pacific, and is the favorite holding company of the 
Harriman corporations. 


WESTERN POWER COMPANY ELECTS OFFICERS—It has 
now become generally understood that persons prominently identi- 
fied with the General Electric Company are interested in the West- 
ern Power Company, which has elected the following officers: Edwin 
Hawley, of New York, president; Frank H. Ray, of New York, and 
Philip Stockton, of Boston, vice-presidents; Frank Tompkins, of New 
York, treasurer, and H. P. Wilson, of the New York and San Fran- 
cisco firm of Brown, Wilson & Company, secretary. The board of 
directors chosen is made up as follows: A. C. Bedford, Edwin Haw- 
ley, F. H. Ray, Philip Stockton, F. W. Rollins, F. H. Davis, H. P. 
Wilson, J. N. Wallace and A. W. Burchard. This company is formed 
to harness the Feather river, for the purpose of furnishing power 
to electric railways and other enterprises in California. Construction 
work has been started at Big Bend tunnel and the Feather river. 
It is said that the company has negotiated between $8,000,000 and 
$9,000,000 of its $25,000,000 authorized bond issue. 


NEW PUBLICATIONS. 


HAWTHORNE WORKS OF THE WESTERN ELECTRIC COM- 
PANY—The Western Electric Company, Chicago, Ill., has prepared 
a notable catalogue devoted to a description and some illustrations 


of its works at Hawthorne, Ill., for the manufacture of power appa- 
ratus. 


THE MOTOR WAY—The Motor Way will hereafter be pub- 
lished by the Motor Way, a reorganization of the Technical Press 
of America. The officers of the new organization are: F. S. Ken- 
field, president; A. T. Leach, secretary and treasurer, and W. B. 
Canis, vice-president and general manager. The offices of The Motor 
Way will be in the Kenfield Publishing Building, Chicago, Ill. 


Messrs. Kenfield and Leach are the owners of the Kenfield Publish- 
ing Company. 


ELECTRIC TRACTION WEEKLY.—A new weekly, to be known 
as the Electric Traction Weekly, will be published from Cleveland, 
Ohio, beginning November 25, by the Kenfield-Fairchild Publish- 
ing Company. H. J. Kenfield, formerly New York manager of the 
Street Railway Review, will be general manager; F. L. Heath, 
treasurer; Charles B. Fairfield, Jr., formerly associate editor of 
the Street Railway Journal, will be editor, and George S. Davis, 
formerly Ohio correspondent for Ohio of the Street Rathoay Jour: 
nal, associate editor. 
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PERSONAL MENTION. 


MR. G. M. STUART, of Stuart-Howland Company, Boston, was 
a New York visitor this week. 


MR. MAX HARRIS, sales manager of the Nernst Lamp Company, 
Pittsburg, Pa., was a New York visitor last week. 


MR. GERALD W. HART, president of the Hart Manufacturing 
Company, Hartford, Ct., was in New York last week. 


MR. GEORGE TROWBRIDGE HOLLISTER, of Mackay & Com- 
pany, has been elected a director of J. G. White & Company, New 
York city. 


MR. WALTER DOOLITTLE, president of the Sterling Electric 
Company, of Lafayette, Ind., was a Chicago visitor the latter part of 
last week. 


MR. E. IRVING, president of the Sunbeam Incandescent Lamp 
Company, of Catherine, Ontario, stopped in New York last week 
while en route to Hot Springs, Va. 


MR. H. B. KIRKLAND has accepted a position with the National 
Metal Molding Company, Pittsburg, Pa., as assistant general sales 
manager. Mr. Kirkland was a New York visitor this week. 


MR. E. H. MATHER, who has been treasurer and manager of 
the Portland (Me.) Lighting and Power Company for the past six 
years, will resign this position to engage in private work in the city 
of Boston, Mass. 


MR. J. J. NATE, of the Minneapolis office of the Stromberg-Carl- 
son Telephone Manufacturing Company, accompanied by his daugh- 
ter, was a Chicago visitor last week. Mr. Nate's trip to Chicago 
was in connection with a line of new apparatus his company is 
putting on the market. He reports unusual activity in the Minne- 
apolis market. 


MR. W. F. LEATHERS has been promoted from the position of 
chief operator at Worcester, Mass., to that of district service inspec- 
tor of the New England Telephone and Telegraph Company’s Wor- 
cester division. Mr. W. D. Sargent, of the company’s Boston traffic 
department, has been appointed chief operator at Worcester, suc- 
ceeding Mr. Leathers. 


MR. GEORGE BULLOCK, formerly president of the South Cov- 
ington & Cincinnati Street Railway, has been elected president of 
the United Gas and Electric Company, of New Jersey. Mr. Bullock 
has also served as president of the Cincinnati Edison Electric Light 
Company, a director of the Cincinnati Street Railway Company and 
of the Cincinnati Gas Company, and he was active president of the 
Bullock Electric Manufacturing Company, which was subsequently 
acquired by the Allis-Chalmers Company. The United Gas and Elec- 
tric Company owns or controls the stocks and operates about a score 
of gas and electric properties in different parts of the country. 


OBITUARY NOTES. 

MR. WILLIAM H. CAMPBELL died suddenly at his home at 
Highland Mills, N. Y., on November 5. Mr. Campbell was one of 
the organizers of the Larchmont (N. Y.) Street Railway, and con- 
structed its lines between Larchmont and Stamford, Ct. He was 
sixty-two years of age, and is survived by a widow and son. 


MRS. NORVIN GREEN, widow of the late Norvin Green, for 
many years president of the Western Union Telegraph Company, died 
last Friday morning at her home in Louisville, Ky. Mrs. Green 
was a daughter of the late Captain English, and was in her eighty- 
fifth year at the time of her death. She lived for many years in New 
York city, but about fifteen years ago the family moved to Ken- 
tucky. Mrs. Green is survived by two danghters and three sous, 
Miss Susa T, Green and Miss Grace Green, both of Louisville, and 
Dr. James O. Green and John E. Green, of New York, and Pinck- 
ney F. Green, of Louisville. 


EDUCATIONAL NOTE. 


THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH- 
NOLOGY—The Thomas S. Clarkson Memorial School of Technology, 
Potsdam, N. Y., will hold the decennial founder’s day exercises at 
Chapel Hall of the institution on Friday, November 30. The address 
of the day will be delivered by Henry Smith Pritchett, president of 
the Carnegie Foundation for the Advancement of Teaching. The 
memorial exercises will be in charge of the Right Reverend William 
Crosswell Doane, bishop of Albany. 
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ELECTRICAL SECURITIES. 


While many persons interested in the stock market looked for 
an immediate resumption of the bull campaign, due to a Republican 
victory in the election of a governor in New York state, there was 
considerable disappointment in the unfavorable developments that 
followed. The election result was followed by heavy realizing, with 
considerable selling, the net result of which was that at the close 
of the week there had been a number of considerable price reduc- 
tions. The explanation of this condition of the market is said to he 
found in the monetary situation, and from now until after the turn 
of the year it is expected that monetary considerations will be the 
dominant factors in stock market developments. While the specu- 
lative apathy is a fact, it is also noteworthy that the present gen- 
eral prosperity is expected to prevail, and a significant reflection of 
this sentiment is found in the action of the Pennsylvania Railroad 
in increasing wages by 10 per cent of some 125,000 employés. The 
Standard Oil Company has also announced a 5 to 10 per cent wage 
increase, and it is stated that the United States Steel Corporation 
is considering similar action. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 10. 


New York: Closing. 
Allis-Chalmers common................cc008 16% 
Allis-Chalmers preferred..............cceee. 44 
Brooklyn Rapid Transit...............0. 2008 7715 
Consolidated Gas... .... ccc cc ecw cee cet ce eee 138 
General Electric. ......... 0... ccc ecw cee 174 
Interborough-Metropolitan common.......... 36% 
Interborough-Metropolitan preferred......... 7614 
Kings County Electric................2cceee 150 
Mackay Companies (Postal Telegraph and 

Cables) common ............eececcecees 
Mackay Companies (Postal Telegraph and 

Cables) preferred .......sssesessosesooo 69 
Manhattan Elevated........essesesesssssess 142 
Metropolitan Street Railway.........esees. 105 
New York & New Jersey Telephone......... 125 
Western Union........sssssoesseseceeseceso 8514 


Westinghouse Manufacturing Company...... 


The report of the Brooklyn Rapid Transit Company for the Sep- 
tember quarter showed gross earnings of $5,156,057, against gross 
in the same period last year of $4,841,988. There was not much 
difference in the item from recent estimates that have been made, 
but net, instead of showing a good increase under the conditions, 
was $25,737 less than last year, owing to a big gain in operating ex- 
penses. This was disappointing, as it had been figured that the 
latter item would be cut down this year. 

The Interborough-Metropolitan Company has issued a statement 
for the quarter ended September 30, 1906. This shows a deficit of 
$317,638, as compared with $783,023 for the previous year. 


Boston: Closing. 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating................ 233 


Massachusetts Electric............00. eee eeee 69 
New England Telephone.................... 129 
Western Telephone and Telegraph preferred. 83 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 71 
Electric Storage Battery preferred.......... 7l 
Philadelphia Electric..............0..- eee 8% 
Philadelphia Rapid Transit................. 2544 
United Gas Improvement...............0..- 96% 


It is estimated that the lease by the United Gas Improvement 
Company of the Connecticut Railway and Lighting Company, which 
is practically completed, will involve about $15,000,000, of which 
$7,000,000 is actual cash. Among the investments which will be 
turned into cash through the deal are about $6,000,000 in notes and 
$1,000,000 in bonds, and the income of the United Gas Improvement 
Company will be augmented to the extent of $600,000 per year. 


Chicago: Closing. 
Chicago Telephone.............-....- Serer er 117 
Chicago Edison Light................ eM second 145 
Metropolitan Elevated preferred............. 6514 
National Carbon common...........+-.-+46- 8614 
National Carbon preferred..............-... 119 


Union Traction common.................-.- — 
Union Traction preferred................4.6. — 
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ELECTRIC LIGHTING. 


MONTGOMERY, ALA.—The plant of the Pea River Power Com- 
pany, of Elba, has been placed in operation. 


LITTLE ROCK, ARK.—Capitalists of Carthage, Mo., are making 
arrangements to establish an electric lighting plant at Gravette. 


ILION, N. Y.—The Middleville Electric Light Company will 
increase its capital stock from $4,000 to $12,000 and build a new 
plant. 


MANASSAS, VA.—The contract for installing an electric light 
plant has been awarded to the J. M. C. Lucas Company, of Balti- 
more, Md. 


SANFORD, N. C.—The electric light plant at Sanford, owned by 
H. I. Thompson, was destroyed by fire on October 26. It will be 
rebuilt at once. 


KENMARE, N. D.—The plant of the Kenmare Light and Power 
Company was destroyed by fire in October. The loss is $10,000, 
covered by insurance. 


SALEM, N. Y.—The board of trustees has made a contract with 
Willett A. Reynolds to furnish light for thirty arc lamps of 2,000 
candle-power at $1,800 a year. 


HYATTSVILLE, MD.—The Potomac Electric Power Company, 
of the city of Washington, has been voted a ten-year franchise to 
furnish commercial and private lighting in Hyattsville. 


NEWBURGH, N. Y.—The village board of Marlborough has 
made a contract with the Newburgh Light, Heat and Power Com- 
pany to light the village with electricity. The lamps will number 
forty-five. 


KANSAS CITY, KAN.—The city council of Independence has 
passed an ordinance to extend the service of the municipal electric 
light plant to Maywood, a village one and a half miles west of the 
city limits. 


McCOMB CITY, LA.—The board of mayor and aldermen has 
renewed the contract for street lighting with the McComb Electric 
Light and Power Company for a term of five years at the price 
of $66 per lamp per year. 


READING, PA.—Work has been begun on the construction of 
the power plant of the Blue Mountain Electric Company in Bethel 
township, the capacity of which will be sufficient to furnish elec- 
tricity for Strausstown, Rehrersburg and Millersburg. 


WABASH, IND.—Officials of the Fort Wayne & Wabash Valley 
Traction Company, the first one to enter Wabash, state that when their 
new $1,000,000 power-house, which is now under construction, is 
completed they will ask for contracts for city lighting along their 
line. 


BALTIMORE, MD.—Another of the engines in the Westport 
power-house of the Consolidated Gas, Electric Light and Power 
Company has been started. Each one of these engines has a maxi- 
mum capacity of 4,500 horse-power and there are now four of 
them in operation. 


JOPLIN, MO.—The city now enjoys a revenue of $700 a month 
from commercial electric lighting, improvements costing $30,000 
having trebled the capacity of the plant. Each of the 189 city 
lights now costs $4.50 a month to operate. The price under pri- 
vate contract was $6 per light. 


MILWAUKEE, WIS.—The executive board of the Greater Mil- 
waukee Association has appointed a committee to investigate the 
financial standing and details of the proposition made by the Mil- 
waukee Engineering Company to the city for a franchise to fur- 
nish electric iight and power. 


ANN ARBOR, MICH.—The Washtenaw Light and Power Com- 
pany, a consolidation of the Pontiac and other companies, has pur- 
chased the Ypsilanti paper mill plant at Lowell on the Huron river 
for $100,000. The projected dams will be built in the spring. The 
deal is part of an electric power scheme backed by New York 
parties. 


GREEN BAY, WIS.—The Green Bay Gas and Electric Company 
announces a reduction from seventeen cents per kilowatt-hour for 
lighting to twelve cents, and from seventeen cents to ten cents 
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per kilowatt-hour for power. New machinery makes the reduction 
possible. It is expected that the reduced rates will. take effect 
January 1. 


GOUVERNEUR, N. Y.—Over 6,000 poles have been purchased 
and are being drawn along the route between Hermon and Gouver- 
neur, by the Hannawa Power Company, preparatory to stringing 
its wires to Gouverneur and vicinity. The work of placing them 
in position will begin as soon as the conditions of a franchise have 
been arranged. 


HAZLETON, PA.—The recently incorporated Consumers’ Elec- 
tric Light and Power Company, of Hazleton, has been reorganized 
and prominent capitalists are now in control. They are A. W. 
Drake, of Lattimer, president; O. L. Emmerich, of Hazleton, secre- 
tary and treasurer, and David Benjamin and John Crellin, of Hazle- 
ton, and Alfred Parde, of Philadelphia, directors. 


PASADENA, CAL.—A plan is under consideration to develop 
power from a hydraulic plant, utilizing the sewage water near 
the Sewer Farm. The fall of water is between 650 and 850 feet, 
and with the proper pipes a 400-horse-power plant could be operated. 
This would generate sufficient electric current to supply 145 arc 
lights and 3,500 incandescent lights, which will be needed for the 
new electric lighting system. 


KALAMAZOO, MICH.—The Grand Rapids Electric Company 
has filed in Kalamazoo county a trust deed to the Cleveland (Ohio) 
Trust Company for $250,000. The company has under way two 
lines, one extending from Grand Rapids to Aipena, and the other 
from Grand Rapids to Kalamazoo. This line will be extended to 
Battle Creek, then across to Coldwater and Ohio. The mortgage 
is for the purpose of securing more funds with which to do the 
work. 


GLASTONBURY, CT.—The Glastonbury Power Company has 
awarded a contract to J. G. White & Company, Incorporated, for 
the construction of a hydroclectrie plant on a branch of the Con- 
necticut river near Glastonbury. Current will be transmitted, 
probably at a pressure of 11 000 volts, to Hartford, and also to Glas- 
tonbury and vicinity. A dam, 600 feet long and sixty feet high, will be 
thrown across the river. Work will be started immediately, and it is 
expected that the plant will be in operation by the first of April next. 


MIDDLETOWN, CT.—The Middietown Electric Light Company 
has negotiated a contract for a supply of electric power from Lees- 
ville on the Salmon river, fifteen miles from Middletown. A Provi- 
dence syndicate has acquired rights at Leesville and has draughted 
plans for the development of a large power plant. A tract of land 
has been obtained in Marlboro which will be flooded and used as 
a storage reservoir. It is expected that the plant will be completed 
next summer. The Providence syndicate is negotiating contracts 
to supply electricity for light and power purposes to a large 
territory. 


SALT LAKE CITY, UTAH—Seldon I. Clawson and Richard R. 
Romney, of Salt Lake City, are contemplating the establishment 
of two power plants in Garfield county and with this purpose in 
view have filed applications for water rights. The first application 
asks the right to divert fifty second-fect from the Sevier river the 
water to be conveyed a distance of 6,000 feet, where a power plant 
is to be erected. The second application asks for fifty seeond-feet 
from Coyote creek in Garfield county, the power produced to be 
used for electric lighting purposes and propelling machinery in 
Coyote canyon. 


GRAND RAPIDS, MICH.—At a meeting of the stockholders of 
the Northwestern Michigan Light and Power Company, of Manistee. 
Mich., which has lately purchased the Manistee Gas and Electric 
Company, the following directors were elected: Edward M. Deane. 
Dwight Smith, Frank G. Deane, Harry B. Wales and Charles E. 
Moore. Immediately after the stockholders’ meeting a meeting of 
the directors was held and the following officers elected: Edward 
M. Deane, president; Dwight Smith, vice-president; Frank G. Deane, 
secretary and treasurer, and Harry B. Wales, general manager. This 
corporation is one of the new companies lately taken over by Ed- 
ward M. Deane & Company, of Grand Rapids. New apparatus is 
being installed and new mains laid, greatly extending the system. 
The bonds of the company have been sold. 
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ELECTRIC RAILWAYS. 


NORTH YAKIMA, WASH.—The stockholders of the Yakima 
Intervalley Traction Company have subscribed $100,000 for the con- 
struction of the electric railway for this city and valley. 5 


SHELBYVILLE, KY.—The electric line from Shelbyville to 
Louisville is now an assured fact. The entire right of way has 
been secured on the state pike except in a few cases, and condemna- 
tion proceedings have been instituted. 


WATERBURY, CT.—The Connecticut Railway and Lighting 
Company is making preparations to double track the Waterville 
line from Highland Park to Faber’s Switch, so-called. Most of the 
new track will be laid on private property. 


PORTLAND, ORE.—South Portland property amounting to 
$325,000 has been purchased by the Oregon Electric Railway Com- 
pany. The tracts purchased lie along the surveys in South Portlaad 
and consist of thirteen city blocks. They will be used for terminals 
and warehouses. 


MASSILLON, OH!IO—The electric lines formerly known as the 
Canton-Akron, Canton-New Philadelphia and Tuscarawas traction 
lines will, in the near future, be operated as divisions of the 
Northern Ohio Traction and Light Company’s extensive system of 
interurban and city electric railroads. 


CLEVELAND, OHIO—The three-cent street-car fare in this city 
became a reality on November 1, when the first cars were run on 
the lines of the Municipal Traction Company, recently established, 
which now has thirteen and one-half miles of its road in operation. 
The three-cent fare applies only to this line. 


KETTLE FALLS, WASH.—Engineers have arrived here to re- 
sume work on the Colville & Columbus Electric railroad that passes 
through this place. This is the road that was commenced last July 
and discontinued. It is understood that the old set of men is now 
entirely out and that men of capital are back of the enterprise. 


PORTLAND, ORE.—Supplementary articles of incorporation for 
the Portland Railway, Light and Power Company have been filed. 
By the filing of additional articles the corporation was given legal 
power to acquire the Portland General Electric Company, the Port- 
land Railway Company and the Oregon Water Power and Railway 
Company. 


SCHENECTADY, N. Y.—An order for electrical equipment 
amounting to about $50,000 has been placed with the General Elec- 
tric Company by the Schenectady Railway company. The order 
calls for motors, air-brake equipments, controllers, etc. It is the 
intention of the railway company to standardize its equipment on 
the various cars. 


SCRANTON, PA.—A third-rail road is to be built by the Midway 
Connecting Railway Company between Wilkesbarre and Sunbury 
and through Nanticoke. The new line will also enter Plymouth 
and connect with all the large towns in the southern end of the 
Wyoming valley. An ordinance granting franchises has been intro- 
duced in the councils of Wilkesbarre. 


JACKSONVILLE, FLA.—The contract for the erection of the 
power-house for the Tampa & Sulphur Springs Traction Company 
has been awarded to J. E. Bates & Company. The structure will 
be 104 by 104 feet and will be of sand-lime brick. It is estimated 
to cost $15,000. It is thought that the power-house will be com- 
pleted and the cars running to Sulphur Springs by January 1, 1907. 


MARENGO, IOWA—The citizens of Marengo have taken the first 
steps in the preliminary work of securing an electric freight and 
passenger railway southwest to Oskaloosa via Millersburg and What 
Cheer. At a recent meeting of the citizens of Marengo $5,000 was 
raised for purposes of preliminary work. It is expected to interest 
the people of Oskaloosa, What Cheer and Millersburg in the enter- 
prise. 


PITTSBURG, PA.—Manning Stires, president of the new Pitts- 
burg-Westmoreland Street Railway Company, while in McKeesport, 
stated that al] the difficulties had been settled and cars over the 
new road between McKeesport and Irwin would be running over the 
lines of the West Penn railways within six weeks. This new road 
has been building for several years but was delayed by many law- 
suits and obstacles, which have finally been overcome. 
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MILWAUKEE, WIS.—A petition has been circulated among 
property owners and residents of the towns of Grenfield and Frank- 
lin in this county and of the town of Raymond in Racine county, 
asking for an extension of the interurban service of the Milwaukee 
Electric Railway and Light Company. The line asked for would 
extend from the Hales Corners line to Howard’s Prairie, Raymond 
Center and Eagle Lake. 


BUFFALO, N. Y.—A certificate filed in the office of the county 
clerk tells of the merger of the Buffalo, Dunkirk & Western Rail- 
road Company and the Lake Erie Traction Company under the 
name of the Buffalo & Lake Erie Traction Company. The new com- 
pany will be capitalized at $3,900,000, being 39,000 shares of the 
par value of $100 each. The annual election of officers of the new 
concern is fixed for the third Monday in each September. The 
certificate of merger is signed by the directors of both companies. 


PITTSBURG, PA.—A new electric railway, to carry passengers 
between Pittsburg, New Castle, Beaver Falls and Midland, is being 
projected. The promoters and their engineers have gone over the 
ground recently, and it is said that the speed maintained on the 
new road will at least equal that of the average railroad passenger 
train. Twelve companies have been chartered by the Common- 
wealth of Pennsylvania, but these concerns may work in unison, it is 
said, to give western Pennsylvania a fast and efficient electric rail- 
way service. 


OSSINING, N. Y.—The village authorities of Ossining have 
granted a franchise to the Hudson River & Eastern Traction Com- 
pany, of which F. A. Stratton is president, to operate an electric 
street railway system in the village. The franchise is over the 
main thoroughfare of the town, which runs from the New York 
Central railway station to the centre of the village. Mr. Stratton’s 
company, it is said, will use 1,000 feet of the present street railway 
of Ossining, which is owned by the Westchester Traction Company. 
It is expected that the line in Ossining will be in operation within 
sixty days. The new company has a capital of $2,000,000. 


GETTYSBURG, S. D.—The farmers of Sully county, by popular 
subscription, have raised over $100,000 for the purpose of construct- 
ing and equipping an electric line from this city to Okobojo, a dis- 
tance of twenty-one miles. The money has al] been paid in and is 
on deposit in the bank of Pierre and Oneida, the county seat of 
Sully county, in which Okobojo is situated. Construction will be 
begun in the spring. Sully and Buffalo are the only counties east 
of the river that are not traversed by one or more railroads. It 
is proposed to build the new line first from Pierre to Okobojo, then 
west to Oneida and then north to Gettysburg, the terminal of the 
Watertown-Redfield line of the Northwestern. 


JOLIET, ILL.—It is stated that the Chicago, Joliet & Kansas 
City railway will run in an almost direct line from Joliet to Prince- 
ton, thence it will bend southerly and run into Toulon and then 
make its course almost straight westward to Keithsburg, where 
connection will be made with the Iowa Central. Branches may be 
run to Morris, Marseilles, La Salle and Kewanee. Possibly Mon- 
mouth and Galesburg will receive consideration. It is positively 
stated that the $10,000,000 bond issue on the Illinois division of the 
road has been taken by New York men. The contracts for the con- 
struction work have also been awarded. There is to be a mileage of 
246 miles in Illinois, and the construction is to commence January 1. 
The officers of the company are: president, J. C. Eden; chief engi- 
neer, B. F. Hardesty; constructing engineer, C. A. Denham. 


BOSTON, MASS.—Over 200 prominent business men represent- 
ing the boards of trade of Lynn, Salem. Peabody, Lowell and 
Beverly gathered at Burdett Hall, Lynn, recently to hear of the 
plans for a new electric air line which, it is claimed, a company is 
planning to build from Beverly to Sullivan square, Charlestown. 
The speaker was John H. Bickford, a Salem engineer, who said 
that a company, capitalized at $250,000, was shortly to go before 
the railroad commission for permission to put the scheme in 
execution. The new road, he said, will run trains from Beverly to 
Sullivan square in less than twenty minutes. The road is to start 
at Beverly, go through Salem, Peabody, enter Lynn at Glenmere, 
go along the base of High Rock to a central station in City Hall 
square, thence to West Lynn, Revere and Sullivan square. From 
Lynn to Boston the line is to be elevated. 
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NEW INCORPORATIONS. 


COLUMBUS, OH10—The Sunbury & Galena Telephone Company, 
Sunbury. Capital increased from $25,000 to $50,000. 


ALBANY, N. Y.—Queens Lighting Company, Queens county. 
$10,000. Directors: F. E. Wiske, J. F. Seering, J. W. Demarest, 
Queens. 


SALEM, ORE.—Gordon Falls City Manufacturing Power and 
Light Company. $175,000. Incorporators: Sigmund Sichel, Henry 
Hewett and R. W. Wilbur. 


NASHVILLE, TENN.—National Power Company. $25,000. In- 
corporators: James E. Caldwell, Daniel C. Buntin, V. E. Schwab, 
F. O. Watts and S. H. Ellison. 


SALT LAKE CITY, UTAH— Richfield Electric Light and Power 
Company, of Richfield. $50,000. Thomas Brown, president and man- 
ager; W. H. Seegmiller, vice-president; John Hood, secretary; J. M. 
Peterson, treasurer. 


AUSTIN, TEX.—The American De Forest Wireless Telegraph 
Company, of Texas. Principal office at Austin. 325,000. Incor- 
porators: W. D. Hart, G. W. Allen, M. A. Kopperi, of Austin; Abra- 
ham White, of New York; C. C. Wilson, of Denver, and Kal 
Schwartz, of Corsicana. 


ST. JOSEPH, MO.—St. Joseph Belt and Interurban Railway. 
To build a belt line through St. Joseph and around it to the north, 
and to construct an interurban line to Savannah. $1,500,000. Presi- 
dent, John S. Logan; vice-president, Louis Huggins; secretary and 
treasurer, John E. Dolman. 


OLYMPIA, WASH.—The Pacific & Eastern Railway Company, of 
Raymond. For the purpose of building a steam or electric railway 
from South Bend to Chehalis. $150,000, fully subscribed. Incor- 
porators: W. S. Cram, Jacob Siler, T. H. Donovan, of Raymond; 
S. L. Hyman, F. G. and H. G. Schoemaker, of South Bend, and 
Walter G. Hyman, of Burlingame, Cal. 


DATES AHEAD. 
Chicago, Ill., January 14-26, 1907. 


Milwaukee, Wis., January 


Electrical Trades Exposition. 


Northwestern Electrical Association. 
16, 1907. 


American Society of Mechanical Engineers. New York city, De- 
cember 4-7. 


INDUSTRIAL ITEMS. 


THE CASE MANUFACTURING COMPANY, Columbus, Ohio, in 
bulletin No. 22 describes and illustrates its line of electric cranes. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
an interesting booklet called “Lux.” This deals with the effective- 
ness of Nernst lamps in illumination. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
- Pa., in bulletin No. 101 describes and illustrates the installations of 
chloride accumulators for the Columbus Railway and Light Com- 
pany, Columbus, Ohio. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, Ohio, 
has ready for distribution a handsome catalogue devoted to engi- 
neering work. This covers mechanical, civil, electrical, mining 
and hydraulic engineering. 


DOSSERT & COMPANY, New York city, announce that they have 
received from their representatives in Milan, Italy, word that the 
Dossert solderless connectors exhibited at the Universal Exhibition, 
Milan, 1906, were awarded a gold medal. 


THE STANDARD VARNISH WORKS, New York city, announces 
that its W. P. insulating black, gotten up especially for use in con- 
nection with interior wiring, signal telephone and telegraph work, 
has been approved by the Underwriters’ laboratories, Chicago, Ill. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park place, New York city, is calling attention to its ironclad 
weatherproof bells, improved water-tight push-buttons and red- 
seal dry batteries, in a neat folder, copies of which may be had 
upon application. 


THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., an- 
nounces that the demand for its single-phase, self-starting vertical 
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motors for direct-connection to centrifugal pumps, etc., has far sur- 
passed its most sanguine expectations. This vertical type is be- 
coming more popular all the time. 


THE INDEPENDENT ELECTRIC COMPANY, El Paso, Tex., 
has been organized by B. P. Dubinski and S. Frankenstein. This 
company will deal in electrical supplies, machinery and implements, 
and is requesting discount sheets, catalogues and bulletins from 
supply men and manufacturers. 


THE BANNER ELECTRIC COMPANY, of Youngstown, Ohio, 
manufacturer of the “Banner” incandescent lamp, is reported to 
be having a record season and that the month of October was by far 
the largest since the company has been in business. The company 
reports that it is actually making on an average of 8,000 lamps per 
day at the present time. 


THE PACIFIC ELECTRIC MANUFACTURING COMPANY, 
1161 Howard street, San Francisco, Cal., is prepared to furnish 
apparatus and appliances for handling electrical energy at high 
potentials on long-distance transmission systems. This company 
has published a new catalogue which it will be pleased to send to 
any one interested upon request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is send- 
ing to the trade circulars and bulletins descriptive of the Colum- 
bia incandescent lamp, for which it is sales agent. The Columbia 
lamp is well and favorably known and as this is the time of the 
year when the majority of lamp contracts are made, the company 
suggests that consumers write them for its yearly-contract plan. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Chicago, Ill., 
is distributing an attractive catalogue devoted to the “Automoto- 
neer.” This is a mechanical device for attachment to the controller 
spindle of electric cars, which forms an effective check upon a 
careless motorman and preserves the car equipment from unneces- 
sary shocks, due to too rapid application of the controller handle. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has pub- 
lished a handsome bulletin devoted to round-type direct-current 
motors. In addition to the text describing these machines there 
are dimension diagrams given, and also a number of views show- 
ing typical applications of this apparatus. Another pamphlet which 
the company has recently published is devoted to electric motors for 
driving ventilating fans and blowers. 


THE NEW YORK ELECTRIC CONTROLLER COMPANY, 21-27 
New Chambers street, New York city, has ready for distribution 
some attractive literature devoted to its antomatic moter-con- 
trolling devices. This apparatus was illustrated and described re- 
cently in the ELECTRICAL Review. Some of the features of this 
apparatus are the elimination of rubbing contacts, suction air pots, 
cams, gears, belts, compression cylinders or retarding springs. 


THE ILLINOIS TELEPHONE CONSTRUCTION COMPANY, 
Chicago, Ill., has published a handsome catalogue describing the 
Chicago tunnel system built for the Illinois Tunnel Company. The 
grand total of tunnel feet constructed August 1, 1906, was 239,205. 
George W. Jackson, general manager and chief engineer, states 
that the construction of the entire system has been accomplished 
without the company being called upon to defend or pay any claims 
for damages of any kind. Albert G. Wheeler is president of the 
company. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has published a new series of descriptive literature 
for insertion in its perpetual catalogue. A partial description of 
these are as follows: Bulletin 34—self-starters for use with squir- 
rel-cage motors; 35—self-starters for slip-ring type motors; 51— 
electric-elevator controllers; 53—elevator controllers for direct- 
current motors; 54—elevator controllers, mechanically operated; 
56—elevator controllers for use with slip-ring motors; 57—elevator 
controllers for use with squirrel-cage motors; 6114—reversible speed 
regulators; 67—non-reversible drum controllers, for printing 
presses, machine tools, etc.; 6714—‘‘compound” non-reversible drum 
controllers; 68—drum controllers with two reverse speeds; 6814— 
“compound” full reverse drum controllers; 77—‘compound” non- 
reversible machine tool controllers, drum type; %78—‘‘compound” 
full reverse machine tool controllers, drum type; 79—‘compound” 
resistances; 7914—machine tool controllers, reversing and non-re- 
versing, with no-voltage release, or overload and no-voltage release. 
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Record of Electrical Patents. 


Week of November 6. 


834,899. DENTAL HANDPIECE. Wallace W. Freeman, Norfolk, 
Va. Filed August 22, 1905. A small electric drill for dental 
purposes. 


834,912. ELECTRIC IGNITER. 
assignor of one-half to G. H. Geiger, Dayton, Ohio. 
ber 29, 1903. An igniter for gas or oil engines. 


834,948. ELECTRICAL FURNACE. Frank J. Tone, Niagara Falls, 
N. Y. Filed September 14, 1905. Renewed April 6, 1906. The 
base of the furnace is provided with a space for a cooling 
medium, so as to prevent diversion of the current through it. 


234,952. THERMOSTATIC CIRCUIT-CLOSER. Charles L. Walker, 
Harrow, England. Filed March 25, 1904. Two vessels contain- 
ing the measuring fluid and having a connecting passage are 
celia so that one follows more quickly temperature varia- 
tions. 


834,953. RHEOSTAT. Orville T, Weiser, Philadelphia, Pa., as- 
signor to Siegmund Lubin, Philadelphia, Pa. Filed February 
7, 1906. A supporting frame carries conducting members for 
making connections between the resistance units. 


834,989. ELECTRIC FUSE. John J. Miley, Boston, Mass. Filed 
March 5, 1906. One terminal of the fuse is elongated so as to 
adapt it to various fuse boxes. 


Joseph N. Kelly, Dayton, Ohio, 
Filed Octo- 


834,990. INCANDESCENT ELECTRIC LAMP. 


£34,990. INCANDESCENT ELECTRIC LAMP. George P. McDon- 
nell, St. Louis, Mo., assignor to American Electric Company, 
East Orange, N. J. Filed September 1, 1905. The ends of the 
carbon filament are imbedded in the stem of the lamp. 


834,995. ELECTRIC CLOCK. Arthur F. Poole, Wheeling, W. Va. 
Filed December 6, 1900. A system of electrical synchronized 
clocks. 


834,998. ELECTRIC-WAVE-FORM TRACER. Harris J. Ryan, 
Ithaca, N. Y. Filed July 3, 1905. <A pencil of rays produced 
in a vacuum is deflected by means of two sets of coils so as to 
produce a luminous trace on a phosphorescent screen, 


835,003. ELECTRIC TERMINAL FIXTURE. Arvid H. Svensson, 
Buffalo, N. Y. Filed January 8, 1906. The conductors are im- 
bedded in a flexible insulating cord which is screwed directly 
into the ceiling fixture. 


835,006. MEANS FOR OPERATING THE SWITCHES, FROGS 
AND SIGNALS OF ELECTRIC TRAMWAYS. Leonard Atkin- 
son, Christchurch, New Zealand. Filed April 18, 1906. A sig- 
nal operated mechanically by the passage of the car. 


835,013. TELEGRAPHIC TAPE PERFORATOR. Patrick B. De- 
lany, South Orange, N. J., assignor, by mesne assignments, to 
the Telepost Company. Filed November 1, 1904. An electro- 
magnetic perforator for machine telegraphy. 


835,023. TRANSFORMER. Hermann Heinicke, Steglitz, near Ber- 
lin, Germany. Filed January 17, 1905. A transformer for 
high-tension electric waves. 


835,025. CIRCUIT PROTECTIVE DEVICE. Dugald C. Jackson, 
Madison, Wis. Filed September 24, 1904. A resistance intro- 
duced in the circuit is normally short-circuited, but brought 
into action due to excessive loads. 


835,037. TELEPHONE REPEATER CIRCUIT AND APPARATUS. 
Herbert E. Shreeve, Newton, Mass., assignor to American Tele- 
phone and Telegraph Company. Filed January 24, 1906. Means 
are provided for adjusting the relative resistance and capacity 
of a relay and an induction coil. 


835,046. TELEPHONE SYSTEM. Alfred Stromberg, Chicago, Ill., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Filed November 24, 1902. A common 
battery system employing an adjustable cut-off relay in the 
line circuit. 


835,047. TELEPHONE EXCHANGE SYSTEM. Harry G. Webster, 
Chicago, Ill, assignor to Stromberg-Carlson Telephone Manu- 
facturing Company, Rochester, N. Y. Filed May 7, 1903. A 
switching apparatus is provided at a substation which is con- 
trolled by a source of current at the exchange. 


835,074. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, St. Louis, Mo. Filed October 11, 1904. A 
rotary snap-switch. 


835,097. TORPEDO-SETTING MECHANISM. Chester L. Chamber- 
lain, Los Angeles, Cal. Filed April 19, 1906. An electrical 
device for setting signal torpedoes on railways. 


835,108. DEVICE FOR REVERSING AND AUTOMATICALLY 
BLOCKING TRAINS ON ELECTRODYNAMIC TRACTION 
RAILWAYS. Julien Dulait and Leon Rosenfeld, Charleroi, Bel- 
gium. Filed February 8, 1905. Contacts closed by a car on 
a track section cut off power from the preceding section by 
means of an oscillating motor. 


835,113. INSULATING COMPOUND. Samuel G. Penney, Allegheny, 
Pa. Filed June 19, 1906. The compound consists of maltha, 
byerite, benzine and carbon tetrachloride. . 


835,119. TELEPHONB ATTACHMENT. Bradley L. Stone and 
George M. Dressel, Belpre, Ohio. Filed March 12, 1906. A drop 
attachment for extension bells. 


835,142. INSULATING COMPOSITION. Wilson H. Strickler, Co- 
lumbus, Ohio. Filed February 16, 1906. The material is formed 
of communited asbestos and mica, double silicate of soda and a 
solution of soap. 


835,158. TERMINAL TIP FOR ELECTRIC CONDUCTING WIRES. 
Gustave L. Herz, New York, N. Y. Filed August 15, 1904. A 
sheet metal terminal. 


835,181. TELEPHONE. Robert A. Davidson, Santa Cruz, Cal. Filed 
May 14, 1906. A talking circuit is normally open, but may be 
closed from the exchange or by lifting the receiver. 


835,183. ELECTRIC BELL. Harold W. Eden, Detroit, Mich., as- 
signor, by mesne assignments to P. R. Manufacturing Company, 
Detroit, Mich. Filed December 26, 1905. The hammer is carried 
on a compound lever. 


835,199. ELECTRIC BELL. Charles M. Proctor, Detroit, Mich., 
assignor, by mesne assignments, to P. R. Manufacturing Com- 
pany, Detroit, Mich. Filed December 26, 1905. The supports 
for the apparatus are punched up out of the sheet metal base. 


£35,211. COUPLING DEVICE. Charles E. Atkinson, Richmond, 
Ind., assignor of one-third to John M. Lontz, and one-third to 
Alexander Gordon, Richmond, Ind. Filed October 20, 1905. The 
two members of the couple dovetail together. 


835,227. DYNAMOELECTRIC MACHINE. Robert Pohl, Bradford, 
England, and Felix Pohl, Cologne, Germany, assignors of one- 
half to the Phenix Dynamo Manufacturing Company, Limited, 
Thornbury Works, Bradford, England. Filed January 28, 1905. 
Employs auxiliary poles. 


835,235. PRESS FOR MAKING GLASS INSULATORS OR SIMILAR 
ARTICLES. Henry M. Brookfield, New York, N. Y., and William 
D. Stivers, Jersey City, N. J.; said Stivers assignor to said Brook- 
field. Filed January 30, 1902. A press for molding glass insu- 
lators split vertically. 


835,236. PRESS FOR MAKING INSULATORS OR SIMILAR AR- 
TICLES. Henry M. Brookfield, New York, N. Y. Filed August 
10, 1905. A press for molding glass insulators having a single 
solid portion forming the head. 

835,269. SELECTIVE SYSTEM. William R. Whitehorne, Bethle- 
hem, Pa., assignor of one-half to Barry MacNutt, Bethlehem, 
Pa. Filed March 15, 1906. A signaling device is provided with 
a plurality of paths for the magnetic flux. -The operating de- 
vice is placed in but one of these paths. 

835,279. TELEGRAPH POLE. Broderick Haskell, Franklin, Pa. 
Filed May 7, 1906. The pole is built up of U-shaped members 
held together by clips. 

835,280. POLE FOR TELEGRAPHS, ETC. Broderick Haskell, 
Franklin, Pa. Filed May 7, 1906. The U-shaped members of the 
pole are held in place by filler blocks and bolts. 
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835,281. TELEGRAPH POLE. Broderick Haskell, Franklin, Pa. 
Filed May 31, 1906. The upright members of the pole are held 
in place by outside clips bolted to a spreader. 


835,282. INCANDESCENT LAMP CLUSTER. Harvey Hubbell, 
Bridgeport, Ct. Filed October 15, 1904. A method of construc- 
tion. 


835,321. 
signor to General Electric Company. 
meter of the induction type. 


ELECTRIC METER. William H. Pratt, Lynn, Mass., as- 
Filed April 20, 1904. A 


835,282. 


INCANDESCENT LAMP CLUSTER. 


835,322. ELECTRIC MEASURING INSTRUMENT. William H. 
Pratt, Lynn, Mass., assignor to General Electric Company. Filed 
May 24, 1904. An indicating meter. 


835,327. PROCESS OF INSULATING ELECTRICAL CONDUCTORS. 
George H. Rupley, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed January 13, 1906. Oil, freed from glycerine, 
mixed with powdered material, applied to the conductor and 
dried. 


835,329. 
James Snodgrass, Johannesburg, Transvaal. 
1906. The cathodes are formed of wire mesh. 


835,344. CURRENT RECTIFIER. William S. Andrews, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed August 
13, 1904. An electrolytic rectifier adapted for polyphase current. 


835,353. CUT-OUT. Richard Fleming, Lynn, Mass., assignor to Gen- 
eral Electric Company. Filed April 30, 1903. A switch is con- 
tained within a supporting insulator. 


835,354. SYSTEM OF ELECTRICAL DISTRIBUTION. Richard 

' Fleming, Lynn, Mass., assignor to General Electric Company. 

Filed October 13, 1905. Vapor rectifiers transform the alternat- 
ing current to direct current for operating arc lamps. 


835,361. TELEPHONE RECEIVER. Charles T. Mason, Sumter, 
S. C., assignor to the Sumter Telephone Manufacturing Com- 
pany, Sumter, S. C. Filed March 7, 1906. The cup supporting 
the diaphragm is carried on the magnet. 


835,362. OPERATING BULKHEAD DOORS. Wilbur L. Merrill, 
Schenectady, N. Y., assignor to Genera] Electric Company. Filed 
January 19, 1906. The door is operated by a motor. 


835,363. CONSTANT-CURRENT GENERATOR. Maurice Milch, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
April 3, 1905. Two series of field coils are used connected differ- 
entially and controlled by two sets of brushes. 


MEANS FOR PRECIPITATING GOLD AND SILVER. 
Filed January 3, 
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835,363. CONSTANT-CURRENT GENERATOR. 


835,367. INSULATION FOR ELECTRIC CIRCUITS AND METHOD 
OF PRODUCING THE SAME. Harris J. Ryan, Ithaca, N. Y., 
assignor to Westinghouse Electric and Manufacturing Company. 
Filed September 24, 1903. The transformer coils are submerged 
in a liquid dielectric under pressure. 


835,377. MACHINE FOR BASING INCANDESCENT LAMPS. 
Alfred Swan, New York, N. Y., assignor to General Electric Com- 
pany. Filed March 17, 1905. A machine for placing bases on 
incandescent lamps, 
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835,382. SYSTEM OF VALVE CONTROL. Frederick A. Willard, 
Rochester, N. Y., assignor to General Electric Company. Filed 
February 23, 1906. The valves are operated by electric motors. 


835,384. ELECTRIC SIGNALING SYSTEM. James S. Anderson, 
Ames, Neb. Filed June 16, 1906. The signal is operated by con- 
tacts closed by the train. 


835,388. THERMAL CUT-OUT. Ernst J. Berg, Schenectady, N. Y., 
assignor to General Electric Company. Filed June 1, 1903. A 
multiple fuse, one fuse being surrounded by a reactive coil. 


835,401. PROTECTIVE DEVICE FOR AUTOMOBILE MOTORS. 
Alexander Churchward, Schenectady, N. Y., assignor to General 
Electric Company. Filed June 12, 1905. Means are provided 
for opening the armature circuit should the fleld circuit be 
broken. i 


835,407. ALTERNATING-CURRENT MACHINE. Max Déri, Vienna, 
Austria-Hungary, assignor to Stanley Electric Manufacturing 
Company. Filed April 12, 1905. Transformer windings are pro- 
vided on the field in addition to the ordinary windings. 


835,410. SIGNAL. Charles R. Dowler, Lamar, Col., assignor to 
the Colorado Railway Signal Company. Filed January 12, 1908. 
A railway signal of the closed-circuit type. 


835,411. CIRCUIT-BREAKING DEVICE. Charles R. Dowler, Lamar. 
Col., assignor to the Colorado Railway Signal Company, Lamar, 
Col. Filed February 9, 1906. A signal arranged to be actuated 
by the washing away of the track embankment. 


835,415. SWITCH. Edgar W. Gough, Great Barrington, Mass. 
May 3, 1905. A time-control switch. 


835,416. REGULATOR FOR ELECTRIC CIRCUITS. Edgar W. 
Gough, Great Barrington, Mass. Filed July 6, 1905. The regu- 
lator is operated by two independent electromagnets. 


Filed 


835,367. INSULATION FOR ELECTRIC CIRCUII8 AND METHOD OF 
PRODUCING THE SAME. 


835,419. ALTERNATING-CURRENT BLOCK-SIGNAL SYSTEM. 
Max R. Hanna, Schenectady, N. Y., assignor to General Electric 
Company. Filed April 26, 1906. A block-signal system operated 
by alternating currents. 


835,422. LAMP-SHADE HOLDER. Henry A. C. Hellyer, Tenafly, 
N. J. Filed April 26, 1906. The holder supports the shade by 
means of interior projections. 


835,427. RECEPTACLE. Charles H. Hill, Schenectady, N. Y., as- 
signor to General Electric Company. Filed February 11, 1905. 
A receptacle suitable for switchboard signal lamps. 


835,441. SIGNALING SYSTEM. Wesley E. Laird, Pittsfield, Mass., 
assignor to Stanley Electric Manufacturing Company, Pittsfield, 
Mass. Filed July 22, 1904. A signal is actuated by means of 
electromagnets and a ratchet. 


835,444. INDUCTION-MOTOR CONTROL. Marius C. A. Latour, 
Paris, France, assignor to General Electric Company. Filed 
March 27, 1905. The motor is provided with a number of pole- 
windings, and the speed is varied by changing the position of 
the poles without changing their number. 


835,461. ELECTRICAL MEASURING INSTRUMENT. Edwin F. 
Northrup, Philadelphia, Pa., assignor to the Leeds & Northrup 
Company, Philadelphia, Pa. Filed May 26, 1906. The move- 
ment of the indicating needle is controlled by a number of coils 
moving into and out of a magnetic field. 


835,484. DEMAND INDICATOR. Leonard Wilson, Pittsfield, Mass., 
assignor to Stanley-G. I. Electric Manufacturing Company. Filed 
September 18, 1905. The displacement of an indicating liquid 
is controlled by a heating strip. 


835.487. SYSTEM OF ELECTRICAL REGULATION. John L. 
Creveling, Cronly, N. C. Original application filed February 
12, 1902. Serial No. 93,775. Divided and this application filed 
December 19, 1903. A regulator for maintaining given current 
outputs of a generator according to the voltage of the storage 
battery being charged. 
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THE TELEPHONE AS A MEASURING INSTRUMENT. 

A good deal has been heard of late about the use of the tele- 
phone for measuring small electric currents. In this connection 
it is always the telephone receiver that is implied, and its value 
depends upon its sensitiveness; a very small amount of energy 
is sufficient to produce an audible click in a sensitive instru- 
ment. For certain purposes the telephone receiver is a reliable 
and sensitive device. It may be used with good results for 
comparing electrical quantities, if the proper conditions be 
secured. When it is possible to arrange the measurement so as 
to use a null or zero method the telephone works very well. It 
serves here merely as a means of balancing two quantities. It 
will indicate by its silence a slight unbalancing one way or 
the other, serving to produce a sound in the receiver. For such 
uses it is necessary that the energy which actuates the receiver 
be pulsating; otherwise no sound will be produced. The earliest 
use of the instrument was to compare inductances and capacities, 
an alternating current being employed; and later it was used 
in an adaptation of the potentiometer, measuring electromotive- 
forces. The circuit containing the receiver in this case was 
periodically opened. 

But the telephone receiver is now being used to some extent 
in another way, the accuracy of which may be questioned. It 
is sought to measure by means of it small amounts of electrical 
energy by comparing the intensity of the sound produced in the 
telephone receiver with that produced by energy supplied from a 
second source. The latter supply is varied and the connections 
alternately thrown from one circuit to the other until the ex- 
perimenter decides that the sounds are equal. In this use 
very much depends upon the judgment of the experimenter. 
He must determine the relative intensities of two sounds. Any 
one who has done any photometric work knows how difficult it 
is to decide when two surfaces are equally illuminated if the 
Although it is 


possible that the eye may be somewhat more erratic than the ear, 


color of the lights be not identically the same. 


it is not probable, and unless the two sounds produced in the 
telephone are exactly alike in all respects, both in intensity and 
quality, it will be just as difficult to decide when a balance is 
And when using the tele- 
phone there is this additional difficulty as compared with the 


secured as it is in the photometer. 


photometer: In the latter case two things are compared which 
are seen simultaneously, but in the former two sounds are com- 
pared which are heard alternately. 

There is also another chance of error. The sound produced 
in the telephone undoubtedly depends not only upon the quan- 
tity of energy passed through, but the manner of its passage; 
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upon the form of the electric impulse; and until this phase has 
been tested it is a little risky to accept quantitative results when 
obtained by means of the telephone receiver. Under proper con- 
ditions it might give satisfaction for qualitative results, but even 
here there is ample opportunity for error. 


UNDERGROUND CABLES FOR HIGH-VOLTAGE 
TRANSMISSION. 

In the discussion of underground cables contained in the 
paper presented by Mr. H. G. Stott at the recent street railway 
convention, the reference to cables for higher voltages is sig- 
nificant. Heretofore the use of underground cables for trans- 
mission purposes has been confined almost entirely to city use, 
and the voltages employed have been from 6,000 to 11,000. 
In some cases higher values have been used—as high as 25,000; 
but this has generally been to meet some peculiar condition. 
For city purposes, where the distances are not great, there would 
seem to be no need at present for a great increase in pressure. 
For long-distance transmission, on the other hand, the ex- 
pense of laying the conductors underground makes such a system 

prohibitive at the present time, even were it possible to construct 
-a cable for the voltages now employed. On first thought, there- 
fore, there seems to be no demand for a cable which could be 
used safely on a 44,000-volt system underground. 

Nevertheless, that the idea of using such cables should occur 
to any one indicates the general trend of engineering progress. 
At the present time the high-tension apparatus of a city system 
is capable of operating at a considerably higher voltage than 
that employed, with the exception of the cables, and our present 
experience leads us to believe that when cables for these higher 
pressures are demanded that they will be forthcoming. As 
pointed out by Mr. Stott, a 44,000-volt, three-phase, star-con- 
nected system with grounded neutral should be as safe to 
operate as a 25,000-volt system with the neutral ungrounded. 
But the question may be asked, in what way would a city system 
gain sufficiently by a four-fold increase in voltage to compensate 
for the increased cost of the cables? ‘The distances are short as 
compared with cross-country transmission systems; and the 
opportunity of transmitting this power throughout the large 
area which a high voltage would bring within economical dis- 
tance is one which few companies are in a position to avail 
themselves of. Evidently the gains must be sought in some 
other way. They consist, of course, of an increase in efficiency 
of transmission which, in some cases, would be but a small gain; 
and in a decrease in the cross-section of copper conductors, 
somewhat, if not entirely, offset by the increase in the cost of 
insulation. But the most important gain would undoubtedly 
be the reduction in the currents transmitted, The experience 
of some of our largest city systems has shown that more trouble 
is to be expected from cables carrying large currents at moder- 
ately high voltages than from those carrying small currents at 
the highest voltages we employ; and a reduction in these cur- 
rents, even at the cost of increasing the voltage, would, it is 
believed, add much to the reliability of the system and reduce 
the damage to cables when accidents do happen. 


ELECTRICAL REVIEW 


Vol. 49—No. 21 


If 44,000 volts be adopted for underground transmission 
lines, and it be found successful, it would not be surprising to 
have even higher voltages tried. Such a system is coming very 
close to the voltages now employed on the longest overhead 
transmission systems. These generally lie between 50,000 and 
60,000, the latter figure as the upper limit, set, not by the 
weakness of the electrical apparatus, but because above this 
point the losses from the overhead wire increase rapidly. It 
is possible that some such limitation will be found for under- 
ground cables, yet if transformer windings operate satisfactorily 
at 80,000 volts or more the limiting consideration may be merely 
one of cost. The insulation thought to promise best for such 
cables is one consisting of cloth tape properly impregnated with 
some good compound. Rubber will hardly be used until some 
way of preventing the deleterious effect of high-tension dis- 
charges has been devised. This is fortunate, in a way, since 
our rubber resources are already taxed to the utmost to supply 
the necessary quantity of material for insulating low-potential 
wires. i 


INCREASING THE INSTITUTE MEMBERSHIP. 

The American Institute of Electrical Engineers is the rep- 
resentative organization of the electrical engineering profession, 
and, as has been pointed out several times in the presidential ad- 
dresses of recent incumbents of office of the Institute presidency, 
it should be the duty of all those who are directly connected with 
the electrical industry, and particularly those whose earning 
powers are augmented by the advancing prestige given to elec- 
trical engineering by reason of the Institute and its work, to 
support the organization, and, entering into its spirit, to live up 
to the high standard it seeks to provide. 

The nearness to completion of the new Engineers’ Build- 
ing, with adequate office facilities, expanded library accommoda- 
tions, and members’ privileges to which the Institute is entitled 
as one of the founder bodies, brings out very strongly at this 
time the advantage of Institute membership. 

While the growth of the Institute membership has been 
steady and considerable gains have been made within the past 
three or four years, the numerical gain has not been in propor- 
tion to the gain in the industry, to the efforts of those who 


have been largely responsible for this wide-spread activity, nor 


to the prosperity which has come to those who have been en- 
gaged in the industry. 

In his discussion of “Engineering Honors,” which was taken 
as the theme of the presidential address, delivered at the Mil- 
waukee convention, President Wheeler quoted Francis Bacon 
where he says, in the preface to his “Maxims of the Law”: 

“I hold every man a debtor to his profession; from the 
which as men of course do seek to receive contenance and profit, 
so ought they of duty to endeavor themselves by way of amends 
to be a help and ornament thereunto.” | 

The speaker showed that one way in which every one ought 
to be a help to his profession is by giving it the support which 
comes from his membership. This seems to be little enough to 
ask of any one who has profited in any way by his profession, 
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yet an examination of the Institute membership list will show 
important sections of the country without Institute representa- 
tion. In his inaugural address on September 28, President 
Sheldon stated that “one of our foremost and largest universi- 
ties, with an electrical engineering course in its curriculum, has 
not a single person connected with it whose name appears upon 
our rolls.” 

This is not as it should be. Many of the brightest minds 
in electrical engineering of history have done noble work in the 
name of the Institute, and to-day, men of the same type are 
giving conscientious service to the Institute, largely that the 
profession as a whole may be advanced. Every man who pos- 
sesses the proper qualifications for membership either associate 
or full, should hold it an honor and distinction to be enrolled. 


_ SUBSTATION PRACTICE. 

It is unfortunately true that the practising engineer finds 
little time for writing. This lack of opportunity is felt not 
only by the students of text-books, who are forced to depend 
largely upon those who have made a business of teaching, rather 
than upon the men who actually do the work, but by the tech- 
nical journals as well. Probably in no other field of journalism 
is it so difficult to get the proper men to discuss vital problems, 
and nearly all such contributions are obtained by solicitation— 
they are not offered voluntarily. | 

This condition must not be taken as a discredit to those 
who do write for the text-books or for the journals; in fact, 
many of these books or writings could not be improved upon, 
so far as they go. The theory is accurately and clearly pre- 
sented, and often the modifications which practice makes de- 
sirable are dwelt upon, sometimes at length; yet there does 
remain a lack of discussion of the problems met every day 
by the man who spends his life in the central station or on the 
railway or in telephone work, or any of the other many branches 
of engineering. | 

Many of these men do not seem to have time for writing; 
to others, no doubt, these matters are so commonplace that they 
can not believe that they are interesting to those who are not 
so familiar with them; and others, again, have not developed 
the faculty of observation. For this reason the paper presented 
on another page of this issue by Sydney W. Ashe is of 
unusual interest. Mr. Ashe, having felt during his work of 
teaching the need for more definite information dealing with 
operating practice, obtained employment at a railway substa- 
tion, actually doing the work there, and at the same time study- 
ing it in all its phases. The result is not only a clearer insight 
into the ways of doing things, but, by comparing the conditions 
of the men who work upon the different shifts of the day, some 
deductions are drawn which seem to bè of considerable value. 
Such studies are not only interesting to others who are doing 
just such work, but they are doubly interesting to the man 
who has not had the opportunity of actually seeing for himself. 
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PLANS FOR ELECTRICAL SUPPLY IN LONDON. 

An interesting report has been presented to the London 
(England) County Council by its highway committee, drawing 
up a scheme for supplying London with cheap power. An 
abstract of this report will be found on another page of this 
issue. It shows that the committee has taken a broad view of 
the situation and plans on a large scale. 

At the present time there are in London fifteen municipal 
systems and a number of private plants. The report advises 
that all of these be acquired by the County Council and that 
power be obtained from Parliament to supply electric power to 
an area of 451 square miles. Of this large district 117 square 
miles are in London, the rest lying in the surrounding districts. 
The scheme suggested is, in brief, the building of one or two 
large generating stations where modern machinery may be in- 
stalled for generating power and distributing it by means of 
high-tension, three-phase lines to substations suitably located. 


. The generating stations now in operation there may be used as 


substations, though it is contemplated to abandon their generat- 
ing machinery gradually as the new system goes into operation. 
Several of these power stations are very modern in design, some 
of them having been put into service recently. The investment 
which hag already been made in these plants amounts to over 
$63,000,000, a great deal of which was alvanced by the London 
County Council to assist the local authorities in financing their 
individual plants. The new system, it is estimated, will cost 
$7,000,000 for the land, station and equipment, and $13,250,000 
for the transmission and distributing systems. This brings the 
entire .cost for the undertaking to about $85,000,000, allowing 
for the private plants which must be acquired. It will not be 
necessary to raise all of this large sum, as, of course, in acquir- 
ing the old plants that money which has already been advanced 
will be deducted from the cost. 

The outcome of this undertaking, as well as that which is 
now under consideration for Paris, will be watched in this coun- 
try with much interest. No city on this side of the Atlantic 
has gone so deeply into the municipal operation of light and 
power systems, and recent reports from engineers who have been 
to Europe were, on the whole, rather unfavorable. London, it 
seems, is in a peculiar condition. It is losing a number of its 
important manufacturing works because they can not secure 
cheap power, or rather because they can do better elsewhere ; 
and it is to supply this want that the present scheme is pro- 
posed. Although $63,000,000 seems a lot to pay to acquire one 
or two large plants in place of some fifteen small ones, it should 
be borne in mind that it will be some years before the new 
system can be delivering power—the earliest date set is 1910— 
and that a good deal of the machinery now in use will be by 
that time superannuated and should be retired. It is probable 


that the more recent plants will continue to work as auxiliaries 
for some years longer. The engineering problems in the plan 
are of considerable magnitude and must be viewed broadly. If 
the report of the committee be adopted and authority be obtained 
from Parliament to go ahead with the work, the engineering 
plans will certainly prove of very great interest. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW. 


XI—Tue Use or ConTINvOUS AND RE- . 


CORDING Gas-TESTING APPARATUS. 


A large number of automatic and re- 
cording gas-testing instruments of various 
types have been devised and are now being 
sold to steam users for checking the work 
of the firemen engaged upon the boiler 
plant. These instruments are costly to 
install, and require skilled attention to 
maintain them in satisfactory working 
order. When placed in the charge of men 
who will give the necessary time and trou- 
ble to the work, they yield in most cases, 
however, satisfactory results. 

The tests obtained with these automatic 
and recording gas-testing instruments 
can only be regarded as supplement- 
ary to the gas-testing methods described 
in the previous article—for neither hy- 
drogen nor carbonic oxide gas is re- 
corded by the apparatus. The heat losses, 
due to the presence of these two constitu- 
ents in the waste gases from the boilers, 
are, however, so great that no method of 
control which ignores their possible pres- 
ence can be considered satisfactory. This 
matter will be further dealt with in Ar- 
ticle xii. Even the carbon dioxide test 
is liable to be incorrect, and independent 
check tests once a week or oftener with an 
Orsat apparatus are necessary, to ascer- 
tain the margin of error with the auto- 
matic apparatus. 

The automatic gas-testing instruments 
may be divided into two classes: those de- 
pending for their action upon carbon 
dioxide absorption in caustic potash, and 
those based upon the observation of some 
physical characteristic of the waste gases, 
which varies in definite ratio and within 
fixed limits with different percentages of 
the same gas. To the first of these classes 
belong the “Ados” and “Uehling,” to the 
second the “Krell,” “Arndt” and “Haber” 
instruments. Of these various types the 
“Ados” and the “Krell” are the most 
widely used in the United Kingdom. 

1. The Connections between the Testing 
Instrument and the Flues—As generally 
arranged, one automatic instrument with 
a recording attachment is installed in a 
closed cabin or case in the boiler house 
and connection from this instrument to 
the side flues of each boiler of the installa- 
tion is made by one long main of three- 
quarter-inch wrought-iron pipe, with 
branch connections of the same diameter. 
Each branch pipe to the boiler flue is pro- 


1All rights of translation and reproduction reserved. 
Copyright, 1906. by John B. C. Kershaw. 
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vided with a cock. A filter filled with 
glass or wood wool is employed in the 
main suction pipe to retain dirt and soot. 

By means of a fan or pump gas is 
drawn continuously from the flues through 
these connecting pipes to the testing ap- 
paratus; and by opening only the cock 
leading to the flue of the boiler or boil- 
ers under test, the gas sample can be 
varied as required. 

Many objections, all bearing upon the 
accuracy of the results obtained, may be 
urged against this method of obtaining the 
sample. The distance of the testing appa- 
ratus from the boiler flue and the presence 
of a very large number of cocks and soot 
filters on the one line of pipes, may cause 
air leakage, and consequently incorrect 


Fic. 41.—Tue ‘‘ Apos” CO, RECORDER, OLD 
Foro. 


CO, tests. The use of iron pipe leads 
to corrosion by the chimney gases, and to 
absorption of some portion of the con- 
stituents. In some cases so serious is 
this corrosion and formation of salt de- 


posits within the pipes, that great diffi- . 


culty is experienced in keeping these open 
for the passage of the gas sample. The 
large volume of stale gas contained within 
the long length of sampling pipe, and in 
the soot-filters, is another cause of incor- 
rect results, since the speed of the fan or 
pump is not sufficiently high to clear this 
gas out in reasonable time. Six times the 
volume of gas must be drawn through 
these pipes and filters before all the stale 
gas can be considered to have been re- 
moved. 


= boiler flues. 
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The following recommendations are 
therefore made for connecting the auto- 
matic recording apparatus of any type 
to the boiler flues, and only when these 
have been strictly followed can confidence 
be placed in the test results. 

A water-jet pump of the type shown 
in Fig. 34 (Article ix), should be em- 
ployed for drawing the gases from the 
boiler flues. This pump should be fed 
from a water tank placed twenty or more 
feet above the ground, fed from the gen- 
eral water supply by a ball tap, and pro- 
vided with a filtering arrangement at the 
run-off pipe, which carries the water to 
the water-jet pump. ‘This plan ensures 
a constant head of clean water and con- 
stant work of the pump at a uniform 
rate, with all freedom from stoppage due 
to the collection of grit or dust in the 
water jet. 

The connecting pipe to the flues should 

either be of iron enamelled inside, or of 
six-foot lengths of glass tube. If glass 
be used the pipes must be placed over- 
head, and not laid along the boilers, and 
a T-piece provided with a glass stop- 
cock must be. used for each branch to the 
The vertical branch into 
the flue must be of hard potash glass, 
three-eighths-inch external diameter. All 
connections of glass tube must be made 
with the best red rubber tubing and fas- 
tened with wire, and once a week the tight- 
ness of the system must be tested by clos- 
ing all the cocks and working the water- 
jet pump until a twenty-inch vacuum is 
registered by the pressure gauge attached 
to the system near the pump. 
_ The dependent glass tubes into the flues 
must be fixed in flanged guard pipes by 
cork bungs, as described in Article ix, 
and once a week they must be withdrawn 
and cleaned both internally and exter- 
nally from the adherent soot. 

The main lengths of enamelled iron 
or glass tubing must be set with a fall 
away from the testing instrument, and 
these should also be cleaned monthly or 
oftener if required by blowing steam 
through them. | 

The vessel or vessels which act as soot- 
filters must be placed close to the water- 
jet pump, must be designed without 
any water seal, and of small dimensions. 
They should be cleaned weekly or oftener 
if required. | 

Finally, it is advisable to have one auto- 


matic instrument installed for each six 


boilers, and to place the cabin or cup- 
board in a- position central to this bat- 


“4 A twenty-t -nine. inch vacuum . can be obtained with 
these water-jet air pumps when a sufficient pressure of 
water is obtained in the supply. 
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tery of boilers in order that the connect- 
ing pipes to the furthest boiler of the 
system may not exceed thirty feet in 
length. A connection should also be made 
to the nearest point in the main flue lead- 
ing to the chimney. A separate appara- 
tus should be installed for testing the 
exit gases at the chimney, and from the 
flue midway between the economizers and 
the chimney. By this plan of arranging 
the testing system, a battery of twenty- 
four boilers would be provided with five 
testing instruments, and continuous tests 
of the gases from any boiler of the twenty- 
four from five points on the main flue, 
and from the chimney, could be obtained. 

As already stated the present methods 
of connecting up the automatic testing 


Fig. 42.—TuHeE ‘** Anos” CO, RECORDER, NEW 
Form. 

instruments are in most cases defective, 
and only by following some such plan as 
that described above, can these defects be 
removed. 

2. Automatic Testing and Recording 
Instruments. (a)—The “Ados” or “Sar- 
co” Recorder—The Ados recording ap- 


paratus is widely used in this country 


and in Germany for testing the waste 
gases of boiler plants. Fig. 41 shows the 
old form of this instrument and Fig. 42 
the new form. The two cylindrical ves- 
sels shown on the right hand of Fig. 41 
contain samples of the flue-gases drawn 
by suction from the flues. While one 
of these is filling, the other is deliver- 
ing a sample of the gas into the measur- 
ing and absorption pipettes of the ap- 
paratus. One hundred cubic centimetres 
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of the gas are used for each test, and 
the percentage of CO, is determined by 
absorption with caustic potash solution, 
exactly as in the two forms of testing 
apparatus already described and illus- 


- 
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trated. The absorption takes place in the 
disc-like glass vessel shown on the left 
in Fig. 41 in order to obtain a large 
surface of KOH solution in contact with 
the exit gases. The volume of the gas 
remaining after the absorption of the 
CO, is recorded by means, of a float 
and lever upon paper carried on a re- 
volving drum, a vertical line being 
marked by the pen attached to the lever 
for each separate test. When the volume 
of the remaining gas is 100 cubic centi- 
metres (t. e., when no CO, is present). 
this line extends the full width of the 
lined paper; when ten per cent of CO, 
is present, the vertical line extends only 
up to the line 10. The clear space above 
the line thus measures the percentage of 
CO, present in the flue gases at any par- 
ticular time during the day, and as the 
frequency of testing can be varied at 
will, the average of the day’s work can 
be ascertained by means of this appara- 
tus. It is customary to arrange the con- 
trolling mechanism so that samples of 


gas are drawn from the flues and tested ` 


every ten minutes. The .Ados apparatus 
requires careful adjustment and control, 
and the KOH solution must be renewed 
at intervals depending upon the fre- 
quency of the tests. Fig. 43 shows a rec- 
ord made with this instrument over a 
period of twelve hours. 

(b)—The Uehling Gas Composimeter 
—This instrument is an American inven- 
tion and is not much known in this coun- 
try, although a pyrometer based on the 
same principle is widely used in iron- 
works in America and in the United 
Kingdom. The gas composimeter is 
shown in Fig. 44. Its working is based 
upon the law which governs the flow of 
gases through small apertures. A constant 
suction is applied by means of a steam jet 
at one end of a gas-tube provided with an 
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inlet smaller than its outlet, and con- 
nected to the exit flue. In this tube the 
chimney gases are submitted to the action 
of a caustic potash solution. The varia- 
tions in pressure of the gases within this 
tube give the measure of the absorption 
which is occurring, and therefore of the 
amount of CQ, present. The exact 
measurement of pressure variation by 
means of a mercury column is, conse- 
quently, all that is required to yield the 
percentage of CO,. This instrument can 
be provided with a recording pen and 
drum in order to obtain continuous records 
of the CO, present in the waste gases. 
Since the Uehling composimeter requires 
a caustic potash solution and takes no 
account of the carbonic oxide present, it 
is open to the objections already men- 
tioned. 

(c)—Arndt’s Econometer or Gas Bal- 
ance—The two instruments described 
above depend for their action upon the 
absorption of carbon dioxide gas bv solu- 


Fig, 44.—Tne '‘ Urna” CO, TEstina 
INSTRUMENT. 


tions of caustic potash. The three remain- 
ing recording instruments depend for 
their action upon the variation in some 
physical property of the mixed gases. The 
Arndt gas balance is shown in Fig. 45. 
Carbonic acid gas is considerably heavier 
than air, the respective weights of one 
litre being 1.9% grammes and 1.29 
grammes. Thus an increasing percentage 
of carbonic acid gas will be indicated by 
an increase in the relative weights of a 
measured volume of the waste gases, and 
of air. This fact is made use of in Arndt’s 
econometer, which is in reality a gas bal- 
ance. The waste gases are weighed after 
being continually drawn from the flue at 
E, through the weighing bulb C, by means 
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of a steam jet fixed at D. A and B are 
filters and drying tubes to remove soot 
and moisture, before the gases are passed 


Fic. 45.—ARNDT’s Gas BALANCE. 


into the bulb C. The scale of the balance 
is graduated so that the percentage of CO, 
at any given moment can be read off di- 
rectly. If desired, the apparatus can be 
provided with a recording attachment in 
order that a continuous record of the CO, 
may be obtained. 

The filters and drying tubes of this ap- 


paratus require constant attention; in- 


other respects the apparatus is less trouble- 
some than the Ados apparatus, since no 
caustic-potash solution is required. If 
provided with a recording drum, the test 
records are also continuous and not inter- 
mittent, as in the Ados apparatus. The 
possible presence of carbonic oxide in the 
exit gases is, however, ignored, as in all 
other forms of automatic recording ap- 
paratus. Since this gas is lighter than air 
(one litre weighing only 1.25 grammes), 
its presence in any quantity will render 
determinations of the CO, from the read- 
ings of the Arndt apparatus incorrect. 
(d)—The Krell Recorder—This ap- 
paratus is shown in Figs. 46 and 47. In 
principle it is allied to the Arndt gas bal- 


ance, since its action depends upon the - 


relative weights of the flue gases and of 
air. In this case, however, the difference 
is measured by a delicate differential 
gauge, attached to two tubes of equal 
height, one containing air and the other 
the sample of gas from the flues. The 
pressure-gauge readings are taken by 
means of a slightly inclined glass tube 
filled with colored alcohol, which projects 
from the pressure gauge-box. The posi- 
tion of the end of this thread of colored 
alcohol varies with the pressure in the 
gauge-box, and by means of a scale marked 
in percentages of CO, corresponding to 
certain pressures, the percentage of this 
gas present in the flue gases at any given 
moment can be read off directly on the 


scale. “This instrument is usually pro- 
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vided with accessories by which the posi- 
tion of the thread of colored alcohol is 
continuously photographed on a record- 


Fie. 46.—TuHeE ‘‘ KRELL” CO, TESTING 
INSTRUMENT. 


ing cylinder and paper. A continuous 
record of the percentage of CO, present in 
the waste gases is thus obtained. 

The defects of this apparatus are: first, 
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the readings for CO, incorrect, for the 
reasons already given when discussing the 
Arndt instrument. The second defect is 


Fie. 47.—THE “KRELL” CO, Testing IN- 
STRUMENT, WITH RECORDING DRUM. 


that the necessity for developing the rec- 
ords photographically adds considerably 
to the trouble and expense of keeping the 
apparatus in working order. 

The Krell apparatus is now installed at 
several electric light stations in this coun- 
try. 

(e)—The Haber-Loewe CO, Testing 
Instrument—This instrument differs from 
all others in that the variations in the re- 
fractive index of the waste gases are made 
use of to determine the percentage of CO, 
by direct observation. The method is 
therefore an optical one and resembles in 
some respects the optical methods for de- 


Fic. 48.—TuHe ‘“‘ HABER-LOEWE” CO, TESTING INSTRUMENT. 


that no account is kept of the carbonic 
oxide which may be present in the exit 
gases—this gas, if present, will render all 


termining temperature. The instrument 
consists of the following essential parts 
—a prism, a telescope and a microscope. 
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The gas to be tested flows through the 
prism, which is hollow, is made of var- 
nished metal, and is provided with win- 
dows for the incident and refracted rays 
of light. The gas used for comparison 
flows through a casing. When observa- 
tions are made with the telescope and 
microscope in position, the observer sees 
in the field of vision a scale which is 
partly light and partly dark. In pure 
air the hpundary of the dark zone would 
coincide with 0 degree on the scale; in 
air containing 0.9 per cent CO, this bound- 
ary would coincide with 1.0 degree on the 
scale; and in air containing 9.0 per cent 
of CO, the boundary of the dark zone 
would be at 10.0 on the scale. 

The instrument can be graduated so as 
to yield the percentage of CO, in the waste 
gases by direct observation, air being gen- 
erally used as basis of the comparison. 
If desired, the instrument can be made 
to record the readings by a photographic 
attachment, as in the Krell recorder. 

The refractive indices upon which the 
instrument is based are as follows: 


Hydrogen ........... 1.000189 
Aqueous vapor...... 1.000261 
OXY GOD sds vive iuret 1.000270 
Dry alli csensiess 1.000291 
Nitrogen ............ 1.000297 
Carbon monoxide.... 1.000340 
Methane............. 1.000444 
Carbon dioxide....... 1.000452 
Acetylene ........... 1.000610 
Sulphur dioxide...... 1.000665 
Ethylene ............ 1.000678 


The method is only applicable with 
success to gas mixtures containing two 
gases whose indices of refraction differ 
by considerable amounts—and the figures 
given above show that the presence of hy- 
drogen, aqueous vapor and sulphur di- 
oxide will all influence the results unfavor- 
ably. Carbon monoxide gas will also be 
returned as carbon dioxide by this method 
of observation. Fig. 48 illustrates the 
form of this new instrument, which is 
being manufactured by Carl Zeiss, of Jena. 
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New Developments of the 

Southern Power 
Company. 
The Southern Power Company, Char- 
lotte, N. C., will shortly commence work 
on two new power sites, one at the Ninety- 
nine Islands, on the Broad river, six 
miles south of Blacksburg, S. C., and the 


other at Rocky Creek, two miles below the 
Great Falls station, on the Catawba river. 
The Ninety-nine Islands developments 
will produce 16,000 horse-power, while 
the capacity of the Rocky Creek station 
will be 30,000 horse-power. The total cost 
of these two developments will approxi- 
ma.te $3,000,000, and both will be com- 
pleted by January 1, 1908. 

The company recently made an addi- 
tion of $2,500,000 to its capital. 
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ELECTRICITY IN THE TREATMENT OF 
DISEASE.: 


BY JOHN V. SHOEMAKER. 


Perhaps the best use I can make of 
the time at my command this afternoon 
will be to devote it to the consideration 
of a few applications that I have found 
especially serviceable in my own experi- 
ence. In concluding, I will make a com- 
ment based upon personal observation 
with regard to the proper field of use- 
fulness of this potent force. In order 
to obtain the best results in practice it 
is important that we shall bear in mind 
the limitations of electricity in clinical 
medicine, because if these are disregarded 
we may expect to meet with certain dis- 
appointment. Extravagant claims made 
by too enthusiastic advocates are not only 
unjust to this valuable therapeutic re- 
source, but they are also unjust to the 
patients who are led to expect impossi- 
bilities. 

I think it will lead to a clearer view 
of electricity from the medical standpoint 
if we lay aside for the moment any pre- 
conception we have in our minds with 
regard to its being a mysterious, life- 
giving force, capable of working miracles 


upon the human body, and as being at 


all times constructive, energizing, and ben- 
eficent in its effects in pathological condi- 
tions. This, I know, is the popular idea, 
which has been largely founded upon the 
seductive and boastful advertisements of 
charlatans, who have found this a fruit- 
ful field in which to work on the credulity 
of the ignorant public. “There is no sa- 
cred disease,” said Hippocrates, “or all 
diseases are equally sacred.” So we may 
say with regard to remedies, there is no 
mysterious remedy, or all remedies are 
equally mysterious. 

Mercury, arsenic and other potent drugs 
may, according to circumstances, act as 
caustic agents and destroy tissues, or they 
may act as tonics and favor physiological 
changes. In the same way electricity may 
be used in medicine to destroy tissue, or, 
on the other hand, to favorably influ- 
ence metabolism, depending upon the 
form in which it is used and the skill 
with which it is applied. 

Let us now briefly consider the forms 
in which electricity is utilized in medical 
practice. We observe, in the first place, 
that it is used both indirectly and directly. 
Among the indirect applications of elec- 
tricity are those in which it is employed 
as a source of heat, light, magnetism and 
X-rays. As illustrations of the former 

1 Abstract of a paper read before the Pennsylvania 


State Medical Society at Bedford Springs, Pa., 
September 11, 1906. 


841 


I may mention the galvanocautery, the 
electric light and the Roentgen apparatus; 
also the electromagnet. Illustrations of 
the direct application are the galvanic, 
the static, and the induced currents, ob- 
tained from the ordinary medical coil 
or from the large commercial dynamo. — 
The latter, however, is much more power- 
ful than is required for medical purposes, 
but it may be reduced by transformers 
and controllers, or “stepped down,” so 
that it can be used therapeutically, as well 
as for heating and lighting the doctor’s 
office. 

The first point that I wish to make is 
that electricity is always the same in 
itself, but, like the other agents I have 
named, it may be given in different dosage 
and in different ways, so that entirely 
different therapeutic results may be ob- 
tained. Success in therapeutics, whether 
in the use of electricity or any other 
remedial agent, depends, as we know, very 
largely upon the personal skill and good 
judgment of the physician who makes 
use of it. This method of regarding the 
subject will help to explain why certain 
conditions, such as neuralgia, may be 
treated successfully either by galvanism, 
static electricity or by the Roentgen ray; 
these apparently different forms of elec- 
tricity being skilfully employed to pro- 
duce apparently the same local effects. 

Taking a broad view of the subject, 
we observe that electricity is employed in 
therapeutics to accomplish certain definite 
ends. The clinical fact that these objects 
may in some cases be attained by several 
different methods or forms of application 
I have already alluded to. It is also true 
that others apparently, so far as we know, 
can only be accomplished by special ap- 
paratus and by a single method or tech- 
nique. In fact, particular means are often 
employed to obtain definite results, be- 
cause at present they appear to be the best 
which have yet been devised to fulfil the 
special conditions. 

With regard to the modus medendi, or 
the physiological action of the agent, we 
may observe that electricity may be used 
to produce the following effects: 

1. To produce local necrosis, or an 
eschar. Limited applications may not go 
so far as to cause tissue or cell destruc- 
tion, and may only produce local vascular 
changes, or, in other words, they may act 
as rubefacients or counter-irritants. Power- 
ful currents, if passed through the body, 
will, on the contrary, abruptly terminate 
and abolish all physiological processes. 

2. To disturb the electrical relations of 
the elements of nerves and muscles. This 
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is shown by muscular contractions, pro- 
duced when a nerve trunk and a volun- 
tary muscle are brought within the influ- 
ence of a current of appropriate strength. 
It is to be observed here that the elec- 
tricity primarily gives no additional 
strength to the nerve or muscle, but simply 
calls into action energy which is already 
there. However, by its power to call 
into play the latent energy of the muscle, 
it causes movements of the muscle, which 
in turn leads secondarily to increased 
blood supply and improvement in nutri- 
tion. Illustrations of this are very com- 
mon, as in treating muscular paralysis. 

3. To modify metabolism. Its effects 
in this direction are well illustrated by 
the Roentgen apparatus. Exposure to 
the X-rays causes local nutritive changes 
in the skin, the linugo hairs fall out from 
the operator’s hands, the skin becomes 
glossy and thin from the atrophy of the 
glands, chronic ulceration may occur, 
which in turn may be followed by malig- 
nant disease. It has been repeatedly ob- 
served that unguarded exposure of the 
body to the X-rays causes degenerative 
and atrophic changes in the deeper parts, 
especially in the fundus of the eye. In 
therapeutics this inhibitory and atrophic 
action may be skilfully directed against 
cancerous or other new growths. The 
latter, having less power of resistance than 
normal tissue, are made to undergo retro- 
grade change and to wither away. This 
is especially noticeable in epithelioma of 
the skin, and also in accessible organs. 

4. To act as a temporary stimulant to 
nutritive processes, and especially to the 
nervous system and the circulatory ap- 
paratus. This is illustrated by the good 
effects upon nutrition produced by the 
static current and electric bath, in anamia, 
neurasthenia, atonic dyspepsia, chronic 
rheumatism, and incipient tuberculosis. 

5. To accomplish certain local effects 
by stimulating physiological functions. 
This is shown in the use of electricity 
to increase the flow of milk from the mam- 
mary gland. The systematic application 
to the scalp causes improved nourishment 
of hair follicles, and not only prevents 
baldness, but also actually increases the 
growth and thickness of the hair. 

6. To destroy parasites upon the sur- 
face of the body. Many infectious dis- 
eases of the skin caused by vegetable 
micro-organisms are promptly cured by 
the X-ravs. 

7. To produce electrolysis. By means 
of needles introduced into the skin and 
the passage of a suitable galvanic current, 
decomposition of fluids and solids occurs, 
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and as a result there may be absorption 
of new growth. This is utilized in treat- 
ing keloid or hypertrophied tissue of the 
nose or throat, and in the destruction of 
pigmented moles, and the removal of 
superfluous hair. 
8. To produce 


intense light. The 


method, introduced by Finsen, which has 


been modified by the use of the electric 
source of illumination, has yielded really 
remarkable results from its action upon 
lupus, and on some superficial malignant 
growths. The electric light bath has been 
vaunted as a great restorative agent, but 
its utility is doubtful. In its operation 
the entire body is exposed to several hun- 
dred incandescent lights. In studying its 
effects it is difficult to separate the effects 
of the heat of the bulbs (which acts like 
a Turkish bath) from the effects of the 
light itself. We know that light is very 
irritating to the nervous system, and that 
the intense sunlight of tropical regions 
makes these unfit for a permanent resi- 
dence for white races of men. At all events, 
the electric light bath does not act like 
the electric bath, but simply as a light and 
heat bath. 

9. To produce high degree of heat. I 
need not stop to speak of the uses of the 


galvanocautery in surgery. It is a com- 


plete substitute for the actual cautery, and 
is superior to it when used as the caus- 
tic loop in removing vascular growths on 
the tonsils, especially in cases of hemo- 
philia. 

10. To produce magnetic effects. The 
electric magnetic coil is used to extract 
iron fragments from the eye in surgery. 
It is also utilized in the electric balance 
for detecting the location of a foreign 
body, such as a bułleť embedded in the 
tissues. 

The use of the X-ray in photography 
and in diagnosis, as in the skiascope, does 
not properly come within the province 
of the therapeutic applications of elce- 
tricity. 

T have now mentioned quite a number 
of useful applications of electricity in 
medicine, and I have by no means ex- 
hausted the list. 

The second practical point I wish to 
make with regard to electricity, and with 
which I will close these rather desultory 
remarks, is this, and I regard it as a most 
important one: 

Electricity, in most cases, is to be re- 
garded ag only an adjunct to other treat- 
ment. While giving the special electric 
application we should also give appropri- 
ate remedies to act upon the glands of 
excretion and secretion. We should con- 
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sider the state of the blood and give 
hematinics to increase the blood corpuscles 
and hemoglobin, or give antidotes to cer- 
tain toxins, or eliminants to carry off 
gouty, rheumatic, or other pathogenic 
agents, in addition to our prescription of 
electricity. Massage, exercise in the fresh 
air, a proper diet, regulation of habits of 
the individual, all these are accessory 
agents and should be conjoined with the 
electrical treatment if we wish éo obtain 
the best results. Such, indeed, is the 
intelligent medical use of this agent in 
the hands of the qualified physician. 
Without such therapeutic accessories, elec- 
tricity, like massage, is very restricted in 
its usefulness and tends toward char- 
latanism. 
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Liverpool's Street Lighting. 


‘Consul John L. Griffiths, responding to 
an American letter requesting him to fur- 
nish information on the street lighting 
of Liverpool, writes as follows: 

“Electric street lighting in Liverpool is 
represented by 188 electric arc lamps of 
the Johnson & Phillips ten-ainpere double- 
carbon type, running four in series. Each 
are burns until midnight, when it is ex- 
tinguished, and two sixteen-candle-power 
incandescent electric lamps lighted in 
licu, which burn until daybreak. How- 
ever, during the months of November to 
February, inclusive, the arc lamps are re- 
lighted at five each morning, and burn 
until daybreak (Sundays and Christmas 
day excluded). Apart from the foregoing, 
the Liverpool streets are almost exclusively 
lighted by the ‘Bellamy’ type of incandes- 
cent gas lamp. 

“The annual average cost of the elec- 
tric lamps for lighting and maintenance 
is $80.78. The annual cost of two-light 
incandescent gas lamp for gas, lighting 
and maintenance amounts to $15.96. The 
annual cost of the one-light incandescent 
gas lamp is $11.71. Therefore, assuming 
lamps are placed fifty yards apart and gas 
at fifty-four cents per 1,000 cubic feet 
and electricity at four cents per unit 
(which are the present prices), the cost 
per mile works out as follows: electric 
lamps, $2,827.43; two-light incandescent 
gas, $554.78, and one-light incandescent 
gas, $408.78. 

“As to what is considered the best illu- 
minating lamp, the lighting committee of 
the Liverpool Corporation some years ago 
went very closely into this matter, I am 
informed, and came to the conclusion that 
on economic grounds the incandescent gas 
lamps yielded the best results and the type 
of lamp now in use was, as a result, 
adopted, and out of a total of 445 miles 
of streets in Liverpool 430 are lighted by 
this type.” Naaa 
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Practice versus Theory in Electric Railway Substation 


HERE is a great tendency at the 
present time in the discussion of 
electric railway substation prob- 

lems to view them entirely from a theoreti- 
cal standpoint. Unfortunately, operating 
men who have had the greatest experience 
in the school of practice are men who sel- 
dom write for publication, who rarely 
present papers at the meetings of engineer- 
ing societies, and who are loth to discuss 
papers at these meetings when they are 
present. As a result of this condition there 
seems to be a preponderance of theory in 
engineering literature. This does not ap- 
ply alone to the discussion of problems 
relating to substation practice, but to every 
other phase of engineering. It is the pur- 
pose of the writer to discuss this feature 
in its relation to substation practice only. 

With this idea in mind he entered the 
employ of one of the large operating com- 
panies in New York, and for a period of 
two months, under varying conditions of 
time and load, made a close investigation 
of substation operation. During this pe- 
riod a study was made of the individuality 
of various operators, the effect of various 
combinations of apparatus upon the opera- 
tion of the system as a whole, of the utility 
of automatic apparatus, of the effect of 
depreciation, maintenance, distribution of 
operators’ time, and of the desire to work 
at the different periods of a twenty-four- 
hour day. In fact almost every feature 
which entered into the operation of the 
system was closely studied. Subsequently 
with this knowledge other plants were vis- 
ited and other conditions studied, the re- 
sult of which was to create a broadened 
vision of the subject. Some of these im- 
pressions will be discussed in detail. 

The Appreciation of Small Periods of 
Time—Imagine that an overload on the 
line has occurred when the second hand 
of a watch is at sixty. Then count one, 
two, three, four, five seconds. If the 
overload relays in the substation are set 
for five seconds then this is the interval 
which is allowed for the operator to reach 
the middle of a switchboard, watch the 
banked ammeter needle for an instant to 
see whether it is ever coming back, and 
finally to pull his section switches or to 
adjust the fields on the rotaries so as to 
shift some of the load to adjoining sub- 
stations to keep his station from going out 
of commission. During this time the 


Operation. 


By Sydney W. Ashe. 


brushes of the converters are sparking 
viciously and the converters emitting a 


low painful grinding sound characteristic 


of an overloaded machine. This illustrates 
the great value to an operator of a few 
seconds of time. It is clear, therefore, that 
any arrangement of switch gear which will 
facilitate the manipulation of switches by 
the operator is to be recommended. 
Another illustration of the value of 
time: Most of us have undoubtedly start- 
ed in operation by means of a direct-cur- 
rent starting box, machines of about ten 
horse-power. Let us assume that a man 


Speed In Revolutions per Minute 


8 10 Ww l 16 18 


bashes Hie keihacdct ideal 


TEF 


20 R2 2d 
Time in Seconds 


eight seconds, small enough, but still of 
vital importance to the operator. 

One great advantage with rotary con- 
verters started from the alternating-cur- 
rent side is the small amount of time nec- 
essary to start such machines from rest. 
and have full load upon them. The writer 
remembers one instance in which a 1,000- 


” kilowatt converter was started from rest, 


synchronized, and placed under full load 
in twenty-eight seconds. This is the mini- 
mum value that the writer has ever ob- 
tained upon test. Fig. 1 is a starting 
curve for this same machine on a later test. 
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Fig, 1.—SPreED-Time Curve or 1,000-KILOWATT ROTARY CONVERTER, STARTING FROM 
ALTERNATING-CURRENT SIDE. 


experienced with small units is about to 
start for the first time a 1,500 kilowatt 
rotary converter, using a five-point start- 
ing switch, the machine starting from the 
direct-current side. What would be the 
result if he performed the operation upon 
the large machine in the same time re- 
quired with the small machine, probably 
eight seconds. The rush of current into 
the 1,500-kilowatt converter would be so 
great as to trip out the circuit-breaker on 
the starting bus. The inertia of the large 
converter is so great and the resistance of 
its armature circuit so small that fully 
twenty-five seconds should be allowed for 
such an operation. Here is only a dif- 
ference between twenty-five seconds and 


One can readily imagine in cases of sud- 
den overload the great value of such quick 
operation. With this method of starting 
time is saved by the absence of synchroniz- 
ing, as the machine builds up directly into 
synchronism. 

Consider another case, namely, the clos- 
ing of an oil switch. This operation re- 
quires about four-tenths of a second. As- 
sume that the switch is operated from 
local storage batteries, and that the bat- 
tery voltage has been allowed to fall too 
low. Assume also that a rotary is being 
synchronized and that the local battery 
switch is closed at the right time. The re- 
sult might be that the oil switch would 
close a fraction of a second late. This 
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would cause the converter to be connected 
to the circuit out of step, which would 
result in severe sparking. 

The Effect of Inertia of Armatures—It 
is a common mistake with new operators 
to imagine that, with converters out of 
step, if the oil switch (connecting the con- 
verter to the alternating-circuit side) is 
closed at the instant of synchronism, that 
no sparking will occur. Such operators 
close the local battery switch when the 
pointer of the synchronoscope is moving 
rapidly over the dial; and although the 
pointer may be over zero at the instant 
the oil switch closes, the converter will 
spark viciously. Considerable energy is 
required to overcome the great inertia of 
the converter armature, and the sparking 
is a direct result of this. The only proper 
way to synchronize a machine so started 
is to adjust its voltage and speed so that 
the pointer of the synchronoscope is mov- 
ing slowly over the dial, and to close the 
local battery switch as the pointer is ap- 
proaching zero and is a few degrees off the 
zero mark. As it requires four-tenths of a 
second for the oil switch to close it will 
close the circuit by the time the pointer 
of the synchronoscope reaches zero, show- 
ing synchronism. | 

Connecting a Converter to the Direct- 
Current Bus—It is natural for a beginner 
to connect a converter which has just been 
synchronized to the direct-current bus 
when the voltage of the converter is the 
same as the bus, and when the total fluc- 
tuating station load has a low peak. In 
doing this the operator makes two mis- 
takes. In the first place, regarding the 
voltage, if the converter voltage is the 
same as the bus voltage before tying the 
machine in, it is likely that the bus voltage 
will be slightly higher than the converter 
voltage when all of the switches are closed. 
This is due to the IR drop. The result 
is that the current tending to leave the 
converter will reverse and the reverse cur- 
rent relays mounted on the positive switch 
will trip the machine out of circuit. Con- 
sequently the converter voltage should be 
about forty volts higher than the bus volt- 
age in order to insure perfect operation. 
Regarding the second feature, namely, the 
load. When a converter having small self- 
induction in its armature circuit is con- 
nected in parallel with other converters, 
the load, if low, is quite likely to readjust 
itself so that the new machine will become 
overloaded. This is due to the converter 
“going in” having a higher power-factor 
than the other machines. If the field 
rheostats of all the converters operating 
are set for unity power-factor at normal 
load (almost full load) the power-factor 
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will become poor when the fluctuating load 
is small. If the positive switch of the 
machine “going in” is closed when the load 
upon the individual converters is about 
two-thirds full load it will catch all of the 
converters at about the same power-factor, 
namely, unity, at which point it will be 
itself. The new machine will then draw 
a load slightly lower than the other con- 
verters. Its field rheostat can then be re- 
adjusted till it draws the same load as the 
other machines. This condition applies to 
substations of large capacity in which con- 
verters are usually operated without their 
compound coils. 

Effect of Self Induction of Converter 
Armature Circuit—Most operators know 
that there is a fixed relation between the 
voltage of the direct-current side of a con- 
verter and the voltage of the alternating- 
current side. These operators do not un- 
derstand how, if this fixed relation exists, 
it is possible to adjust the load upon the 
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to shoot across the pole face of the con- 
verter when hunting is about to occur. 

Maintenance—In considering the main- 
tenance of a substation it is convenient to 
assume that all of the care bestowed upon 
the apparatus, excluding supervision, oper- 
ating, and repairs, is restricted to the ef- 
forts of three rotary tenders each working 
eight hours per day including Sundays. 
This makes a grand total of 168 hours. 
Their time as devoted to the various types 
of apparatus will be divided about as 
follows: 


Hours. Per Cent 
Rotary converters........... 93 55.36 
Transformers. .............. 42 25 
Starting sets..............4. 3.5 2.08 
Transformer blowers........ 3.5 2.08 
Oil switches................ 3 1.79 
Auxiliary apparatus......... 21 12.50 
Local storage batteries....... 2 1.19 
Total: cues cnee ees 168 100 


These figures are approximate but they 
represent about average conditions. 


Fic. 2.—CorprerR Grips INSERTED IN POLE Faces OF CONVERTERS. 


converters by regulating the field rheostat. 
It is true, as we know, that this fixed rela- 
tion of voltages is a fact; but, nevertheless, 
by altering the inductive electromotive 
force of the converter by varying its field 
strength, it is possible to alter the direct- 
current voltage slightly, but enough to 
produce load regulation. 

It is desirable for good running charac- 
teristics that a converter should have the 
smallest -possible self-induction in its 
armature circuit. There are several ways 
of neutralizing the self-induction of con- 
verter armatures, one of the most success- 
ful of which is that used by the Westing- 
house Electric and Manufacturing Com- 
pany. The pole faces of the converters 
are slotted, and copper grids—Figs. 2 and 
3—are inserted in the pole faces, in which 
position they are faced up—Fig. 4. This 
form of pole damper is effective because 
it is very close to the armature surface, 
and furthermore, being of grid form, it 
impedes the passage of flux which tends 


It may be observed from this table that 
55.36 per cent of the total time is devoted 
to the maintenance of the converters, 
whereas but 1.78 per cent of the time is 
spent in testing and cleaning the oil 
switches. Also the starting sets where em- 
ployed have but 2.08 per cent of the total 
time and the auxiliary storage batteries 
operating the control have but 1.19 per 
cent of the total time. It is true that the 
transformers and the converters perform 
perhaps heavier service than the oil 
switches, blower motors, batteries, etc., but 
the factor of safety of the system as a 
whole could be increased considerably by 
devoting more time to this lighter ap- 
paratus. 

In the larger stations where a station 
foreman and a janitor are employed in 
addition to the operators and the rotary 
tenders it would seem that considerably 
more time would be spent upon this detail 
work as the duty of this apparatus is 
heavier, but about the same proportion 
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of time applies, the additional time being 
taken up with repairs. 

In order to increase the efficiency of 
railway systems as a whole it has become 
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natural for the theorist to apportion the | 


work equally. Such a division, however, 
would not meet entirely with success. As- 
sume for instance that the time is divided 
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the practice of some of the large companies 
like the Interborough Rapid Transit Com- 
pany, of New York, to select a corps of 
experienced men whose time is devoted 
exclusively to inspection of instruments, 
oil switches, and feeders. At regular in- 
tervals these men go the rounds of all of 
the substations, inspecting their particular 
apparatus. One body of men devotes its 
time exclusively to instruments, another 


Fie. 4.—PoLe Faces SET UP IN CONVERTER. 


to oil switches, and still another body to 
the inspection of feeders. By this system 
the factor of safety of operation is con- 
siderably increased. In addition to this 
special inspection a considerable part of 
the time of the station foreman is devoted 
to this purpose. 

Working at the Different Periods of a 
Day—Planning the duties to be performed 
by the station help at the different periods 
of the twenty-four-hour day, it would be 


at which time travel increases. 


as follows: 9 a. M. to 5 P. M., 5 P. M. tol 
A. M., 1 A. M. to 9 a. M. Some companies 
make the division 8 a. M. to 4 P. M., 4 P. M. 
to 12 Įm., 12 {m. to 8 a. m. Taking the first 
case, consider the man whose watch is from 
9 a. M. to 5 P. Įm.: This watch is equiv- 
alent to a regular eight-hour day, and 
there is every inclination when on this 
watch to perform one’s duties willingly. 
Consider the second watch from 5 P. M. 
to 1 P. m.: The operator retires about 2 
P. M. and sleeps till about 10 a. m. He 
arises and uses his day with the feeling 
that he has been staying out rather late; 
and then, at 5 in the afternoon, when other 
men are leaving work, his working day be- 
gins. He works till midnight. A man 
on this watch has small desire for work 
and possesses a feeling of lassitude most of 
the time. Furthermore his time for rec- 
reation is practically worthless. Few oper- 
ators like this watch. Consider the third 
watch from 1 a. M. to 9 a. M. This watch 
is termed the “graveyard watch.” It is 
very hard to arise at 12 o’clock at night 
and get ready for work so as to be there 
at 1 a. M. But operators do not seem to 
mind this watch as the load on the station 
is usually light until about half-past five, 
Moreover 
operators fee] that they have the whole 
day at their disposal for pleasure should 
they so desire it. Some operators prefer 
this watch to others. 

Summing up, the heaviest work should 
be done on the day watch and the lightest 
work on the five to one watch. On the 
latter watch the machines might be blown 
out with compressed air, but such work 


as sandstoning commutators, sandpapering 
brushes, and repairing should be done on 
the day watch. On the morning watch 
dusting, polishing and cleaning up the sta- 
tion generally should occur. 
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London Power Bilis. 


The following is an abstract of the re- 
port of the Highways Committee of the 
London (England) County Council. The 
report is dated October 18: 

“Attention is called to the report of the 
select committee of the House of Commons 
on the London County Council electric 
supply bill, which expresses the opinion 
that the best means of providing for the 
supply of electrical energy in bulk, and 
for power and motive purposes, is by one 
large and inclusive scheme, extending over 
not only the entire county of London, but 
also to adjoining boroughs and districts. 
For the purpose of carrying out such a 
scheme some central authority is required 
with ample statutory powers and corre- 
sponding duties, and the London County 
Council should be the authority.” 

The highways committee has drawn up a 
scheme intended to fulfil these conditions 
and has been advised in this work by the 
chief officer of tramways and the tramways 
electrical engineer, together with H. F. 
Parshall, Robert Hammond and J. F. C. 
Snell, the experts specially engaged for 
the purpose. The committee recommends 
that the council should introduce a bill 
into Parliament next session to authorize, 
on the lines indicated in this report, a 
comprehensive scheme for the supply of 
electrical energy for London and the 
adjacent districts. The subject is dealt 
with under the following heads: (1) area 
of supply; (2) acquisition of existing un- 
dertakings; (3) districts without supply ; 
(4) scheme of supply. l 

1. Area of Supply—The report rec- 
ommends that authority should be sought 
in respect of the county of London and 
portions of Essex, Kent, Surrey and Mid- 
dlesex. The total area involved is 451 
square miles, comprising 117 square miles 
in London and 334 square miles in the 
surrounding districts. i 

2. Acquisition of Existing Undertak- 
ings—The committee believes that to se- 
cure cheap power, which is the object of 
the scheme, it will be necessary to con- 
struct a large generating station and shut 
down the various independent plants now 
running. The report, therefore, provides 
for the eventual purchase of the exist- 
ing systems. These come under three 
main subdivisions, namely, (1) undertak- 
ings of local authorities inside the county ; 
(2) undertakings of local authorities out- 
side the county, but in the area proposed 
to be dealt with; (3) companieg under- 
takings throughout the whole area. There 
are also some districts without supply. 


1. Local Authorities’ Undertakings in 
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the County—Electrie lighting orders have 
been granted to sixteen local authorities 
in London. All of these authorities, with 
one exception, are now supplying electric- 
ity. The council should be empowered to 
acquire compulsorily at the expiration of 
five years from the passing of the bill, 
or at any time thereafter by giving one 
year’s notice, these undertakings. The 
council should be enabled to purchase at 
any time by agreement the whole or any 
part of the undertaking of any of the 
local authorities within the county, and 
that powers should also be taken for the 
council to enter into agreements with local 
authorities with regard to the council’s 
undertaking, so that, if it may here 
after so decide, the council may be able to 
arrange for the whole or any portion of 
the work of distribution of electricity be- 
ing carried out by the local authorities. 
The total capital expenditure incurred in 
connection with the loca] authorities’ un- 
dertakings up to March 31, 1906, is about 
$27,250,000. The capital expended on the 
undertakings of these authorities has to a 
very large extent been advanced by the 
council on loan, and when any undertak- 
ing is acquired the council would take 
over the outstanding liability; there 
would, therefore, be no necessity to raise 
further capital for the purposes of the 
acquisition. 

2. Local Authorities’ Undertakings 
Outside the County—As regards the under- 
takings of local authorities outside the 
county of London, a different state of af- 
fairs obtains, and the committee does not 
think it necessary to purchase their under- 
takings compulsorily. It would, however, 
be useful for the council to obtain powers 
to purchase the whole or part of any such 
undertaking by agreement. 

3. Companies’ Undertakings Through- 
out the Area of Supply—A large number 
of orders have been granted to companies 
to supply electrical energy in the area 
dealt with by the scheme. As regards the 
undertakings in the county of London, the 
several local authorities concerned have 
powers of compulsory purchase, the latest 
date at which any of such powers become 
first exercisable being 1931. It is recom- 
mended that the council be empowered to 
purchase compulsorily the undertakings of 
companies within the proposed area of 
supply at the time when, and on the terms 
on which, such undertakings would have 
become purchasable by local authorities, 
or at any time to purchase by agreement 
the whole or any part of such an under- 
taking. The bill should provide for the 
council to be enabled to enter inio any 
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agreement with companies which it may 
consider advisable in the interests of its 
undertaking. The expenditure charged 
to capital account in the companies’ books 
on December 31, 1905, was, for com- 
panies supplying in the county, $63,592,- 
670. 

3. Districts Without Supply—lIt is rec- 
ommended that the council be made the 
authorized distributor in those districts 
where there is now no supply. 

4. Scheme of Supply—It is proposed 
that the generating station to be used 
for the scheme should be erected on one 
of two alternative sites; one of these is 
situated at Barking, and the other at 
Erith. The proposed generating station 
would be erected in sections-which could 
be proceeded with as the demand requires. 
The site acquired will be large enough to 
enable the station to be subsequently in- 
creased to a very large capacity to meet 
the anticipated increase in the demand for 
power resulting from a cheap supply. 

Subject to the proper safeguards, an 
obligation to supply should be placed upon 
the council. This will necessitate provi- 
sion being made for a supply adequate 
to the probable demand from existing 


“undertakers as well as to meet the re- 


quirements of large individual consumers, 
such as railways, tramways, docks, water- 
works, etc., to which the council should 
have power to supply direct. In addition 
to giving a supply untransformed at high 


pressure, the council should also give the 


supply at the pressure and of the kind 
which may reasonably be required by the 
various classes of consumers, and provide 
the necessary transforming apparatus. 

Under the clause, which was settled by 
Sir James Kitson’s Committee in 1900 
for South Wales and other areas, a power 
consumer can obtain a supply direct from 
the central undertaking if he is unable to 
obtain it at a reasonable rate or within 
a reasonable time from the local under- 
takers. This clause should be included 
in the present bill, and it is necessary to 
anticipate a demand for a supply under 
this head. It is, therefore, evident that 
a large station will be required, and this 
has been borne in mind in preparing the 
scheme. 

The total cost of the proposed new sta- 
tion, including land, is estimated at $7,- 
000,000, while the estimated cost of the 
transmission and distribution system, ete., 
is $13,250,000. The latter figure covers 
the cost of (1) the switch centres, (2) 
the trunk cables from the generating sta- 
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tion to the switch centres, and (3) the ca- 
bles from the latter to the point at which 
energy will be delivered to customers. 
As regards the switch centres, it is pro- 
posed in a number of cases to utilize the 
existing tramway substations, and this 
will enable considerable economy to be 
effected. In other cases either fresh sites 
will have to be obtained or the stations 
of existing undertakers will be used. 

It is proposed to make provision for 
the purchase of motors and other appa- 
ratus for hire to power consumers, a mat- 
ter of considerable importance in secur- 
ing the extended use of electricity for 
manufacturing purposes. The capital ex- 


‘penditure thus involved, which is included 


in the sum of $13,250,000 above men- 
tioned, will be covered by the rent which 
it is intended should be charged for the 
use of the plant. 

The bill shall provide for the maximum 
charges for energy being governed by the 
amount and regularity of the demand of 
the consumer, different charges being 
made according to whether the current re- 
quired is high or low tension, alternating 
or direct, the times at which it is used, 
ctc., and that the charges shall be as low 
as is compatible with the financial suc- 
cess of the undertaking. In this con- 
nection regard will be had to the neces- 
sity for building-up an adequate reserve 
fund to meet all possible contingencies, 
and generally to the importance of ensur- 
ing that the undertaking shall be placed 
upon a sound financial footing. The 
scheme to supply provides for the first 
two sections of the generating station to 
be completed and working by 1910, and by 
that time it is anticipated that the de- 
mand for power will be such as to emplov 
fully this part of the station, and to en- 
able energy to be supplied at a low rate. 

As regards the financial results of the 
undertaking, the committee is confident 
that the prospective demand for electricity 
is so great that the revenue derived from 


“the undertaking will be more than suff- 


cient to cover the expenditure, including 
the charges for sinking fund and inter- 
est on capital, and it is strongly supported 
in this view by the experts employed by 
the council. The capital expenditure will 
be gradual, as the scheme contemplates 
that the new bulk supply station shall be 
built in sections to meet the increasing 


‘demand as it arises, and the scheme ac- 


cordingly provides for the expenditure to 
be spread over a period of seven years. 
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Electricity as a Power in 


Mining in Mexico. 


When we come to consider the present 
mining industry with that of two or three 
years ago, or even taking it but one year 
ago, a wonderful change has taken place 
which is only apparent to those who are 
located in the immediate camp or camps 
using the new electric power. While it 
is true that the majority of the mines are 
still steam or hand power, in some of our 
well-known camps the excessive cost of 
power, on account of the difficulty of ob- 
taining fucl at a reasonable price, has 
caused the owners to look for a cheap 
power. This was absolutely necessary 
where the ore mined was not of extremely 
high grade. 

In El Oro and Guanajuato alone the 
Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa., through its 
agents, Messrs. G. and O. Braniff & 
Company, who are making this a specialty, 
have installed over 10,000 horse-power of 
electrical machinery, all of which is driven 
from a water-power source. The cost of 
this power is from two to three times 
cheaper than the corresponding power by 
use of wood or coal without taking into 
account the greater conveniences, saving 
of time and increase in output. Prac- 
tically all of the mining machinery build- 
ers have for some time acknowledged 
electricity as the coming power, and have 
so modified their machines that they can 
be applied to electric motor drive or have 
gotten out a new line entirely for this 
purpose. In mines where steam has for- 
merly been employed electric motors can 
be applied to them if they are not too 
antiquated. Many have held back from 
the idea of putting in electricity, believ- 
ing that nearly an entire new outfit of 
machinery would have to be purchased. 
This is a mistake, as steam hoists, com- 
pressors and the majority of the ma- 
chinery about the usual mill and mine 
can, with very little expense, be adapted 
to motor drive. 

While in El Oro considerable activity 
has existed for many years, so that the 
change to electric power has not been as 
noticeable, in Guanajuato the conditions 
have been quite different. In the latter 
camp a time was reached when the ad- 
vancing cost of the necessary fuel made 
it impossible to profitably mine and mill 
the grades of ore obtainable. For this 
same reason development work had to be 
aband oned to a certain extent. When we 
compare the present Guanajuato with the 
above conditions which existed but about 
two or three years ago, all of which has 
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been brought about by the introduction 
of electric power, the possibilities obtaina- 
ble where this force can be applied seem 
unlimited. 


In Sinaloa, at the Black Mountain. 


Mining Company, where electricity is em- 
ployed entirely, we find it is generated 
by means of Westinghouse steam turbines 
at an expense greatly below that obtaina- 
ble from the usual steam engine. With 
installations for generating electricity, the 
generating stations can be located at a 
considerable distance from where it is 
to be consumed, in some wooded sections 
if available, from which place the energy 
is cheaply transmitted, gas or steam being 
generated from the wood. This is what 
we find in Parral, where just such a plant 
is now going in to transmit to the mines 
about that place. 

Another one of our most prominent 
camps which should be mentioned as being 
one of the first to adopt electric power 
and make use of it most universally is 
Pachuca. A large amount of electrically 
driven mining and milling machinery has 
been, and is still being added to the vari- 
ous mines in this locality. The power in 
this camp is supplied by the Irrigadora 
Company. Until recently its large power 
plant at Juando was ample to supply the 
demand, but they are now building a sec- 
ond plant equally as large which will 
very shortly be in full operation. This 
company owns sufficient water power 
to build even a third plant of about the 
same capacity and due to the business in 
sight this also may soon be developed to 
ineet the popular demand for electrical 
energy. 

In Oaxaca, within the last six months 
or a year, a few of the companies in that 
district have ordered and will shortly 
have in operation isolated individual elec- 
trical plants for lighting and power in 
connection with their mining work. 

oe ee 
Dinner of the Electrical 
Trades’ Association 
of Philadelphia. 

The cleventh annual meeting and din- 
ner of the Electrical Trades’ Association 
of Philadelphia was held Thursday even- 
ing, November 1, 1906, at the Manufac- 
turers’ Club, Philadelphia, Pa. 

The reports of officers showed the asso- 
ciation to be in a flourishing condition and 
its value to its members, availing then- 
selves of the use of the several forms pro- 
vided, of the most substantial character. 

The combined membership of the several 
local associations comprising the National 
Association now numbers over 350 of the 
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leading manufacturers and dealers in elec- 
trical material. 

After the termination of the business 
meeting an enjoyable social session was 
held, enlivened with wit and practical ad- 
dresses by several of the members and 
guests. 

After adjournment at a late hour, and 
the departure of many members, a few 
remained to witness an exciting game of 
pool, participated in by two Philadelphia 
members and Messrs. Haight and Isser- 
tel, of the New York Electrical Trades’ 
Society. The brilliant and masterly hand- 
ling of the cue by the latter gentlemen ex- 
cited unbounded admiration and applause. 

The officers and directors for the com- 
Ing year are: 

C. E. Trump, president, representing 
the Novelty Electric Company, Philadel- 


_ phia. 


C. M. Wilkins, vice-president, represent- 
ing Partrick, Carter & Wilkins Company, 
Philadelphia. 

H. G. Kepler, representing Walker & 
Kepler, Philadelphia. en 

F. D. Sweeten, representing Sweeten- 
Crossan Electric Company, Philadelphia. 

T. E. Hughes, representing Standard 
Underground Cable Company, Pittsburg, 
Pa. 

G. S. Smith, representing J. F. Buchan- 
an & Company, Philadelphia. 

L. P. Dickey, representing Lawrence 
Gas Fixture Manufacturing Company, 
Philadelphia. 

B. A. Symmes, secretary-treasurer. 
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The William J. Hammer Col- 
lection of Incandescent 
Electric Lamps. 

The report of the committee on science 
and arts of the Franklin Institute, Phila- 
delphia, Pa., on the historical collection 
of incandescent lamps made and exhibited 
at the St. Louis Exposition of 1904 by 
Wiliam J. Hammer, of New York citv, 
is presented in the Journal of the Franklin 
Institute for November. Mr. Hammer 
received the grand prize for his collection 
at the St. Louis Exposition. Over 200 of 
the foremost engineering and commercial 
men of the day have communicated with 
Mr. Hammer with regard to the value of 
this collection, and the report includes a 
number of extracts from these letters. 

The report concludes as follows: “In 
consideration of the great historical and 
educational value of this collection, of the 
years of unselfish labor and energy devoted 
to it, of its unreplaceable and monumental 
character, the committee recommend the 
award of the Elliott Cresson medal to Mr. 
William J. Hammer, of New York, for 
his ‘Historic Collection of Incandescent 
Electric Lamps.’ ” 
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Electrical Notes from Europe. 


WO hydroelectric plants of consider- 
able size have been erected in Swit- 
zerland in the region lying between 

Lake Leman and the Neuchatel lake. They 
are designed to supply a district which in- 
cludes a number of towns and villages, 
among which is the town of Fribourg and 
the much-frequented resort of Montreux, 
on Lake Leman. Power for both these 
plants is secured from the mountain 
stream of the Sarine, which has a number 
of falls along its course. The two sta- 
tions of Hauterine and Montbovon are 
located upon this stream at some distance 
from each other, and have been laid out 
on the same general plan so that they can 
work together upon the general network 
of lines. At Hauterine is erected the larg- 
est of the two plants, and it is intended 
to enlarge it in the future so that it may 
eventually become one of the largest sta- 
tions of the country. Here a masonry 
dam is erected across the Sarine having 
about 200 feet length. From the dam 
leads an offtake canal which runs for a 


- distance of 1,200 feet and then connects 


with a tunnel which forms one of the most 
important parts of the enterprise. The 
tunnel is about five and one-half miles 
long and has a total section of sixteen 
square yards, of which the water section 
ig ten square yards. At the end of the 
tunnel is a large settling chamber, from 
which three penstocks lead down to the 
station. Two of the penstocks are in- 
stalled at present and they have a length 
of about 400 feet. 

The station building is of considerable 
size, as it is laid out to receive eventually 
ten principal turbine-alternator groups 
and three exciter groups. At present there 
are erected four alternator and two ex- 


. citer groups. The turbines are placed in 


a series of chambers below the. station 
floor, and the alternators are mounted 
above on the ends of the vertical shafts. 
Piccard & Pictet, of Geneva, supplied these 
wheels and they give a speed of 300 revo- 
lutions per minute. Alternators of the 
Alioth pattern are used in the plant. They 
are vertical-shaft machines with revolving 
interior field having twenty poles and run 
at 300 revolutions per minute. A star- 
connected armature is used, as the alter- 
nators are of the three-phase type. They 
will furnish about 1,000 kilowatts each at 
fifty cycles and a voltage of 8,600, or 800 
kilowatts with a lag corresponding to 
cos @ = 0.80, taking 1,100 horse-power. 


(By Our Special Correspondent.) 


The exciting current is 120 volts and sixty 
amperes and is furnished by exciters of 
sixty kilowatts capacity, mounted also 
upon vertical-shaft turbines. Each of the 
alternators weighs about fifty tons and has 
eleven feet outside diameter. An exten- 
sive switchboard system is used for the 
machines and feeders. 

Of a somewhat similar arrangement is 
the second hydroelectric plant, which is 
located on the same river at Montbovon. 
An underground canal, some two miles 
long, takes the water from the dam to the 
settling chamber, from whence two pen- 
stocks, 600 feet long, lead to the dynamo 
house. About 5,000 horse-power is given 
by the plant, and it has erected four main 
turbine-alternator groups of 1,100 horse- 
power each and two exciter groups of 100 
horse-power. The turbines come from the 
Rieter firm, of Winterthiir, while the al- 
ternators, of the same type as above, are 
furnished by the Alioth Company. For 
the overhead lines running throughout the 
region a voltage of 8,000 is used, and the 
lines are mounted on wood poles. Pro- 
cceding from the Hauterine plant run 
several main lines which go to different 
feeding centres located in the large towns. 
The Hauterine-Romont line is designed to 
connect the two plants together. Eight 
lines start from the Montbovon station and 
run throughout the county in three gen- 
eral directions. The main centres are sup- 
plied from the 8,000-volt lines from trans- 
former posts, which lower the voltage to 
110 or to 190 volts, according to the length 
of the secondary mains. Some of the 
rural districts use a long secondary line 
working at 500 volts, and on it are placed 
small transformers for reducing to 115 
volts. 

Light and power are distributed by 
these two plants in the cantons of Fri- 
bourg, Vaud and Berne, covering an agri- 
cultural country for the most part. Be- 
sides the lighting, the motor current is 
used for tile works, farm machines, saw- 
mills, small shops, etc., and the low price 
of the current leads to an extensive use 
of it, which is all the while increasing. 
Electric railroads use part of the current. 
Among these are the Fribourg-Morat elec- 
tric road, also the Gruyère line and the 


Montreux-Bernese Oberland, with some 
others. 


A new petrol motor which has attracted 
some attention in France is the Bour- 


dreaux-Verdet duplex, and it is well 
adapted for driving small dynamos. What 
distinguishes the new motor is the fact 
that the inventors succeed in securing all 
the advantages of the usual four-cylinder 
gasolene motor by using only two cylin- 
ders, thus reducing the number of work- 
ing parts to a great extent. This is car- 
ried out by using a cylinder which has 
an upper or narrower part and a lower 
part of larger diameter. In each part 
works a separate piston, but these are 
placed together so as to form a single 
piece, mechanically considered. The ex- 
plosions take place in each of the cylin- 
drical portions, and the effect is that of 
a two-cylinder motor, with but one crank 
going to the shaft. Placing two such cyl- 
inders on a common crank-shaft they se- 
cure the same effect as a four-cylinder 
motor, but here the weight is lowered 
twenty-five per cent, the space by one-half, 
and the cost by forty per cent. The in- 
ventors claim that the fuel consumption 
is lowered from ten to thirty per cent in 
this motor. It has already been run with 
dynamos very successfully and has made 
a good showing in actual practice. With 
a dynamo it produced sixty amperes at 
120 volts, or 7.2 kilowatts, consuming only 
300 grammes of gasolene per horse-power- 
hour, which is a remarkably low figure. 


According to recent reports, the town 
of Wellington, New Zealand, has a well- 
equipped system of tramway lines, cover- 
ing a total length of twenty-two miles of 
track. The overhead trolley wires are 
supported from steel poles. A generating 
station of some size is erected in the town 
for use on the tramway system, and one 
group is also used for the lighting current. 
Three machines give the current for the 
tramway lines, these having 370 kilowatts 
capacity each, and there is now erecting 
a 750-kilowatt machine to provide for the 
increasing current. On the lines the roll- 
ing stock consists of fifty motor-cars, using 
Brill trucks and fitted with General Elec- 
tric Company’s motors of eighteen horse- 
power. 


The La Gruyére electric railroad has 
been recently laid out through a pictur- 
esque region of Switzerland not far from 
Lake Leman, and has already a large tour- 
ist traffic. Several years ago two com- 
panies obtained concessions for railroads, 
one running from Chatel Saint Denis to 
Paleyicux and a second from the former 
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point to Bulle and Montbovon. These 
companies were consolidated, and the elec- 
tric equipment of the system, which makes 
a single continuous line, was carried out 
by the Alioth company, of Bale. The total 
length of the three sections of the road 
is twenty-eight miles, and the road uses 
Vignole rails, weighing fifty-three pounds 
per yard, except within some of the towns, 
where a groove rail is employed. Motor- 
cars of some length, either separate or 
coupled together to form a train, are used 
in this case, and the current is taken by 
overhead trolley from a suspended wire. 
A single wood pole, with a long bracket 
arm reaching clear across the track, sup- 
ports the wire, and the trolley, mounted 
on the car roof, is of the arched or bow 
form. 

As regards the motor-cars, these are 
mounted on two bogies. Each axle of the 
bogie is fitted with a motor of thirty-five 
to fifty horse-power, making four motors 
per car, or a total of 140 horse-power at 
least. The motors are calculated so that 
they will take upon a thirty-two per cent 
grade a train weighing fifty tons at a 
speed of twelve miles an hour, or a freight 
train of sixty tons at eleven miles an hour. 
Some of the newer cars are equipped 
with four mofors of eighty horse-power, 
and are used for long passenger trains 
or freight trains up to 140 tons. As the 
motors are coupled in two series-parallel 
groups, each one is wound for one-half the 
line voltage, or 375 volts. The new eighty- 
horse-power motors are, however, con- 
nected for two motors in parallel and two 
such groups in series-parallel, so that the 
motors are built for the whole line voltage 
of 750. A controller of the Alioth type 
makes the coupling in each case. Four 
substations feed the line, and the main 
current comes from the Montbovon hydro- 
electric plant. A set of transformers 
lowers the three-phase current to 500 volts. 
Two rotary groups, each formed of a 
three-phase motor and a generator, give 
the current for the traction feeders. These 
groups are made up of a non-synchronous 
motor giving 100 horse-power at 500 volts 
and running at 580 revolutions per min- 
ute, fifty cycles, and a 750-volt generator. 
A 375-cell storage battery is run in paral- 
lel with the generators. 


A Swiss engineer, Feldmann, has 
brought out a project for a suspended elec- 
tric road to run to the summit of Mont 
Blane, in order to avoid constructing a 
number of tunnels such as had to be done 
on the Jungfrau. Above the Glacier Des 
Bossons he proposes to suspend the car 
upon a double cable which is permanently 
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stretched and mounted upon a viaduct of 
appropriate form. The two cables lie one 
above the other and the car runs between 
them, using a set of rolling wheels to sup- 
port it. A motor-driven cable will draw 
the car up the slope, as it will not have 
motors mounted upon it. 


The city of Munich is to have an ad- 
ditional source of current in the new 
hydroelectric station which is now under 
way. Here the Aar stream is selected to 
give the power, and at Moosberg an ex- 
tensive dam, canal and other hydraulic 
work have been carried forward for some 
time. Leading from the dam is a canal 
of 2.4 miles in length. The station build- 
ing, however, is located at the middle 
point of the canal. It will utilize a net 
water head of 24.5 feet. Three main 
turbine sets will form the first part of the 
outfit, and they will furnish some 6,000 
horse-power in all, working at a voltage of 
5,000. A double overhead line is erected 
from the Moosberg plant to the city. It 
uses 30,000 volts, which is furnished by a 
bank of step-up transformers in the sta- 
tion. The turbines are supplied by the 
Voith firm, and the electric outfit by the 
Siemens-Schuckert company. At Munich 
the line enters a large substation which 
contains an outfit of transformers for re- 
ducing to 5,000 volts. This current will 
he turned into the city mains, which are 
now using that voltage. It will give a 
new supply which has been much needed 
for some time, owing to the increase in 
the use of current. 

C. L. DURAND. 

Paris, November 10. 


Absorption of Radioactive 
Emanations by Charcoal. 
Sir James Dewar gives here a résumé of 

some experiments made some time ago, 
dealing with the condensation of gases 
by charcoal in vacua. He has shown 
that charcoal, cooled in solid carbonic 
acid at the temperature of 195 degrees 
absolute, is capable, for a time, of ab- 
sorbing the carbonic acid present in the 
air, amounting to 0.003 of an atmos- 
phere, until the concentration rises to 
about one per cent of the weight of the 
charcoal. If, on the other hand, the 
separation of the carbonic acid from the 
air must be done by cooling alone, the 
temperature of the air must be reduced 
below 129 degrees absolute, at about 100 
degrees absolute, it would for practical 
purposes be nearly all removed. Thus 
charcoal, at about twice the absolute tem- 
perature required for condensation by 
mere cooling, is, for a small concentration 
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of the gas undergoing absorption, equally 
effective. Compare this with the behavior 
of radium emanation. Rutherford and 
Soddy have shown that to condense radio- 
active emanation the temperature must be 
below 138 degrees absolute, and it is com- 
plete at 123 degrees absolute. By analogy 
it might be expected that at twice this 
temperature charcoal would act as a con- 
densing agent. This brings it up to about 
the ordinary temperature, which is just 
what Rutherford has found to be suffi- 
cient. Such comparisons, however, do not 
necessarily mean that the radium emana- 
tion is comparable in volatility with car- 
bonic acid at low temperatures. The 
results of Rutherford and Soddy seem to 
show that the radium emanation has a 
high latent heat of volatility, and conse- 
quently, by analogy, a high boiling point. 
This view supports the opinion that the 
molecular weight of the emanation must 
be high and of the order of 200 or more. 
—Nature (London), November 1. 
National Convention for the 
Extension of the Foreign 
Commerce of the United 
States. | 
A special committee of the New York 
board of trade and transportation an- 


nounces that a national convention for — 


the purpose of considering and devising 
measures for the enlargement of the for- 
eign trade of the United States and to 
promote the demand abroad for the prod- 
ucts of our farms, workshops and mines, 
will be held in the New Willard Hotel, 
Washington, D. C., beginning at 10.30 
A. M., Monday, January 14, 1907. All 
national, state and local associations in- 
terested in the objects of the convention 
are invited to send at least five delegates 
each. The governors of the different states 
are invited to appoint ten delegates to 
the convention and furnish them with a 
credential. Each association represented 
will furnish its delegates with a creden- 
tial duly certified by its president and sec- 
retary. 

The committee announces that the Hon. 
Elihu Root, secretary of state of the 
United States, has consented to address 
the convention and will give it the benefit 
of his observations and experiences and 


of the information acquired on his recent 
tour of the South American countries. 

The committee is made up as follows: 
E. S. A. de Lima, chairman; Cornelius N. 
Bliss, Franklin Murphy, Herman A. Metz, 
Charles A. Moore, William McCarroll, 
Lewis Nixon, Henry W. Peabody, Charles 
A. Schieren, Isador Straus. Frank S. 
Gardner, 203 Broadway, New York city, 
is secretary of the committee. 
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ADJUNCTS TO THE POWER LOAD. ' 


BY C. J. RUSSELL. 


The field for electric welding and tem- 
pering is unquestionably a large one, but 
machines for this purpose have not been 
as generally introduced as the publicity 
given to this class of apparatus and the 
remarkable results accomplished by its 
use would lead one to anticipate. It is 
also to be regretted that the method of 
installation generally urged and adopted 
has been in connection with a special gen- 
erating equipment. 

In the sizes up to thirty kilowatts there 
can certainly be no valid reason presented 
for the installation of a special generator. 
We have several outfits on our system? 
ranging from fifteen to thirty kilowatts 
capacity, and their effect is not greater 
than that of a motor of similar capacity. 

The load-factor of these outfits is low, 
averaging three hours. The reason for 
this is understood when we consider that 
the longest period of welding in average 
work will not exceed forty seconds, where- 
as the operation of adjusting and removing 
the work may occupy three to four times 
this length of time. 

Proper presentation of the advantages 
of these outfits to accomplish specific re- 
sults in large manufacturing establish- 
ments making metal articles of special 
shape should result in their more general 
use. There would also appear to be room 
in each large city for a jobbing shop to 
handle the work for smaller concerns 
which could hardly afford to make indi- 
vidual installations on account of the roy- 
alties charged upon the machines of a 
fixed sum per annum. 

While most of the welding done is of 
the ‘butt type, some special machines have 
been developed, one for making wire fenc- 
ing and another for making longitudinal 
welds on pieces of large diameter, such as 
the joints in the shell of hot water boilers 
for domestic use. 

The electric tempering process by use 
of the electric welding machine does not 
appear to have been developed to such an 
extent as its advantages would seem to 
merit. The heating of special-shaped 
pieces by the ordinary means is often ac- 
companied by distortion, which is fatal 
to the article itself. When heated by the 
passage of an electric current this is not 
the case, and the tempering of such deli- 
cate articles as the rolls used for drawing 
cotton is successfully done by means of 
this process. The uniformity of the heat 


1 Abstract of a paper read before the Association of 
Edison Uluminating Companies, Thousand Islands, 
N. Y.. September 4-6, 1906. 
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generated in this way in metal of small 
cross-section and the excellent tempering 
results obtained have proven eminently 
satisfactory in such special lines as have 
come under our observation. 

The electric furnace has come to be re- 
garded as one of the most important tools 
of the electrochemist and is generally 
classified under that branch of science. 
Strictly speaking, it may be regarded as 
misplaced, since in itself it is simply a 
form of apparatus for the utilization of 
heat transformed from electrical energy. 
As from present point of view, however, 
such furnaces will have principal use in 
industries dependent upon physical and 
chemical changes in their materials, the 
classification is probably both correct and 
proper. 

From a commercial standpoint the elec- 
tric furnace is a piece of apparatus for the 
generation and utilization of heat. The 
comparison between various types designed 
to accomplish specific results must proceed 
along these lines as far as efficiency and 
economy are concerned. 

The heat may be used to onih 
physical changes alone, or physical and 
chemical changes. In the latter case a 
certain proportion of the energy may be 
absorbed in the chemical reactions neces- 
sary, and it may be aided by the chemical 
reactions occurring during the operations. 
As the heat units actually utilized to ac- 
complish given results can be readily cal- 
culated, the real efficiency of any process 
can be determined with accuracy. 

The transformation of electric energy 
into heat energy by means of resistance 
may be utilized in an electric furnace 
directly or indirectly, according as the ma- 
terials to be treated are or are not con- 
ducting. 

In the direct method the heat is gen- 
erated within the material itself, which in 
this case is part of the circuit, current 
being led to it by suitable electrodes which 
are provided with means to prevent their 
fusion, such as water circulation; and in 
the direct induction furnaces the heating 
currents are generated within the mate- 
rials themselves, they constituting the sec- 
ondary of a transformer circuit. 

In the indirect method the heat is util- 
ized by radiation or conduction. In the 
arc types, the resistance is gaseous and the 
arcs are formed between electrodes or be- 
tween the electrodes and the materials to 
be treated if they be conducting. These 
arcs may evidently be formed within or 
outside of the receptacles containing the 
materials to be treated, or the latter may 
be made to pass through the arcs while 
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being fed into the receptacles. In the solid 
resistance types the heat may be generated 
within solid conductors contiguous to the 
mass to be treated. These conductors may 
be solid or molten at the temperature at 
which the furnace is run; may be arranged 
within the refractory walls of the recep- 
tacle, within the mass of the material it- 
self, or may be superimposed upon the 
mass as in those processes utilizing heat 
generated within a slag resistance floating 
upon the bath to be treated. 

Division and subdivision of these classes 
may be elaborated, but as efficiency must 
become an all-important factor in the ul- 
timate development of the electric furnace, 
it is probable that the classification men- 
tioned will be convenient for purposes of 
comparison. 

The maximum temperatures attained in 
commercial furnaces range from 2,000 de- 
grees centigrade to 3,500 degrees centi- 
grade, or from 3,632 degrees Fahrenheit to 
6,332 degrees Fahrenheit. The latter fig- 


‘ure may be anticipated, since the latest 


determinations of the temperature of the 
arc approach 3,700 degrees centigrade, as 
given by the United States Bureau of 
Standards working with the Wanner, Hol- 
born-Kurlbaum and le Chatelier pyrom- 
eters. 

An examination of the history of the 
development of the electric furnace is 
principally interesting from the early 
dates of disclosure of the vital principles 
of existing furnaces, and as showing that 
it was retarded only by the absence of 
suitable means for the generation or sup- 
ply of the necessary amount of electrical 
energy. 

Within the past six months considerable 


electric-furnace work has been done in our 


city with current supplied from our gen- 
erating stations. 

One installation is of especial interest 
as being the first to produce high-grade 
crucible steel upon a commercial scale on 
this side of the water, by heat from elec- 
trical energy. 

The furnace is of the induction type, of 
131-kilovolt-ampere capacity, and is sup- 
plied with single-phase, sixty-cycle current 
at 240 volts. 

It is in principle a transformer, the sec- 
ondary of which is constituted by a cir- 
cular trough-shaped crucible and its con- 
tents. The primary consists of twentv- 
eight turns of copper tube, cooled by in- 
ternal water circulation and insulated by 
sectional layers of heat-insulating mate- 
rials. 

The furnace is shown in Fig. 1, the 
crucible in Fig. 2 and the furnace tilted 
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as in the operation of making a pour in 
Fig. 3. 
The construction is simple and rugged, 
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of pressure to insure good magnetic con- 
tact, and the handles operating these cams 
can be seen in Fig. 1, lying parallel to and 


Fig. 1.—ELEctTRIC FURNACE. 


as can be readily scen from the cuts. The 
transformer frame is mounted upon trun- 
nions and fitted with gears and a hand- 


just above the top of the transformer 
frame. Bolted to each side of the lower 
part of the frame are brackets, upon which 


Fie. 38.—MAKING A POUR. 


wheel for convenience in tilting. The top 
member, which is removable, is provided 
with cams at each end for the application 


- 


rests a circular piece of soapstone which 
serves as a foundation for the crucible. 
The top lid, or covering, of the crucible 
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is made in sections for convenience in 
introducing materials and for observing 
the process. 

The manipulation of the furnace is very 
simple. In starting operations, a cast 
ring may be placed in the crucible or a 
pot of melted meta] poured in from an- 
other furnace, and the current turned on. 
When this metal is at the proper tempera- 
ture, materials are added in the right pro- 
portion and the whole brought to the con- 
dition desired and an ingot is poured off. 

When a pour is made, sufficient metal 
is left in the crucible to maintain the cir- 
cuit and new materials are at once intro- 
duced. 

Charging is done gradually in order to 
prevent freezing the mass. 

The fusion of the new charge ordinarily 
takes about thirty-six minutes, and the 
total time between pours is from an hour 
to seventy minutes, according to the char- 
acter of steel to be made. 


Fie. 2.—CRUCIBLE. 


The secondary current is, at a maxi- 
mum, 15,148 amperes at 8.57 volts. 

The current consumption varies with the 
percentage of carbon in the charge and 


finished steel, but it will average about 


twenty-eight kilowatt-hours to melt and 
a total of thirty-six kilowatt-hours to a 


pour per hundred pounds of steel. 


The temperature of the cooling water is 
only raised from ten to twenty degrees 
from inlet to outlet, with a very moderate 
flow. | 

The heat insulation of the crucible: is 
so perfect that the outside of the casing 
is barely warm to the touch while the fur- 
nace is in full operation. 

Starting cold, the power-factor of the 
apparatus is rather low, but as soon as the 
metal in the crucible is heated to such a 
degree as to lose its magnetic qualities, it 
improves rapidly. When in full operation ` 
the power-factor ranges from ninety-three 
to ninety-seven per cent. 

Careful observations of about sixty heats 
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were taken with standardized instruments 
and much valuable data have been ob- 
tained. 

Several thousand pounds of each kind 
of high-grade steel of different composi- 
tion used for cutting tools have been made 
in this furnace, and samples submitted to 
chemical and mechanical tests. 

Since the heat is generated in the cru- 
cible without external contact or influ- 
ence, it is obvious that the resultant prod- 
uct will be free from contamination other 
than that due to the materials themselves 
and to the lining of the crucible. For 
this reason the character of the steel can 
be absolutely predetermined. 

The high temperatures attainable in the 
furnace render it possible to thoroughly 
remove all gases, and the steel is very fluid 
and still in the mold. 

The ingots are very dense and homo- 
geneous, and tools made from them present 
a grain and silvery lustre unlike that of 
the ordinary crucible steel. The metal 
also has valuable characteristic qualities 
for the manufacture of high-grade tools 
requiring uniform temper. 

The results obtained have been so satis- 
factory that it is proposed to install a five- 
ton furnace calling for about 750-kilowatt 
current capacity. 

The magnetic effect produces some diffi- 
culty in charging, but this is not serious 
when understood and properly avoided. 

It is evident that furnaces of this type 
can be readily designed for use on two or 
three-phase circuits. While no large fur- 
naces of polyphase type have been manu- 
factured in this country, two different 
forms have been brought out in France, 
one of which is much on the order of the 
one just described. 

We also have on our system a furnace 
of 100 kilowatts capacity used for the 
smelting of special ore. This is of the 
combined direct and indirect type, arcs 
being used to start the process and the 
current being subsequently passed through 
the materials which are conducting when 
heated. 

The work with this furnace has not 
reached such a point as to admit of more 
than a general reference to it. If as suc- 
cessful as the results abroad indicate, it 
is hoped that the preliminary work will 
result in a large installation with central 
station supply. 

There are also two smaller furnace 
equipments on our system, both used for 
tests in the smelting of various ores and 
for experimental purposes. 

The electric furnace presents marked 
advantages over the old crucible methods. 

The first cost is from twenty to twenty- 
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five per cent of that of gas furnaces of 
similar capacity. 

There is no great mass of surrounding 
and containing materials to be heated to 
a temperature even higher than that neces- 
sary for the operation of fusion and re- 
fining. 

Repairs of all kinds are cut down to a 
small figure. The expense of crucibles 
in the gas processes amounts to from $10 
to $16 per ton of steel as against $2 to $4 
per ton with a built-up induction furnace. 

The cost of labor is radically reduced 
and the discomforts of the old process are 
almost entirely done away with. 

The subject of electrochemical processes 
is closely allied to the electric furnace and 
requires similar consideration. 

Leaving aside for the moment the ques- 
tion of central station supply of electric 
current for the purpose of the manufac- 
ture of various chemical compounds on a 
large scale, there are many processes which 
are applicable on a moderate scale to 
several industries with which we come in 
contact in the light and power field. 

The various compounds and solutions 
used for bleaching interest our textile 
customers. In certain lines the use of 
chlorine fér this purpose is universal and 
most of us are familiar with the disadvan- 
tages of the method of bleaching by the 
use of bleaching powder or chloride of 
lime. 

By passing a current of electricity 
through a solution of common salt, hypo- 
chlorite of sodium, or electro-chlorine, is 
obtained. In properly arranged appara- 
tus no gas escapes, which is a point of 
vast importance to the manufacturer. 

The activity of nascent products is well 
known and it can be readily understood 
that the work done in this manner is 
superior and much more permanent than 
that done by the older methods. 

This process has been widely adopted 
abroad, where 2,000 horse-power is used 
for this purpose in various establishments 
in a type of cell put out by the Siemens- 
Halske Company. It has also been adopt- 
ed by several leading manufacturers in 
this country and is highly recommended 
in the linen and cotton trades. The proc- 
ess is also applicable to the bleaching of 
fibres for paper, artificial silk, oils, ete. 

Some work of this character has been 
done on our system and a motor-generator 
outfit of fifteen-kilowatt capacity has been 
found ample for the satisfactory bleaching 
of a ton of fibre per day of ten hours. 

The expansion of electric processes for 
bleaching, finishing and waterproofing fab- 
rics will be an interesting subject to follow 
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up for central stations desiring to sell cur- 
rent for electrolytic work. l 
A pabra 

e industrial application of 
ozone. 

Regarded as a rare product until re- 
cently, and its production as a laboratory 
experiment, several large establishments 
are now producing this powerful agent in 
large quantities for bleaching and puri- 
fying purposes. 

The applications for this, Nature’s own 
bleaching and sanitary agent, seem to be 
almost unlimited. Some of the most prac- 
tical of its uses are in the bleaching of 
flour and starches, of textile yarns and 
fabrics, of paper pulp intended for the 
higher grades of product, the refining of 
alcohol and spirituous liquors, the treat- 
ment of varnishes and oils and for the im- 
provement and purification of water used 
for drinking or manufacturing. 

The last-named application is the widest 
one, and here ozone has proven its superi- 
ority over all known methods. The purif- 
cation and sterilization of water without 
destroying any of its natural qualities, 
without the addition of any chemical com- 
pound, and at a minimum cost, is a sub- 
ject that vitally interests all classes of in- 
dustries and individuals. 

A gramme of ozone may be obtained 
with the expenditure of about sixty watt- 
hours. Two hundred and fifty gallons of 
water of average river variety can be treat- 
ed with this amount of ozone. 

Naturally, the amount of ozone required 
depends upon the number of colonies, o 
thousands, of bacteria present in the water. 
With an average of 200 per ounce, none 
remain after the amount of treatment de 
scribed. With 2,000 to 4,000 per ounce, 
from three to thirty remain if the proces 
stop at this amount of ozonization. 

Two types of ozone generators have been 
used upon our system. In one the dielec- 
trie was of glass and the discharge pletes 
in multiple, each provided with a high- 
series resistance which permitted of the 
cutting out of any which developed de- 
fects. In the other the discharge took 
place across air-gaps, and a choke-coil and 
condenser were provided to prevent the 
formation of an arc and to raise the set- 
ondary voltage. 

It has been our privilege to witnes 
many chemical and bacteriological tests of 
the results obtained in the purification of 
water, both by the Webster process, €m- 
ploying iron electrodes, and by the ozone 
process. The former is principally efes- 
cious in practice by coagulation, and the 
water needs aeration afterward. The latter 
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process provides aeration, improves the 
quality of the water and is, by microscopic 
observation, much like machine-gun prac- 
tice to the unfortunate bacteria. 

One of the installations mentioned was 
put in for the purpose of improving spirit- 
uous liquors. The method of treatment is 
similar to the water-purification process, 
and the object is to produce within a brief 
period all the qualities given by age to 
liquor of different sorts. 

With the expenditure of a few kilowatt- 
hours per barrel, very crude raw liquor can 
be made equal to that which has been aged 
in wood for several years. ) 

The purification of water used in brew- 
eries, both for the brewing and for ster- 
ilizing receptacles for the product, should 
offer quite an extensive field for the ex- 
ploitation of the ozone process. 

Considerable discussion has taken place 
as to the desirability of this class of busi- 
ness to fill in the hours between peaks 
and thus to equalize the station load. In 
these discussions great importance has 
been attached to the alleged fact that such 
business need not cross the peak and could 
be supplied with large or small volumes 
of current according to the capacity of 
generators in service and the amount of 
other load upon the system at a given 
time. 

There is no question that such a class 
of business would enable a station to oper- 
ate under ideal conditions. It is evident 
that the question, however, must be dealt 
with according to the exact conditions of 
capacity and load of each individual sta- 
tion contemplating such supply. General 
statements may lead to a serious miscon- 
ception of the true possibilities in this 
direction. 

The character of load diagrams of all 
central stations which have cultivated the 
electric-power field have undergone a rad- 
ical change. In such cases the old condi- 
tion of morning and evening peaks which 
represented almost the total generated load 
has passed. In the present load diagrams 
the kilowatt area of such peaks as exist 
bear a much smaller ratio to the area of 
the daylight load. 

As a matter of fact, electrothermic 
processes require for their successful 
and economical operation nearly con- 
tinuous supply. The initial operation 
of bringing the furnace and materials 
up to the proper working tempera- 
tures may involve three times the energy 
required for their operation thereafter. 
Not only is this true, but the chilling and 
reheating of such furnaces is an operation 
quite as destructive to them as to the older 
types of apparatus. 


ELECTRICAL REVIEW 


Electrolytic processes are mostly con- 
tinuous. They depend for their successful 
operation upon a certain ampere density 
at a fixed voltage, and from this it is ob- 
vious that the only method of control 
would be to cut out cells or sets of cells 
when the current supply must be reduced. 
Many of these operations are chemically 
reversible, and the effect of shutting down 
the process would involve considerable at- 
tendance. 

The suggestion has been made of the 
use of storage batteries for the purpose 
of handling electrolytic work. As the cur- 
rent for such purposes must be sold at a 
low rate, and the storage equipment is 
rather costly, this method of handling such 
& proposition would seem to merit little 
consideration. 

It may be concluded that electrothermic 
and electrolytic propositions must be con- 
sidered on a straight twenty-four-hour 
basis and handled in all respects as any 
other business of similar load-factors. 

It may also be concluded that for pur- 
poses of load equalization, it would only 
be possible to add such processes to any 
system as should be under the absolute 
control of the central station interests 
which were to supply them with electric 
current. | 

One of the most important points in 
connection with such processes as involve 
the supply of large volumes of electrical 
energy is the question of location with re- 
gard to the station. The elimination of 
distribution expense to a large extent, as 
well as the fact that the service investment 
would be very low, should make quite a 


difference in the rates central stations 


would offer to such industries as located in 
their immediate vicinity. 

There is one point in considering these 
electrochemical and electrothermic propo- 
sitions which should be represented in its 
true light in every possible case. In esti- 


mates of the current used for any given 
_ operation, either furnace or electrolytic, 


foreign usage, sanctioned by adoption on 
this side of the water, has adopted the 
unit “electrical horse-power-year.” In es- 
timating, if a pound of finished product 
requires the expenditure of 746 watt- 
hours, for example, the cost of an elec- 
trical horse-power for one year is divided 
by 8,760 (24 hours by 365 days), and the 
result is assumed as the cost of energy per 
pound of finished product. 

The originator of this method was prob- 
ably an optimist along the same lines as 
ourselves, in that he hoped to utilize every 
horse-power of generator capacity during 
8,760 hours per annum. 

Experience has taught us the true pos- 
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sibilities in this direction, but the truth 
does not seem to have penetrated deeply 
enough to make any change in the esti- 
mating methods of our sanguine electro- 
chemists and electrometallurgists. 

No process can continue at its maxi- 
mum for twenty-four hours a day and 365 
days per year. Furnaces need repairs, 
baths need renewing and overhauling; in 
fact the very processes themselves require 
considerable current regulation and are 
not prosecuted at a maximum rate. 

These, as well as humane reasons, pre- 
vent the fulfillment of the figure named. 
If the actual use averages from fifty to 
seventy per cent of the maximum, and 
we have never seen the latter figures con- 
tinually exceeded, quite a radical change 
in the estimated cost per pound of finished 
product as well as per kilowatt-hour 
utilized has been effected. 

As a practical check upon this it is 
rather satisfactory to learn the electrical 


capacity of an installation, the amount of 


energy estimated per pound of product, 
and then to learn the actual amount of 
finished product turned out in a year. The 
results of this character of information 
received from several operations in dif- 
ferent parts of the world would seem to 
indicate that, if the amount of calculated 


energy per pound is correct, the actual 


load-factor of the plants runs from thirty 
to fifty per cent, based upon a twenty-four- 
hour day and a calendar year. 

The kilowatt-hour is the only true basis 
for calculation, and the cost of this unit 
for purposes of estimation should be based 
upon the cost of a kilowatt-year, modified 
by the actual or calculated load-factor. 

Computation along these lines, taking 
into account the cost of transportation of 
materials, will show the range of possible 
business in the field of large electric-fur- 
nace and electrochemical operations. 

As adjuncts to the power-load, electro- 
thermic appliances and electrochemical 
processes offer means of increasing the 
usefulness of the central station and broad- 
en the field of salesmanship. 

The commercial departments which 
have for their motto “Electricity for 
everything everywhere” must view with 
some satisfaction the record of every new 
adaptation which brings them closer to 
their ideal. 


A Good Year for the Boston 
Elevated Railway 
Company. 

The report of the Boston Elevated Rail- 
way Company for the year ended Sep- 
tember 30 shows increases in both gross 
receipts and number of passengers carried. 
For the twelve months ending September 
30 the gross business increased $837,509, 
or 6.6 per cent. With an increase of 
$689,297 in operating expenses, the net 
earnings increased $203,745. The num- 


ber of passengers carried for the year 
amounted to 262,267,240. 
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The Indiana, Columbus & 
Eastern Traction 
Company. 

The Indiana, Columbus & Eastern 
Traction Company is doubling the capac- 
ity of its plant at Medway, Ohio. This 
work was begun about three months ago. 
The Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa., is in- 
stalling two steam turbines, one of 1,500 
kilowatts capacity, and one of 750 kilo- 


PARTIAL View oF 1,500-KiLowatT TURBINE 


BEING INSTALLED AT MEDWAY POWER-HOUSE 
OF THE INDIANA, COLUMBUS & EASTERN 
TRACTION COMPANY. 


LINE ENTRANCES, SPRINGFIELD SUBSTATION OF 
THE INDIANA, COLUMBUS & EASTERN TRAC- 
TION COMPANY. — | | 

watts capacity, and a 300-kilowatt rotary 

converter. This installation necessitates an 

increase in boiler capacity and two 550- 

horse-power Babcock & Wilcox boilers are 

to be installed. The company is erecting 

a new stack. The base is fourteen feet 

square, with an inside diameter of nine 

feet, and the stack is 180 feet high. New 

Wheeler pumps and surface condensers 

will be installed. 
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The water supply for the plant is ob- 
tained from wells, and the condenser sup- 
ply is taken from a mill-race. 

After the new installations are made 
the Medway plant will be one of the larg- 
est in the state. The boiler equipment 
will include seven 250-horse-power, one 
500-horse-power and two 550-horse-power 


ALTERNATING-CURRENT CONTROLLING BOARD 
ON RIGHT, EXCITER BOARD on LEFT, MED- 
WAY POWER PLANT, INDIANA, COLUMBUS & 
EASTERN TRACTION COMPANY. 


STEAM-DRIVEN AND Motor-DRIVEN EXCITERS, 
FOR 800-KILOWATT ALTERNATORS. 


MEDWAY 
PowER PLANT, INDIANA, (COLUMBUS & 
EASTERN TRACTION COMPANY. 


DirEcT-CURRENT Sw ITCHBOARD. 


Babcock & Wilcox boilers. The engine 
room will have two 1,250-horse-power 
Hamilton-Corliss engines, two 400-horse- 
power Slater engines, one 1,000-horse- 
power, and one 2,000-horse-power steam 
turbines. The electrical output will 
amount to about 4,500 kilowatts. 
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Part of the equipment includes two 
800-kilowatt, three-phase,  2,300-volt, 
twenty-five-cycle alternators made by the 
General Electric Company. This voltage 
is stepped up to 26,400 volts and trans- 
mitted at present to six substations. The 
two 325-kilowatt generators are direct- 
current machines generating 550 volts. 
The new Westinghouse generators will 
have a capacity of 2,000 kilowatts. These 
are twenty-five-cycle machines and will 


REAR VIEW, SWITCHBOARD, MEDWAY POWER- 
Housk, INDIANA, COLUMBUS & EASTERN 
TRACTION COMPANY. Two PANELS AT LEFT 
LINE PANELS WITH LOW VOLTAGE CONTROL 
CrrcuITs. Two PANELS aT RIGHT, 800- 
KILOWATT GENERATOR CONTROL CIRCUITS. 


SPRINGFIELD SUBSTATION, DAYTON - SPRING 
FIELD Division, INDIANA, COLUMBUS & East- 
ERN TRACTION COMPANY. 


generate 390 volts. Three 110-kilowatt 
transformers are being installed, 2,300 
volts on the primary and 390 volts on the 
secondary. This arrangement is being 
effected so that the rotary can run either 
from the 390-volt bus-bar or from the 
2,300-volt bus-bar. The current generated 
by the 390-volt generators of the Westing- 
house make will be stepped up to 26,400 
volts through three %50-kilowatt oil and 
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water-cooled transformers. The 26,400- 
volt leads will then be tapped in to the 
old station bus, where the current will be 
switched on to the transmission line by 
General Electric type H switches electric- 
ally operated from a low-voltage board. 

The company has a seventy-eight-mile, 
three-phase transmission line. The insu- 
lators are Hemingray Glass “Provo” type, 
No. 1, arranged so that they form an equi- 
angular triangle, two on the cross-arm 
and one on the top of the pole. The poles 
are cedar, octagonal, and support No. 1 
wire. Each span is 100 feet, with some 
few exceptions where rivers are crossed 
and the poles can not be set so close. In 
one case the span is 320 feet. Special 
cross-arms were not used in these cascs. 
The only precaution taken is in watching 
the line-sag, so that the wires may be kept 
from swinging together. 

Most of the line is on track right of 
way. At Springfield the transmission 
line is built around the city for a distance 
of eight and one-half miles. In order to 
keep a constant watch on the insulators 
the line is inspected every day except Sun- 
day. For the benefit of the service a tele- 
phone line has been strung on the high- 
tension poles, so that long delays never 
occur. This telephone line serves no other 
purpose, and the linemen carry testing 


ALTERNATING -CURRENT LIGHTNING ARREST- 
ERS, TRANSFORMERS AND LINE SWITCHES, 


SPRINGFIELD SUBSTATION, DAYTON-SPRING- 
FIELD DIVISION, INDIANA, COLUMBUS & EAST- 


ERN TRACTION COMPANY. 


sets, connecting them on the line at the 
point of difficulty and getting into imme- 
diate communication with the switchboard 
attendant. 

In the near future the company expects 
to construct sixty miles of transmission 
line in addition to the seventy-eight miles 
-already in operation. There will also be 
added six Westinghouse substations. This 
will bring the rotary equipment up to 
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fourteen 300-kilowatt machines. At the 

present time there are eight rotaries in 

operation, all of the General Electric make. 

SPRINGFIELD, TROY & PIQUA ELECTRIC 
RAILWAY. 

The Springfield, Troy & Piqua Electric 
Railway has a 1,700-kilowatt plant located 
at a most beautiful as well as convenient 
point about two miles west of Springfield, 


26,400-VoLT SWITCHES, MEDWAY PoWER-HovskE, 

INDIANA, COLUMBUS & EASTERN TRACTION 

COMPANY. 

Ohio. This is on the banks of the Ohio 
river. The Erie Railroad tracks are 100 
feet to the east of the power station, and 
the Detroit, Toledo & Ironton tracks the 
same distance to the north. The con- 
necting tracks to these two steam roads 
afford the company good coaling facilities. 
Most of the coal, however, is received over 
the latter road. l 

The water for the plant is secured from 
the river through a twenty-four-inch pipe 
and from one deep well. 

The power installation, which was made 
about two years ago, includes four 300- 
horse-power Babcock & Wilcox boilers, 
Worthington feed pumps and a Stillwell- 
Bierce vacuum pump. The heater and 
heater pump were made by the Hoppes 
Manufacturing Company, of Springfield, 
Ohio. There is also a Hoppes jet-con- 
denser. The two 1,200-horse-power en- 
gines are Cooper cross-compound, direct- 
connected to two General Electric twenty- 
five-cycle, three-phase, 2,300-volt gen- 
erators. Each generator has a capacity of 
850 kilowatts. The 2,300 volts is stepped 
up to 6,600 volts and 26,400 volts by banks 
of General Electric transformers. The 
6,600-volt circuit feeds two substations, 


one on the Springfield & Xenia, and the 
other on the Springfield & South Charles- 
ton traction lines. The power contract is 
made with the Springfield & Xenia, which 
company supplies the Springfield & South 
Charleston. The 26,400-volt line supplies 
three substations on the Springficld, Troy 
& Piqua line, one at the plant and two lo- 
cated between Springfield and Troy. 
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ECONOMY IN CENTRAL STATION 
OPERATION, ' 


BY GEORGE WILKINSON. 


As a supply station engineer, much of 
my time is taken up in carrying out the 
varied duties connected with the supply 
of electrical energy, and in endeavoring to 
solve, in the most direct and economical 
way, problems that arise in connection 
with such supply. Such economical solu- 
tions are necessary if the substantial bene- 
fits which electricity can furnish are to 
be available at a price which all can afford 
to pay. I offer the following suggestions 
to my colleagues who are interested in 
the supply of electrical energy to the gen- 
eral public, and who recognize that their 
duty is not merely to make a profit on 
the business, but also to secure a reliable, 
effective and cheap service available to 
all residents and business people in the 
districts. 

Considering, first, the power station. 
It will often be found that while rea- 
sonable economy is secured in the genera- 
tor room, and care is taken to employ 
efficient plant and skilled labor therein, 
the boiler house, being a less congenial 
sphere, is a department that receives less 
attention, the details are not so carefully 
considered, and the equipment, unfortu- 
nately, is worked by men who are often 
below the average mechanic in intelli- 
gence and education. An investigation 
of supply station records will show that 
from one-half to four-fifths of the works 
cost of generation is incurred in the boiler 
house, and this is chiefly for coal; also 
it is obvious that in places where elec- 
tricity supply stations are already in 
operation, and where a fixed sum must 
be allocated annually for the repayment 
of capital charges, the only possible chance 
of cheapening the cost of production to 
any substantial extent lies in reducing 
the consumption of coal, and it is an index 
of healthy progress in economy if, while 
continuing to use the same plant, the 
annual ependiture on fuel is decreasing 
while the number of units sold is increas- 
ing. 

The free use of steam traps is a source 
of heavy loss in some generating stations. 
Due to their liberal use dnd to the scat- 
tered positions they occupy, the hot 
water they discharge is frequently led into 
the nearest drain and runs to waste. A 
long experience has shown that an equally 
satisfactory and more economical arrange- 
ment is to connect all the water separa- 
i Address of the chairman of the Leeds (England) 
section of the Institution of Electrical Engineers of 


Great Britain, delivered October 25. Slightly con- 
densed. 
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tors, valve casings, cylinder jackets, ete., 
to a small pipe, from which steam is 
taken to operate a bank of boiler-feed 
injectors. By this means all the steam 
required to work the injectors is derived 
from points where condensed water col- 
lects, and it is thus all saved and ex- 
peditiously carried back with the steam 
through the injectors direct into the boil- 
ers. The injectors used should be of 
varied sizes, the smallest, when at work 
continuously, being equal to feeding the 
boilers on low loads. One steam trap 
of suitable size is provided at the end of 
the injector block, and this trap comes 
into action during the short and infre- 
quent intervals when the injectors are 
out of action for repairs. Another ad- 
vantage of this arrangement is that the 
large and often wasteful steam-driven 
feed pumps can be shut down and main- 
tained as reserve plant. 

An economical standby boiler-feed ar- 
rangement is obtained by employing three 
throw pumps, driven by electric motors 
and fitted with variable-stroke gear which 
allows the use of a constant-speed motor 
and permits the stroke of the plungers 
being graduated from the maximum to 
zero, or vice versa, whilst in action. An 
indicator should be fixed on each pump 
to show the amount of water delivered 
per hour. 

A further easily realized and very sub- 
stantial economy is to employ steam tem- 
perature water to feed the boilers—. e., to 
bring the boiler-feed water, after it has 
left the economizer or other preliminary 
heating device, into direct contact with 
live steam, so that the feed-water tem- 
perature is raised before it enters the 
water space in the boilers to a point 
equal to that of the steam itself. Its 
adoption will secure a greater output of 
steam from any steam boiler using ordi- 
nary hot-feed water and at an increased 
economy averaging at least seven per 
cent, and in most cases considerably more. 
Effective plant for securing steam tem- 
perature feed is simple, easily applied, 
and neither costly nor cumbersome. Where 
steam temperature feed water is intro- 
duced, a further step in point of output 
and efficiency may be expected if the 
boiler furnaces are enlarged and fitted 
in every case with a brick arch, so that 
the flames do not directly impinge upon 
the heating surfaces. This will not only 
reduce the smoke, but will raise the fur- 
nace temperature and increase the steam 
output of the boiler. Practical objections 
to such enlarged furnaces are (1) the 
difficulty of covering the bars with fuel; 
(2) the liability of the fire to burn in 
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holes. These objections may be efficiently 
met in tubular boilers by employing the 
well-known chain-grate bars of extra 
length and width, and in Lancashire 
boilers the most effective remedy appears 
to be the removal of the furnaces from the 
narrow flue tubes to the front of the 
boiler, larger furnaces being built, out 
on the boiler front by wrought-iron plates 
well lined inside with firebrick and pro- 
vided with firebrick arches, and on the 
outside by ordinary brickwork, a cavity 
being formed between the outside brick 
lining and the metal shell of the furnace. 
Air for supporting combustion will be 
drawn through this cavity, entering by 
an aperture located over the furnace and 
round the sides thereof, thereby picking 
up any waste heat and passing at a high 
temperature through the grate bars to the 
fuel. By these methods not only will a 
higher furnace temperature be reached, 
but the heat upon the boiler plates will 
be better distributed and the ebullition 
area thereby extended. In many boiler 
houses forced hot-air draught could be 
easily applied, the heat to the air being 
derived from the hot gases leaving the 
boilers for the chimney. The economy so 
produced is often very substantial, but the 
equipments at present used for this pur- 
pose are often cumbersome and very 
costly. 

So long as carbon-filament lamps con- 
tinue to be used, and in view of the im- 
provements in efficiency and grading, 
which will be effected in these lamps in 
the near future by British manufacturers, 
it is important that more uniform press- 
ure should be obtained upon electricity 
supply mains. My experience is that 
pressure regulation by automatic appa- 
ratus is the only satisfactory and effective 
method of obtaining good and dead-beat 
regulation. In addition, it is necessary 
to have distribution mains of ample sec- 
tion, as pressure regulators can main- 
tain uniform pressure only at predeter- 
mined points upon the network. The too 
frequent practice of increasing the press- 
ure to an excessive degree at feeding 
points, in order to compensate for abnor- 
mal drop upon the distribution mains, is 
to be strongly condemned; the proper 
remedy for poor lighting at the extremi- 
ties of distribution mains is to put down 
more copper. Formerly a remedy for 
drop in pressure was found by doubling 
the pressure of supply, and large sums 
have been expended by supply under- 
takers in this direction. 

Works which still give a low-voltage 
supply, say, near 100 volts, are likely to 
reap a rich reward in the near future, 
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as the consumers are in a position to ob- 
tain the economic benefits offered by the 
metallic-filament incandescent lamps. I 
have had lamps of this type in use in 
my house since July last, each giving a 
light equal to thirty-two British candles 
for an expenditure of under forty watts. 
With current at six cents per unit, and 
including the extra retail price of the 
metallic-filament lamps as against the 
carbon lamps, and assuming an average 
life of 600 hours only for the metallic- 
filament lamp, the relative cost comes out 
for thirty-two-candle-power lamps for the 
600 hours at $2.75 in the case of the 
former as against $4.43 for the latter. 
As far as I can judge from results in 
my house, the useful life of the metallic | 
filaments will average at least double that 
of the carbon lamps, while they are not so 
sensitive to voltage variation, give a more 
brilliant quality of light, and the bulbs 
on normal voltage do not blacken, hence 
the candle-power' is more uniform 
throughout the life of the lamp. The 
advent of these lamps justifies the hope 
of a vast and early extension of the elec- 
trical industry throughout the whole 
country. 

The question of tariffs is one which 
might with advantage be considered by 
an organization representative of the 
whole supply industry. The issue of 
recommendations by such an organization 
would be useful to engineers, and espe- 
cially to directors and committeemen, 
many of whom appear to be in utter igno- 
rance of the fundamental principles gov- 
erning the vital question of tariffs. In 
my view the adoption of flat rates with 
graduated discounts, according to the 
number of units used during a specified 
period, is fundamentally wrong. Such a 
tariff can not be fair and equitable; cus- 
tomers who are quite unprofitable may 
get a substantial discount, while cus- 
tomers who are exceedingly profitable to 
the supply may get a very small discount. 
Attempts to get over this inequality of 
treatment, due to flat-rate tariffs, have 
been made by varying the discounts ac- 
cording to the class of consumer under 
consideration, but this is only lessening 
the evil, and is in no sense a cure. Again, 
there is often a big discrepancy in the 
prices charged for lighting and for power, 
the former being frequently too high, 
while the latter is certainly often too low. 
The present alternative to the flat rate 
is the well-known maximum demand 
tariff, which is a more equitable method. 
Inasmuch, however, as the method of cal- 
culating the amount due is unintelligible 
to many consumers, it has become un- 
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popular; moreover, a customer charged 
on the maximum demand tariff does not 
know until the end of the quarter, or the 
half-year, to what extent he will benefit, 
or, in some cases, he does not know if he 
will benefit at all, as this is not deter- 
mined until the quarter or half year has 
expired, whilst he is often nervous about 
switching on his lamps lest he should 
increase his maximum demand. There 
are, of course, other systems of charging 
in use to a limited extent, some of them 
being the result of expediency, rather 
than of equity. 

In some cases demand indicators have 
been used to develop business in its early 
stages, but when the business has reached 
a point at which the engineer can afford 
to make a change, a flat-rate tariff has 
been introduced and the demand indi- 
cator system abolished. The change, 
while simplifying the accounts and ap- 
pealing as it does by its simplicity to 
the consumer, has no serious prejudicial 
effect upon the receipts, as the losses 
made on some consumers are counterbal- 
anced by the extra profits obtained from 
others. This condition of affairs is satis- 
factory so long as the supply authority 
is content to make excessive profits on 
some consumers and to apply a part of 
them in making up the losses on other 
consumers; but the former are likely 
to rest content with flat-rate tariffs just 
so long as they remain in ignorance 
of the true condition of affairs, and no 
longer. The fact is gradually dawning 
upon the general public that the longer 
they use electricity per day, the less aver- 
age price per unit should be paid, and I 
venture to say that in a few years, when 
this equitable principle becomes generally 
recognized by users, flat rates, even when 
modified by graded discounts, will not be 
tolerated either for lighting, heating or 
power purposes, unless some economical 
system of electrical storage is meanwhile 
evolved. . 

The chief factor in the cost of supply is 
made up by the “fixed charges.” Exactly 


how much this is per annum is easily as- ° 


certainable in every case, and it probably 
varies from year to year. Each consumer 
should be charged his fair proportion of 
this sum. The exact amount to be paid 
should be recorded on each consumer’s 
premises, not in the form of so many units 
chargeable for half-year at an increased 
price per unit, which is the clumsy and 
perplexing method of the demand indi- 
cator, but by an instrument which records 
the consumer’s proportion of standing 
charges clearly in pounds, shillings and 
pence. 
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The remaining item in the total cost of 


supply is the “generation cost,” which is — 


by far the smaller item, and is practically 
a uniform and unvarying cost per unit, to 
cover which a very low flat-rate can be 
fixed. Considerably less than one penny 
per unit will cover this item, and also 
afford ample profit to the supply au- 
thority. ae 

As illustrating the present wide diver- 
gence in the matter of tariffs, I set forth 
below the published scale of charges of 
four of the largest and most important 
municipal undertakings in the country, 
which may be taken as fairly representa- 
tive of the whole kingdom. These I desig- 
nate A, B, C and D: p 

A. The rate payable by a consumer for 
a supply of electrical energy for lighting 
in any one establishment (whether used 
direct from the mains or through a motor- 
generator or other apparatus) shall be 
three and one-half pence for each unit up 
to 3,000 units per quarter, three pence 
for each unit in excess of 3,000 units to 


10,000 units per quarter, and two and one- 


half pence for each unit in excess of 
10,000 units per quarter. A reduced rate 
shall be charged for electrical energy sup- 
plied for power, or for cooking or heating, 
when measured by a separate meter— 
namely, two pence for each unit up to 


3,000 units per quarter; one and one-half 


pence for each unit in excess of 3,000 units 


per quarter to 10,000 units per quarter, 


and one penny for each unit in excess of 
10,000 units per quarter. 

B. Electrical energy used for lighting: 
for first 300 units per quarter, five pence 
per unit; for any further quantity used in 
the same quarter, three and one-half pence 
per unit. Electrical energy used for long- 
hour lighting: for first 300 units per quar- 
ter, three pence per unit; for any further 
quantity used in the same quarter, two 
pence per unit. (Nore—This special low 
lighting rate has been fixed to encourage 
a day load, and is for the benefit of con- 
sumers who use their supply of electrical 
energy for lighting during a large number 
of hours per annum. In order to avail 
themselves of it, consumers will be re- 
quired to enter into an agreement in which 
they guarantee a minimum payment of 
£15 per annum for not more than twelve 
sixteen-candle-power lamps, or their 
equivalent, connected to the circuit; a 
further guarantee of twenty-five shillings 
per annum for every additional sixteen- 
candle-power lamp, or its equivalent, con- 
nected to the circuit will also be required. 
Current reckoned at the above rate per 
unit can be used up to the value of the 
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sum guaranteed, any additional current 
being charged at the same rate per unit. 
Consumers will be required to have all 
lamps so guaranteed connected to a circuit 
kept distinct from the ordinary lighting 
supply, and a separate meter will be in- 
stalled upon this circuit. Should any al- 
teration be made in the number or candle- 
power of the lamps so guaranteed, notice 
must be at once given to the department, 
or in default the consumer will be liable 
to have the supply charged at the depart- 
ment’s current rates for ordinary lighting 
purposes.) Electrical energy used for mo- 
tors: for first 300 units per quarter, two 
pence per unit; for any further quantity 
used in same quarter up to 3,000 units, 
one and one-half pence per unit. Where 
3,000 units or over are used per quarter 
(after the first 300 units at two pence per 
unit), one and one-quarter pence per unit. 

©. Private lighting; maximum de- 
mand system, with initial charge of four 
and one-half pence per unit with daily 
average of one and one-half hours and two 
and one-half pence per unit after, or flat 
rate of four and one-half pence with dis- 
counts from two and one-half to forty-four 
and one-half per cent. Power and heat: 
maximum-demand system, two and one- 
half pence per unit for daily average of 
one and one-half hours, and one and one- 
half pence after, or flat rate of two and 
one-half pence per unit with discounts 
from five to sixty-five per cent. Traction 
supply: one and three-quarters pence per 
unit. Special purposes: shipyards with 
thirty per cent load factor, one and one- 
eighth pence to seven-eighths penny per 
unit. 

D. Charge per unit: for lighting, five 
and one-half pence, or a fixed charge of 
£7 per annum per kilowatt of maximum 
demand and one and three-quarters pence 
per unit; for motors, one penny to one and 
seven-eighths pence per unit, according to 
hours of user. 

The perusal of these tariffs will be con- 
vincing proof that present-day methods 
of charging are unsatisfactory, and they 
must appear unintelligible and chaotic to 
the general public. 

An ideal tariff would fulfil the follow- 
ing conditions: (1) Protect all consumers 
from unfair or excessive charges; (2) se- 
cure from every consumer a reasonable 
and readily assessable profit to the supply 
authority; (3) be applicable without 
variation to all conditions and for all pur- 
poses for which electrical energy is used; 
(4) be capable of easy explanation, and 
its equity should be apparent to all persons 
of average intelligence. 


RECENT STORAGE BATTERY 
IMPROVEMENTS. ' 


BY SHERARD COWPER-COLES., 


It is not the intention of the author to 
deal with the historical side of accumu- 
lator development and manufacture, as 
this has been so often recorded, but only 
so far as it applies to electrodes that re- 
tain a large quantity of the electrolyte in 
themsclves, and in which the active matter 
is not necessarily porous; this is a dis- 
tinction of great importance. 

THE ALKALI NICKEL CELL. 

No radical changes have been made in 
the electric accumulator in recent years 
which have come into practical use, and it 
is many years since alkali nickel cells were 
brought into prominent notice; although 
having many promising features they have 
not so far fulfilled the hopes entertained. 
The company, which controls the rights 
of the alkali nickel cell in Germany, has 
decided to abandon for the present the 
development of an iron nickel cell which 
would be superior to a lead cell with re- 
gard to durability and life. The best re- 
sult obtained up to the present with an 
accumulator having the same weight as an 
average 100-watt-hour lead accumulator 
is seventy watt-hours per kilogramme. 

Fig. 1 is a typical diagram of an average 
four-hour charge and discharge of an iron 
nickel cell; on the same diagram is shown 
in dotted lines an average four-hour charge 
and discharge of a lead ecll. The annual 
monetary output for storage batteries in 
England and Germany is estimated at the 
present time at about one million pounds, 
so any economy effected in the manufac- 
ture and life of accumulators is of great 
importance to the commercial world. 

VARIOUS TYPES OF GRIDS. 

It will be necessary in dealing with the 
special forms of plates to be described to 
refer briefly to some of the principal types. 
The lead plates or grids for use as con- 
ductors of ‘electricity and as carriers of 
active matter now in use may be classified 
under five general types, as shown in Fig. 
2, which does not include the Thomassi, 
the Peto and Radford, the Niblett Solid, 
or the Panthode, as they have no grid or 
frame to support the active matter, and 
the electric conductors to the active matter 
are independent of the frames or supports. 

A large number of modifications have 
been made in these five general types from 
time to time, but little change has been 
made in the general design, unless the 
Tudor negative box-grid, type 4, is con- 
sidered an exception, which is a sheet-lead 


—- a ee 


! Paper read at the Royal United Service Institution, 
London (Rugland) before the Society of Engineers, 
November 5, 


ELECTRICAL REVIEW 


box, perforated with small holes placed 
close together, to retain the spongy lead 
which is of an extremely fragile and porous 
nature. In more recent practice the holes 
are made square and very much larger. 
It is claimed for this construction of bat- 
tery that all parts of the active matter are 
brought into contact with the electrolyte. 
Rudolph Gahl, in a paper recently read be- 
fore the Colorado Scientifie Society, ex- 
presses the opinion that the box negative 
marks a fresh era of improvement, as such 


Fig. 1.—Typicat DISCHARGE CURVES OF AN 
IRonN-NICKEL CELL. 


negatives have a longer life than Planté 
positives, where as formerly the life of the 
battery was limited by the life of the nega- 
tive plate. The latest Fulmen negative 
(of a design intermediate between type 1 
and type 2) consists of two semi-grids of 
antimony lead riveted together, interlock- 
ing the active matter. The bars of each 
half-grid are triangular in cross-section, 
the bases of the triangles are turned out- 
wards and the apex inwards. Owing to 
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the arrangement the active matter is firm- 
ly held, yet cach pocket is isolated or sep- 
arate, so that in case of shrinkage the risk 
of breakage is reduecd to a minimum. 
TITERMOELECTRIC AND CONCENTRATION 
EFFECTS, 
Thermoeclectricity has a considerable 
bearing on accumulators or. secondary bat- 
teries, Whether considered from the point 
of view of the electron theory which Drude 
and Riecke and Liebenow and others have 
propounded (to account for the thermo- 
electric force and other properties of met- 
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als), or from the point of view of Carhart 
and others, who have sought to show that 
all the effects in a voltaic cell have a 
thermoelectric origin. 
fects are intimately connected with the re- 
action of the accumulator, and when more 


Thermoelectric ef- 


is known regarding thermoelectricity, it 
should lead to important developments in 
the voltaic gell. There is no reason why, 
in the present state of knowledge of the 
subject. (and assuming that the osmotic 
pressure theory will explain all concentra- 
tion cells), a cell could not be designed in 
which the known effects could be combined 
to increase the output. Suppose it is as- 
sumed for the moment that the thermo- 
electric force of solution has nothing to 
do with the electromotive force resulting 
from the difference of concentration, and 
that they are disconnected, the thermo- 
electric, the concentration and the electro- 
chemical effects could still be combined. 
IGNITION TYPE OF CELL. 

The obvious criticism is that when elec- 
tricity has to be gencrated it can be far 
more efficiently done than by thermoelec- 
tric effects, and that when electricity has 
to be stored, the additional generating ef- 
fects are a complication. But there are 
many cases in which economy is not of 
primary importance, but where simplicity 
and convenience are. A conspicuous ex- 
ample is the ignition cell for motor-cars, 
which is an industry of considerable im- 
portance, one company alone having sold 
over 40,000 in twelve months. It might 
be possible by judicious choice of elec- 
trodes and electrolytes, and heating and 
cooling effects, to design a generator which 
would fit in with the utilization of the 
waste heat of the petrel engine. 

There are at present three different 
methods of supplying electricity on metor- 
cars: dry cells, storage batteries and mag- 
neto devices. Dry cells are used very 
largely in the United States, but they are 
expensive and not very reliable; storage 
batteries are at present used more than 
anything else for ignition, at any rate 
in this country; but motorists are com- 
plaining of their short life and unrelia- 
bility, and also of the trouble and expense 
of recharging. Magneto devices are cer- 
tainly the most scientific method, and 
great improvements have been made in 
them lately. In one account of the autio- 
cycle racing trials it is stated that accu- 
mulators were used for ignition bv the 
first three to finish. Of all who entered, 
fifty-one used accumulators, twenty-two 
maenetos, and five magnetos and accumu- 
lators, 

An entirely new type of cell for igni- 
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tion is wanted, which will fulfil the fol- 
lowing conditions: (1) the difference of 
potential at terminals must have little 
variation; (2) it should not be necessary 
to stop the car to replenish the supply of 
electricity; (3) the available energy for 
producing spark shall be as great at start- 
ing as when running. Dry cells fulfil 
conditions 2 and 3, accumulators 1 and 
3, magnetos 1 and 2. If a battery can 
be devised to fulfil all three conditions, 
it would take precedence over all other 
sources of current. It should be possible 
to devise a battery in such a way that the 
electrodes and the electrolyte can be re- 
newed or restored in a few seconds, and 
that these renewals can be of such a form 
that they may be conveniently carried. It 
might be objected that this would be an 
expensive way of supplying current, which 
could be true so far as the current alone 
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Fic. 3.—CurveEs SHOWING PROPER CUT-OFF 
POINTS FOR VARIOUS RATES OF DISCHARGE. 


is concerned. When, however, a motorist 
has his accumulator recharged, he is not 
paying for current, but for labor and con- 
venience; suppose, for instance, he pays 
one shilling to have a forty-ampere-hour, 
four-volt accumulator charged, only a frac- 
tion of the shilling is for current. The 
back electromotive force when charging 
may be called 2.5 X 2 cells equals 5 volts 
X 40 ampere-hours equals 200 watt-hours, 
or one-fifth of a unit. At five pence per 
unit the current will come out at one 
penny, and the other eleven pence will 
stand for labor, convenience and profit. 
One pound of zinc costs two pence or three 
pence, and represents several hundred am- 
pere-hours, so that it will be seen that if a 
practical primary battery could be devised 
for ignition purposes, it would be far 
cheaper than a storage battery. 
CUT-OFF POINT OF DISCHARGE. 

The next point to which the author will 
draw attention is the cut-off point of dis- 
charge. The author had recently to make 
tests on a new battery to determine its 
output and efficiency. As several batteries 
were to be compared at the same rates of 
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discharge, it was important to determine 
at what point each should be considered 
discharged. It was found on comparing 
the figures given by various manufacturers 
that cach maker chooses arbitrary figures 
for stopping the discharges, hardly two 
manufacturers being in agreement. 

On Fig. 3 are plotted curves, each of 
which shows the points at which the dis- 
charge of a given make of cell is stopped, 
at the various rates. Some of them use 
the same figure at all rates; the inaceu- 
racy of such a system is made apparent 
by the curve, Fig. 4, which is a discharge 
of a seventy-ampere-hour eell commenc- 
ing at forty amperes, and finishing at 
seven, the current being broken four times. 
From the figures obtained, it was con- 
sidered necessary to fix a new graduated 
scale of potential differences at which to 
cut off the discharges. 

There were two factors to be considered 


Fic. 4.—DIscHARGE CURVE OF A SEVENTY- 
AMPERE-HowurR CELL. 


in fixing the suggested standard cut-off 
curve: (1) at a given rate, the difference 
of potential below which the plate is in- 
jured; (2) at a given rate, the lowest volt- 
age at which the cell can perform the work 
called for. When used for electric light- 
ing, for instance, the point of cut-off is 
fixed (unless regulating cells or boosters 
are used) by the lowest voltage which is 
sufficient to maintain a given difference 
of potential across the terminals of each 
lamp. 

The second consideration will, of course, 
be always limited by the first, the point 
below which the cell will be injured. Some 
point of agreement among the makers was 
then sought for and was found at the ten- 
hour rate of discharge. Manufacturers all 
appear to agree that it does no injury to 
a cell to discharge it at a ten-hour rate 
down to 1.85 volts. This, then, was a start- 
ing point, and experiments had to be made 
to determine at what voltage at any given 
rate the cell would be in the same chemical 
condition, that it would be at a ten-hour 
rate at 1.85 volts. Take, for instance, a 
100-ampere-hour cell, viz., one that will 
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give 1.85 volts on closed circuit at the end 
of a ten-hour discharge at ten amperes. 
Supposing the cell is now discharged at 
forty amperes, and that the cell, when dis- 
charged, isin apparently the same chemical 
condition as it would be at a ten-ampere 
rate when the volts read 1.85, by occasion- 
ally switching back the current to ten 
amperes during the discharge, the state of 
the cell is readily determined. When the 
cell, according to this method, is just at 
the end of the discharge, if the current 
is switched back to ten amperes, the needle 
of the voltmeter will move up very quickly 
for little less than a second, and will then 
suddenly commence to move at a slower 
rate, as shown in Fig. 5. 

The lower potential difference of a cell 
at a higher rate of discharge is due to two 
causes: (1) the loss of pressure in the 
cell due to the change in the ratio of 
external to internal fesistance, and (2) the 
lower electromotive force due to extra po- 
larization. The lower electromotive force, 


Cu of point, Zee! -porn Sear. 


on Fe pe ae cow. 


t 4 ft e at Cd 


Fic. 5..—DISCHARGE CURVE SHOWING EFFECT 
OF DECREASING THE CURRENT. 


due to polarization from an increased cur- 
rent, can be accounted for by the extent 
to which the negative electrode has been 
temporarily converted into a hydrogen 
electrode. The hydrogen ions bombard the 
surface of the active matter more quickly 
than they can be absorbed in the purely 
chemical reaction. When there is a thick 
layer of material this action is, of course, 
actuated by want of circulation in the 
electrolyte. At high rates, gas is actually 
given off, which increases as the ratio of 
current. to surface. 

It is assumed that the sudden rise of po- 
tential difference on reducing the current 
is due to the restored ratio of resistance 
and the slower movement to the gradual 
recovery from the extra polarization. The 
discharge was stopped in each case when 
the needle was at 1.85 volts at the end of 
the rapid movement. No doubt the lower 
rate should have been left on for a longer 
period, but this was not done because at 
the ten-hour rate polarization is not im- 
portant, and it might have been claimed 
that the extra polarization at the higher 
rate would cause an additional change in 
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the chemical condition of the active mat- 
ter, so that practically its equivalent was 
added to the cut-off point in order to be 
on the safe side. Moreover, a too-long in- 
terruption would vitiate the high-rate test. 

The curve shown on Fig. 3 and marked 
“suggested standard” was plotted from a 
great number of observations, and was 
used for the cut-off point for all subse- 
quent tests, and in every case at the end 
of discharge on switching back to the ten- 
hour rate the needle immediately went 
well above 1.85, so that it may be con- 
sidered perfectly safe to continue discharg- 
ing down to the voltages shown on the 
curve for various rates of discharge. Ac- 
cording to the rule which most manufac- 
turers adopt (of discharging down to 1.8 
for all rates), it would be incorrect to 
discharge a 100-ampere-hour cell down to 
1.5 volts at a forty-ampere rate, but, on 
the other hand, it would be correct to dis- 
charge down to 1.8 volts at a 0.01-ampere 
rate. If, however, after the latter dis- 
charge the current is switched up to ten 
amperes, the reading will be below 1.7 
volts, at which point at the ten-hour rate 
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Fic. 6.—CHARACTERISTIC DISCHARGE CURVE 
AT CONSTANT OUTPUT IN WaTTS. 


(according to the 1.8-volt rule) the cell 
is very much overdischarged. It is in 
this way that the misleading figures as re- 
gards capacities are obtained, which are 
to be found in so many publications. 
CUT-OFF POINT FOR TRACTION CELLS. 
The motor-car traction cell calls for 
special treatment in deciding the cut-off 
point. In the motor-car cell there are, 
of course, no regulating cells or booster, 
and in order, therefore, to obtain the same 
power, the driver must increase the cur- 
rent as the voltage drops. The cells are, 
in fact, in practice discharged at constant 
watts rather than constant current. What 
more natural, then, than that the final volts 
at various rates should be determined by 
a series of discharges at constant watts. 
It will be observed that the constant watt 
discharges end very suddenly, because the 
rising current and dropping voltage react 
on each other, therefore it 1s compara- 
tively casy to plot a well-defined curve. 
Fig. 6 is a characteristic diagram of a con- 
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stant watt discharge. Cut-off points, de- 
termined on this basis, would be very use- 
ful for automobilists. The resulting con- 
stant watt curve should not differ very 
greatly from the constant-current curve 
for indicating final volts. 

DEFECTS OF NEGATIVE PASTED PLATE. 

The Planté positive plate has improved 
so much in capacity and life of late years 
that more attention has been drawn than 
heretofore to the defects of the negative 
pasted plate. The most prominent 
amongst the defects is the shrinking and 
cracking of the spongy lead with the re- 
sultant fall in capacity. There seems to 
be very little doubt that it results from the 
solubility of sulphate of lead in very con- 
centrated sulphuric acid. This view has 
been confirmed by experiments and tests 
made by Diamant, who substituted calcium 
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Fig. 7.—VARIATION IN SPECIFIC RESISTANCK 
WITH CONCENTRATION OF SULPHURIC ACID. 


sulphate for part of the negative active 
matter, which has a similar solubility in 
a concentrated solution of H,SQ,, to sul- 


phate of lead, and which was, after several . 


discharges, actually diffused out and de- 
posited on the surface of the plate. The 
strongest acid during charge is to be found 
in the interior of the plate, or where it has 
least chance to circulate, and dissolves the 
discharged active matter (sulphate of 
lead) and diffuses toward the outside of 
the plate. Exactly what happens now is 
not quite clear. Certainly the sulphate of 
lead can not remain in solution in the 
lower density acid outside the plate. Prob- 
ably part of the solution electro-deposits 
its metallic lead, and the remainder is 
chemically precipitated in that part of the 
plate near the surface, only to be later on 
also formed into metallic lead, so there is 
a constant movement of active matter from 
the interior of the plate toward the out- 
side, and the pores at the surface become 
more and more congested, and the pas- 
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sages for the circulation of the electrolyte 
more and more attenuated. This action 
increases at a progressive rate, and is much 
quicker ut higher rates of charge and dis- 
charge, while, on the other hand, at very 
low charge rates it is negligible. The usual 
explanation is that the lead changes by 
reason of the forces of expansion and con- 
traction from spongy to non-spongy lead. 
Figs. 7 and 8, which are curves plotted by 
Wade, show the ratio of resistance to den- 
sity of H,SO,. 
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Fic. 8.—VaRIATION OF SPECIFIC RESISTANCE OF 
WEAK SULPHURIC ACID. 


It will be observed that there are two 
quick turns in the curve, and that at one 
of them at about two per cent strength of 
H.SO,, the resistance suddenly increases. 
When a negative electrode is being dis- 
charged, sulphuric anhydride (S0,) is 
constantly being absorbed from the elec- 
trolyte into the interior of the plate. It 
is clear that this absorption must continue 
so long as there is any unsulphated lead 
left, and sulphuric anhydride available to 
sulphate it. So long as this is the case the 
discharge continues with a comparatively 
even drop of potential. Bearing in mind 
that a considerable percentage of the 
spongy lead remains unsulphated at the 
end of discharge, we may assume that the 
sudden bend in the discharge curve is duc 
to the failure of the sulphuric anhydride 
to reach the unsulphated lead in the in- 
terior. As the discharge proceeds, and the 
average density of electrolyte becomes 
lower, it becomes more and more difficult 
for the supply of sulphuric anhydride 
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(through the long-attenuated passages of 
the plate) to equal the demand. A point 
is at length reached when the percentage 
of acid in the interior of the plate reaches 
two per cent, when, the resistance of the 
electrode begins to increase at a rapid ratio, 
at the same time the potential difference 
at the terminals of the battery will as 
quickly drop. With each charge of a nega- 
tive electrode the pores, through which the 
sulphuric anhydride has to be supplied, 
become less in number and more attenu- 
ated. The quick bend in the discharge 
curve is reached sooner, and the electrode 
steadily drops in capacity. 

It is obvious that if this sort of thing 
is to be remedied, the long-attenuated 
pores must be done away with, and the 
electrolyte be afforded facilities for freely 
diffusing between the reserved space be- 
tween the plates and the interior of the 
plate. If this can not be done, then some 
way must be provided for keeping each 
particle of active matter in contact with 
its own quota of electrolyte, so that the 
electrolyte will not have to run back and 
forth to do its work. Dolezalek, in his 
work on the “Theory of the Lead Accu- 
mulator,” forcibly brings home in a con- 
vincing way the importance of affording 
every part of the active matter perfectly 
free access to its share of electrolyte. Ex- 
ception must be taken to his statement 
that a single charge and discharge are 
sufficient to characterize a cell. 

As the generation of electric current in 
the storage cell is the result of the chem- 
ical reactions which take place between the 
active materials and the electrolyte, any 
part of the active materials which is not 
in actual contact with the electrolyte is 
‘useless; so not only must they be porous, 
but this porosity must be thoroughly molec- 
ular; that is to say, in addition to the 
spaces of appreciable size that exist be- 
tween the small visible particles, each of 
these particles must itself be chemically 
permeable, in order to include every mole- 
cule in the electrolytic circuit. Active ma- 
terials, as usually prepared, appear (at 
first sight) to fulfil these conditions, for 
if the electrolyte had not had access to the 
individual molecules, their conversion into 
spongy lead or lead peroxide would not 
have been possible, and presumably each 
molecule is left surrounded by a space 
(also of molecular proportions) which 
had been previously occupied by the 
elements which had been liberated in 
the process of formation. These spaces, 
however, are quite insufficient to con- 
tain the electrolyte necessary to dis- 
charge the active material. Solid lead 
requires about eight times, and solid 
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peroxide about six times, its own volume 
of a solution of sulphuric acid, specific 
gravity, 1,200, for it to convert half into 
sulphates. As, however, it is necessary to 
leave an electrolyte of reasonable strength 
when discharged, double this space, or 
sixteen times and twelve times respective- 
ly, will be required. It has so far been 
found impossible to make a practical ac- 
tive material which is able to absorb elec- 
trolyte equivalent to much more than sixty 
per cent of its bulk, and in many cases the 
figure would be under thirty per cent. Any 
attempt to increase these spaces by mak- 
ing holes in the active matter itself is not 
to be recommended, as it reduces its me- 
chanical strength, of which it already has 
none to spare. l 

The Tudor Accumulator Company have 
done much useful work in this direction, 
and their box-grid is designed solely for 
the purpose of enabling them to use ex- 
tremely porous and fragile active mate- 
rial. This method of assisting diffusion 
even in the ordinary grid is to a limited 
extent useful. The carbonode plate of the 
Electrical Power Storage Company, in 
which carbon is mixed with the active 
matter, is still holding its own, and the 
Niblett Solid Accumulator Company use 
graphite in the same way. Opperman 
mixes in hairs, which are afterwards dis- 
solved out by the electrolyte. The Ek- 
stromer, the Sedniff and the Zedeco, and 
other new cells produce porosity by simi- 
lar means. It is quite impossible, how- 
ever, to do more than slightly mitigate the 
evil in this way. So long as the present 
design of plate cell is used, the balance of 
the electrolyte must be provided in a space 
between the plates. This method, which 
has so far been the universal practice, 
primarily increases the resistance by in- 
creasing the distance between the elec- 
trodes; it further increases the resistance 
in the following way. The reserve of acid 
between the plates is useless unless it can 
readily diffuse and circulate into their 
interiors. The current rates of charge and 
discharge vary with the chemical reaction 
taking place, and also the maximum cur- 
rent rates permissible must always bear a 
definite ratio to the rate at which the 
particles of active matter in the interior 
of the electrode can be supplied with fresh 
electrolyte. 

The chemical reaction involves a steady 
abstraction of sulphuric anhydride from 
the electrolyte, and if this goes on faster 
than it can be replenished by the diffusion, 
the resistance of the electrolyte will rise. 
An electrolyte containing about thirty per 
cent of H,SO,, and having a specific grav- 
ity of 1.24, has the least resistance of any 
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proportion of water to sulphuric acid. The 
resistance rises at an increasing ratio with 
decrease of specific gravity, until, as point- 
ed out before (see Fig. 8), the two per 
cent strength of acid soon cuts the cur- 
rent down to a useless figure. In this lies 
the chief defect of the lead accumulator, 
as hitherto constructed, viz., that the cur- 
rent rates of charge and discharge are 
limited to the degree of porosity of the 
active matter. This porosity can only be 
increased at the expense of the life and 
efficiency of the cell.so long as the active 
matter has to depend entirely on its own 
mechanical strength for support. 

It is true that Gulcher and others have 
assisted in supporting the active materials 
by either embedding in them or mixing 
with them woven glass, fuller’s earth, pow- 
dered pumice and other inert materials, 
but they have made little or no attempt to 
increase the contact with, nor the space 
for, the electrolyte, and this is by far the 
most serious difficulty. In the ideal lead 
electrode each particle of active matter | 
should be completely and permanently 
supported, and should at the same time 
have its share of electrolyte in contact with 
it in such a way as to avoid all necessity 
for circulation. As has already been 
pointed out, the nearest approach to these 
conditions occurs in Planté-formed elec- 
trodes ; but in this case fresh active matter 
is constantly being formed at the ex- 
pense of the lead support, which ultimate- 
ly destroys it. Before describing the solid 
network cells suggested by the preceding 
remarks, the author will deal with the at- 
tempts to make the cell solid without pro- 
viding for access of electrolyte to active 


matter. 
(To be concluded.) 


New York Electrical Society. 

The 263d meeting of the New York 
Electrical Society will be held at the Edi- 
son Auditorium, 44 West Twenty-seventh 
street, ‘Tuesday, November 27, at 8 P. M. 
Charles W. Stone, of the General Electric 


Company, Schenectady, will deliver an ad- 
dress on “Some Aspects of Modern Switch- 
board Engineering.” 

Mr. Stone will discuss the different 
instruments used in both direct-current 
and alternating-current work and their 
application ; the different kinds of direct- 
current switches and circuit-breakers, and 
their respective uses; the different types 
of oil switches in use will be described, 
the theory of their operation explained 
and their recent developments discussed ; 
a description will be given of the different 
relays used for the protection of modern 
svstems, their use and their general func- 
tions; suggestions will be given in regard 
to the best method of installing switch- 
board apparatus, and points to be avoided 
will be indicated, as well as the dangers 
resulting from improper installation of 
such apparatus. The lecture will be illus- 
trated with lantern slides, 
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Standardization of Tramway 
Motors.’ 

At the Milan International Conference, 

held in September last, the following re- 


port on standards for direct-current tram- 


way motors was presented by a representa- 
tive committee consisting of Professor G. 
.Kapp, of the Birmingham University, ex- 
secretary of the Verband Deutscher Elek- 
trotechniker; Professor G. Rasch, of 
l Ecole Polytechnique d’Aix-la-Chapelle; 
Professor A. Blondel, of Ecole des Ponts 
ct Chausseés, Paris; E. d’ Hoop, managing 
director of the “Les Tramways Bruxellois” 


Company ; C. H. Macloskie, chief engineer . 


of the Allgemeine Elcktricitits-Gesell- 
schaft; James Swinburne, past-president 
of the Institution of Electrical Engineers, 
and Professor W. Wyssling, of the Zurich 


Polytechnic. 
GENERAL. 


1. The following rules should be ob- 
served when machines are offered for sale, 
and when the sale is effected, except where 
the seller and buyer by mutual agreement 
wish to modify them. 

DEFINITIONS. 

2. Rating—The mechanical power de- 
veloped by a motor or simply the power of 
the motor, is that power which is developed 
at the car axle, in accordance with con- 
ditions as given below. (In certain 
special cases it may be desirable to know 
the power of the motor itself, exclusive of 
the gearing, axles, ete. In this case the 
word “propre” is added to each of the 
helow-described methods of rating.) The 
continuous rating of a motor is that power 
which can be developed for ten consecu- 
tive hours without undue heating, as pre- 
scribed in paragraph 6 on “Heating,” the 
current being supplied at normal voltage. 
The normal rating of a motor is that power 
which would be developed for one hour 
without interruption, and without undue 
heating, as prescribed in paragraph 6 on 
“Heating,” the current being supplied at 
normal voltage. The maximum rating of 
a motor is that power which can be devel- 
oped for five consecutive minutes with 
practically no sparking at the brushes, the 
current being supplied at normal voltage. 

3. ‘Tractive Effort—The tractive effort 
of a motor is the tangential force devel- 
oped at the periphery of a wheel on 
the car axle of the same diameter as 
specified for the running wheels of 
the car for a given gear ratio. (In 
the case of direct-connected motors the 
tractive effort will be that developed at the 
end of an arm fifty centimetres long sup- 
posed to be mounted on the motor axle.) 
The conditions under which this force is 

’ Electrical Engineer, London (England) November 2. 
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developed are set forth in paragraphs on 
“Acceptance.” 

4. Speed—The speed of a motor is the 
peripheral speed of the car wheels pro- 
duced when the chosen gear ratio is em- 
ployed. 

5. Efficiency—The efficiency of a mo- 
tor is the ratio between the mechanical 
power developed by the motor to the elec- 
trical power supplied to the motor ter- 
minals, the current being supplied at nor- 
mal voltage. 

6. Heating—A motor is said to be 
overheated when, starting at an atmos- 
pheric temperature of twenty-five degrees 
centigrade, it runs continuously for ten 
hours at its continuous rating, or for one 
hour at its normal rating, and at the end 
of the specified period the temperature of 
the motor has exceeded that of the sur- 
rounding air by the following amounts: 
(a) Windings—cotton-insulated, seventy 
degrees centigrade; paper-insulated, eighty 
degrees centigrade; mica-insulated, or 
other substances having the same insulat- 
ing and heat-resisting qualities, 100 dc- 
grees centigrade. (b) Commutator, eighty 
degrees centigrade. (c) The cores in 
which the windings are embedded should 
have temperatures corresponding to those 
given for the windings, according to the 
nature of the insulation. When the wind- 
ings are insulated with combinations of 
the above-given materials, the lowest tem- 
perature limit is taken. 

SPECIFICATIONS 

7. The specifications should contain, 
in addition to the normal voltage, the fol- 
lowing data, all referred to the normal 


voltage: (1) The continuous rating of the. 


motor and the corresponding value of the 
current. (2) The normal rating of the 
motor and the corresponding value of the 
current. (3) The maximum rating of 
the motor and the corresponding value of 
the current. (4) The efficiency when run- 
ning respectively at the continuous rating 
and at the normal rating, the temperature 
of the motor being taken as seventy-five de- 
grees centigrade. (5) The character of 
the insulating materials. (6) The over- 
all dimensions of the motor. The gear 
ratio for a given diameter of wheel, trac- 
tive effort and speed, both at the continu- 
ous aud normal ratings, must be given. 
Performance curves showing the tractive 
effort, the speed and the efficiency of the 
motor plotted with current value must also 
be given. (In certain cases it may be de- 
sirable to know the heating and cooling 
curves of the motor when working at its 
normal rating and subsequently at other 
outputs, also those of the ficld coils and the 
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armature coils when the motor is closed 


and at rest.) 
NAME PLATE. 


8. In addition to the above data con- 
tained in the specifications, each motor 
shall bear a plate giving the normal volt- 
age, the normal rating, the speed and the 
corresponding current value. 

CONSTRUCTION, 

9. The frame should be so constructed 
as to avoid magnetic leakage; it must be 
dust-proof, and also proof against water 
which might be thrown against it when in 
service. The frame must be fitted with 
openings which permit the maintenance 
of the brushes, said openings being her- 
metically closed. By maintenance of the 
brushes is not meant merely the renewal 
of the brushes, but also the renewal of 
the brush-holders. — 

10. The bearings should be so con- 
structed as to prevent the introduction of 
oil or grease into the interior of the motor. 

11. The motor, and notably the com- 
mutator and the brushes, should be so con- 
structed that the motor will run equally 
well in either direction without changing 
the position of the brushes. The sparking 
should be practically nil for all loads below 
the maximum rating. 

1%. The insulation of the windings 
from the cores and frame should be such 
that immediately after the motor has at- 
tained its maximum allowable temperature 
it will be able to resist for five minutes an 
alternating voltage, the value of which is 
four times that of the normal voltage. 

13. All parts of the motor which will 
be liable to be replaced, in particular the 
armatures, field coils, the armature coils, 
the commutators, ete., should be inter- 
changeable—t. e., these parts should be re- 
placed without incurring the least work 
outside of mere adjustment; the removal 
of the armature should take place without 
disturbing the brush-holders, 

ACCEPTANCE TESTS. 

14. The acceptance tests shall be 
made before the motors are mounted on 
the cars. These tests consist not only in 
an examination into the general condi- 
tions of good manufacture and good con- 
struction, but especially in the determina- 
tion of the power, the tractive effort, the 
speed, the efficiency and the heating. 

(A) A DETERMINATION OF THE MECHANIC- 
AL POWER. 

15. The mechanical power of a motor 
can be determined with an absorption dy- 
namometer, which may be in the form of 
an clectric generator coupled directly to 
the motor axle. The efficiency of the gen- 
erator must be known for each condition 
of load. The generator can not be re- 
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placed by a traction motor similar to the 
one under test and driven by gearing. 

(B) RATING OF POWER BY TEMPERATURE 
ed. RISE. NE 

16. The rating of a motor is deter- 
mined, according to definition, by the tem- 
perature rise. | = 

17. It is not permissible to take away, 
open, or modify the case, covers, etc., 
which should be left as they will be in 
actual operation. It is also not permissi- 
ble to produce artificially the current of 
air which would be caused by the move- 
ment of the car. | 

18. The temperature of the surround- 
ing air should be measured in each exist- 
ing current of air; if any predominant 
current did not make itself felt, the mean 
temperature of the air surrounding the 
motor should be measured at the height 
of the middle of that current, and in both 
cases at a distance of about one millimetre 
from the motor. The temperature of the 
surrounding air shall be taken at regular 
intervals during the last fifteen minutes 
of the test, and the mean of the readings 
shall be taken. 

19. In case a thermometer is used to 
-measure the temperature, an attempt must 
be made to get the best possible conduc- 
tion of heat between the thermometer and 
the part of the motor, the temperature of 
which is to be measured—for example, by 
means of a tinfoil coating. To avoid the 
radiation of heat, the thermometer wells 
and the parts of which the temperature 
is to be measured should be covered with 
substances which are poor conductors of 
heat (waste or similar material). A ther- 
mometer shall not be read until the mer- 
cury has ceased to rise. 

20. The temperature rise of all parts 
of the motor, except the field coils, shall 
be measured with thermometers. Where 
possible the temperature should be meas- 
ured at those points where it is greatest.. 

21. The temperature of the field coils 
should be determined by the resistance 
method. If the temperature coefficient of 
resistivity of copper has not been deter- 
mined, it can be taken as 0.004. 

(C) DETERMINATION OF THE EFFICIENCY 
OF MOTORS. 

22. In determining the efficiency of a 
motor alone, or with its gears, the absorp- 
tion dynamometer method can be em- 
ployed, fastening the brake on the motor 
axle in the first case, and upon an auxiliary 
axle which will take the place of the car 
axle in the second case. It is also possible, 
by exercising proper care, to use purely 
electrical methods as outlined in the fol- 
lowing paragraphs: 

23. The combined efficiency of the mo- 
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tors and their gearing is determined by 
the method given below. As deseribed 
it is not theoretically exact, because 
of the differences in the methods of 
connecting the two parts of the system; 
the error, however, remains within the 
permissible limits as long as the gear ratio 
is small. 

Two motors to be tested are coupled 
together mechanically by an auxiliary axle 
carrying a gear similar to the one on the 
car axle and engaging with the pinions of 
the motors. One of the motors should run 
as a motor and the other as a generator. 
They should be interconnected electrically 
so that the only power, P, taken from the 
external source will be that required to 
supply the losses. If the total power fur- 
nished to one motor is P, and the total 
power delivered by the other as generator 
is P,, then P = P, — P., and the effi- 
ciency of one motor with its gearing is 


Py 
P, 

The quantities P, and P, should be 
measured directly and electrically. As a 
check it is advisable to measure the power, 
P, furnished the system to supply the 
losses. 

21. In case it is desired to find the 
efficiency of motors intended to be coupled 
directly to the car axle, the above methods 
can be applied by coupling the motors 
directly together. 
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The Behavior of Iron Under 
Weak Periodic Magnetizing 
Forces. 

At a mecting of the Physical Society of 
London, on October 26, a paper entitled 
“The Behavior of Iron Under Weak Pe- 
rindic Magnetizing Forces,” by J. M. Bald- 
win, was read by F. T. Trouton. The be- 
havior of iron in strong alternating fields 
has been studied by many observers, and 
the induction in iron when placed in both 
strong and weak fields has been thorough- 
ly examined by static methods, but up to 
the present no results have been published 
of the induction in weak alternating ficlds. 
The author has now, however, succeeded, 
by means of Lyles wave-tracer (for de- 
scription of which see Philosophical Mag- 
azine, Vol. VI., page 549), in examining 
the induction in periodically varying fields 
down to extremely low amplitudes. The 
results are in gencral agreement with what 
might have been anticipated from work 


already done by Lord Rayleigh and others 
in weak fields by statical methods, at least 
as far as such results can be extended to 
periodic fields. The method which was 
used may be shortly described as one in 
which the wave-curve of the induction is 
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determined by examining the electromo- 
tive force in a secondary coil by means of 
a commutator arrangement working on the 
same shaft as a dynamo supplying the 
primary current to a coil placed on the 
specimen to be examined. The principal 
points brought out by Mr. Baldwin’s work. 
are as follows: (1) The permeability sat- 
isfies a linear law through a considerable 
range for weak fields diminishing to a 
minimum, about 150, as the amplitude of 
the field diminishes; (2) as the field di- 
minishes the difference in phase between the 
induction and the magnetizing force tends 
to disappear and (3) at the same time the 
hysteresis losses become very small; (4) 
frequency at these low values of the field 
has practically no influence on the results 
obtained. 


Magnetic Survey of South 
Africa. 


The preliminary report of the committee 
appointed by the British Association, con- 
sisting of Sir David Gill (chairman), Pro- 
fessor J. C. Beattie (secretary), S. S. 
Hough, Professor Morrison and Professor 


A. Schuster, to continue the magnetic sur- 
vey of South Africa commenced by Pro- 
fessors Beattie and Morrison, says the 
Electrical Engineer (London), states that 


observations were taken at twenty-two sta- 


tions in the Transkei and at three stations 
in Bechuanaland. The observations at one 
of the Bechuanaland stations—viz., Mafe- 
king—extended over four days, and the 
results furnish important information on 
the secular variation of the elements at 
this place. The other twenty-four stations 
were occupied for the first time. The 
various astronomical and magnetic reduc- 
tions have been carried out twice, and the 
results have been reduced to the epoch 
July 1, 1903. Maps have been prepared 
showing the isomagneties in the Transkei ; 
and at present the magnetic anomalies for 
that region are being calculated. 


Single-Phase Railways in 
England. 


Good progress is being made, says the 
Mechantcal Engineer (London), with the 
work of electrifying the local line of the 
London & Brighton Railway Company be- 
tween Victoria and London Bridge. Work- 
men are busily engaged on that section 
from Battersea to Peckham which is to 
be completed first, and on which there is 
to be an experimental service for the pur- 
pose of testing the working without inter- 
fering with the main line trains from the 
terminus. The work is being watched 
with interest, as this is the first attempt 
in England to install the overhead single- 
phase alternating system on a railway. 
Since the Brighton company decided on 
adopting this system, however, the Mid- 
land company has also adopted it for the 
electrification of its Heysham branch, and 
as the latter work is in the country and 
therefore subject to less interference, it 
may not improbably be completed before 
the London Ine. 
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Telephone Crossing at Council 
Blufts, Iowa. 

The Independent Telephone Company, 
of Council Bluffs, Iowa, in order to give 
its subscribers connection with South 
Omaha and other Nebraska cattle mar- 
kets to the South, has erected a high 
span across the Missouri river at South 
Omaha. The span is 1,870 feet in length. 
By means of it the company secures con- 
nection with the lines of the Plattsmouth 
Telephone Company, which operates the 
system in South Omaha. Both banks of 
the river are low, and two steel towers 
were necessary. These are of galvanized 
iron, 110 feet high and twenty-four feet 
square at the base, and tapering to fif- 
teen inches at the top. They are con- 
structed of three-inch double angle iron 
with cross-braces of five-eighths-inch iron 
rods. Each tower is capable of supporting 
a strain of twenty tons. The tops are 
reenforced with four three-inch angle 
irons twelve feet long, which extend four 
feet above the tower proper. On these 
are fastened four angle iron cross-arms, 
two at the top of the reenforcement and 
two twenty inches below, giving the 
equivalent of two double  cross-arms 
twenty inches apart. Seven hundred feet 
back of the towers heavy anchoring stubs 
are set, which are, in turn, anchored to 
heavy concrete blocks. The wire used 
for the span is No. 12 plow steel. This 


is carried on porcelain sheaves, arranged | 


so as to allow of motion back and forth 
over the tower. The wire was pulled up 
back of the stub, so that any injury done 
to it during the process would not remain 
in the span.—A bstracted from the Ameri- 
can Telephone Journal (New York), 
November 10. 


Design Coefficients for Dynamo- 
Electric Machines. 


The design coefficient, for the purpose 
of this discussion by H. M. Hobart and 


A. G. Ellis, is taken as the ratio of the 


output of the machine, expressed in watts, 
to the produet of the square of the diam- 
eter into the gross core length of the 
armature and into the revolutions per 
minute, the dimensions all being in 
centimetres. Comparison is first made of 
the progress in machine design during 
the past six years by means of this cocfli- 


cient. In the first edition of Kapp’s 
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“Elektromechanische Konstruktionen” 
published in 1898, the coefficient varied 
from 0.001, with an armature fifty centi- 
metres in diameter, to 0.0017 with a 
diameter of 300 centimetres. The figures 
given by Kapp in 1902 show that the 
output coefficients for continuous-current 
machines vary from 0.0005 in very small 
machines with gramme ring armatures, 
up to 0.0025 in large multipolar drum 
machines. Fischer Hinnen’s “Elektrischer 
Gleischstrom Maschinen,” published in 
1904, shows the coefficient to vary prac- 
tically within the limits of Kapp. Müller, 
in an article published in the Zeitschrift 
für Elektrotechnik, October 1, 1905, gives 
coefficients considerably larger than those 
previously published. For an armature 
100 centimetres in diameter it is 0.0037. 
These latter figures agree very closely 
with the coefficients which Mr. Hobart 
has obtained from the designs made in 
his own practice. Some diagrams are 
given, showing the effect of various types 
of design on this constant. In one case, 
with an increase in the cost of the ma- 
chine of only eight per cent, resulting 
from an increase in the diameter of 
the armature, the output was increased 
forty-seven per cent.—Abstracted from 
the Electrical Review (London), Novem- 
ber 2. 
< 


The Influence of Cross-Magnetization 
on the Electrical Conductivity 
| of Metals. 

An interesting paper was presented at 
the meeting of the German Society of 
Arts and Sciences, held in Stuttgart dur- 
ing the latter part of September, by L. 
Grunmach, dealing with the effect of 
cross-magnetization on the electrical con- 
ductivity of metals. The work was car- 
ried out with the assistance of F. Weidert, 
and included measurements with silver, 
platinum, tantalum, cadmium, tin, gold, 
paladium, zine, copper, lead, cobalt, nickel 
and iron of various kinds. These were in 
the form of thin wire from 0.05 to 0.3 
millimetre in diameter. The wires were 
mounted in two ways, the thicker wires 
being wound up in the form of a flat 
doubie spiral supported on a hard-rubber 
pate. The thinner wires were wound 


was then attached to a supporting rubber 
plate. The test pieces thus mounted were 
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placed between the poles of powerful 
electromagnets, and were connected in one 
arm of a Wheatstone bridge. To deter- 
mine the intensity of the magnetic field 
a calibrated bismuth spiral was employed, 
which was kept within the field through- 
out the experiment. It was found that 
the resistance of the diamagnetic metals 
was Increased with an increase in the field 
strength, and that the ferromagnetic 
metals were the only ones showing a 
decrease. For example, a silver wire 0.05 
millimetre thick showed an increase vary- 
ing from 0.00059 to 0.0097 per cent with 
respect to the resistance in zero field when 
the field was increased from 3,450 to 16,- 
200 gausses. For tantalum the increase 
was about 0.00079 per cent for the high- 
est magnetization; for cadmium a little 
more than 0.068 per cent, and for zinc 
0.0058 per cent with a magnetization of 
16,080 gausses. These changes were in 
the positive direction. For cobalt there 
was a decrease in resistance varying from 
9.058 to 0.599 per cent, as referred to the 
resistance in zero field, when the field was 
increased from 3,800 to 16,160 gausses. 
Nickel first showed a slight increase of 
about 0.01 per cent, then a decrease, the 
percentage of decrease increasing up to 
one and one-half per cent with an inten- 
sity of magnetization of 16,200. The 
intensity of field for which the re- 
sistance changes sign is between 720 and 
1,490 gausses. Of the several samples 
of iron tested, one showed only a decreas- 
ing coefficient; the others first an in- 
creasing and then a decreasing coefficient. 
In one sample the percentage decrease in 
resistance is 0.114 per cent for a field 
of 16,210 gausses. Graphical diagrams 
are given for certain of the samples, which 
show that the change in resistance is not 
proportional to the change in magnetiza- 
tion. These curves are all convex toward 
the axis of magnetization. The follow- 
ing 1s the order of the diamagnetic metals, 
arranged according to the degree of re- 
sistance change in strong fields: bismuth, 
cadmium, zine, silver, gold, copper, tin, 
paladium, lead, platinum, tantalum. Of 
the ferromagnetic metals, nickel gives 
the greatest negative coefficient; then fol- 
lows cobalt, and then iron.—Translated 
and abstracted from Physikalische Zeit- 
schrift (Leipsic), November 1. 
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Electric Phenomena at Very High 
Tensions. 

A brief account is given here of some 
recent work at very high tensions con- 
ducted by E. Jona. This was done by 
means of a 150-kilowatt transformer 
constructed by Pirelli & Company. The 
primary was wound for 160 volts, and was 
fed from the city system. The secondary 
was formed of two groups of coils, which 
could be placed in series and give a total 
difference of potential of 320,000 volts, 
or placed in parallel, giving then 160,000 
volts. The potential was measured by 
means of an electrostatic voltmeter which 
read up to 200,000 volts. For the higher 
readings this instrument was connected 
across but one of the secondary coils. By 
means of this transformer an instructive 
test was made on a special high-tension 
cable 400 feet long. The core of the cable 
consisted of nineteen strands surrounded 
by successive layers of caoutchouc and 
paper, and sheathed with lead. This cable 
was in the form of two coils, which were 
connected to the transformer and used 
‘as the two lines of a transmission system 
at 160,000 volts. The current transmit- 
ted was used to light a number of vacuum 
tubes. Certain samples of this cable were 
tested by means of the transformer for 
the breakdown voltage. These samples 
were from fifteen to twenty feet in 
length, and were prepared by stripping 
back the lead sheathing and covering the 
exposed insulation with resin and porce- 
lain tubes. The terminals of the trans- 
former were then connected to the re- 
maining portion of the lead sheathing and 
the core, and the voltage increased until 
the dielectric was perforated. This oc- 
curred for three samples at 208,000, 
202,000 and 210,000 volts, respectively. 
The diameter of the core of this cable 
was about eighteen millimetres, and the 
diameter over the insulation forty-eight 
millimetres, so that the thickness of the 
insulation was fifteen millimetres. Tests 
were then made of a high-tension cable 
recently constructed by Pirelli & Com- 
pany for a 13,000-volt, three-phase, cir- 
cuit laid on the bottom of Lake Garde. 
The circuit consists of three single-core 
cables. The conductor is stranded and 
has an equivalent cross-section of seventy- 
five square millimetres. This is covered 
by a lead sheathing insulated by layers 
of caoutchouc five millimetres thick, gutta 
percha 1.2 millimetres thick. This is 
then covered by a layer of jute and ar- 
mored with fifteen steel wires, each one 
insulated by a jute wrapping. The lat- 
ter is f~ the purpose of decreasing the 
inductance of the cable. The samples 


ELECTRICAL REVIEW 


of this cable used in testing were nine 
feet long. They withstood successfully a 
tension of 100,000 volts. It was not 
possible to go beyond this on account of 
the violent sparking which took place 
from the steel armor and passed along 
over the surface of the insulation. The 
transformer was also connected to an over- 
head line carried on large porcelain insu- 
lators. Two thicknesses of wire were used, 
one seventy millimetres in section, which 
gave brush discharges at 50,000 volts. 
The wire 100 millimetres in section 
showed the same phenomenon at 100,- 
000 volts. The tension on the latter was 
increased up to 280,000 volts. At the 
latter potential the discharge was bril- 
hant and flashes took place across the line 
and over the insulators. Another experi- 
ment consisted in connecting the trans- 
former, with the voltage reduced to 90,- 
000, to a spark-gap about ten inches long. 
The latter was mounted on the axle of 
a small induction motor driven by the 
same supply. When the circuit was closed 
sharp discharges took place between the 
terminals, which were quickly put out, 
due to their motion. The result to the 
eve was the appearance of a series of dis- 
charges, forming a sort of cage, which 
revolves slowly in a direction opposite to 
the rotation of the motor, and at a speed 


approximately that of its slip.—Trans-. 


lated and abstracted from DL’ Industrie 
Electrique (Paris), October 25. 


< 
A Peculiar Static Trouble. 


A peculiar static trouble is described 
here by R. P. Jackson, which occurred on 
a svstem consisting of two 6,600-volt gen- 
erators delivering power to a transmission 
line through three delta-connected trans- 
formers giving a ratio of 6,600 to 66,000. 
It was found that when a ground oc- 
curred on one leg of the transmission line 
static disturbances and breakdown of the 
insulation occurred on the generators. It 
is thought that the cause of this trouble 
is due to the fact that the two windings 
of a transformer act as the two plates 
of a condenser. When a single termi- 
nal of a transformer is connected to a 
high-tension circuit the other terminal 
being idle, there appears a difference of 
potential between the second coil of the 
transformer and the earth, which is due 
to the fact that one winding of the trans- 
former, by being connected to the high- 
tension circuit, has its potential rapidly 
changed from positive to negative; con- 
sequently the other coil of the trans- 
former, which acts as the second plate 
of a condenser, has induced in it a charge 
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alternately positive and negative, which 
may give a spark to ground. If the two 
terminals of the coil be connected to the 
two wires of a high-tension circuit, then 
the average potential of the pri- 
mary winding will be the mean potential 
of its two terminals. If these two are 
alternately positive and negative, and 
these potentials are symmetrical with re- 
spect to the earth, and if the positive 
value of the one be equal to the negative 
value of the other, then the potential of 
the primary is equal to one-half the volt- 
age of the circuit, and a charge will ap- 
pear on the secondary winding. If the 
secondary winding of the transformer be 
connected to an insulated circuit, such 


as the armature of a generator, then this 
whole circuit will be subjected to an al- 
ternating static charge, provided one cir- 
cuit of the high-tension winding be 
grounded. The potential difference be- 
tween this circuit and the ground will 
depend upon the numerical relation of 
the capacity between the high-tension and 
low-tension windings of the transformers, 
and the capacity between the insulated 
circuit, including the high-tension wind- 
ings of the generator armature and the 
earth. In the case of a three-phase cir- 
cuit the same principles apply, with some 
modifications. Three delta-connected 
transformers, well insulated from the 
ground, may be represented by a triangle 
rotating about its centre. Part of the 


transformer windings will then be charged 


to a positive potential and a part to a 
negative. As the charges are proportional 
to the product of static charge and po- 
tential it will be found that if the neu- 
tral point be grounded that the negative 
and positive charges are always equal. 
As the phases of the three transformers 
change the triangle rotates, but the 
charges remain fixed in relation to the 
neutral line, with the result that the 
two charges actuallv follow each other 
around the delta. This is not the case 
when a point on the delta becomes par- 
tially grounded. Then the centre of ro- 
tation is displaced toward this point, and 
the positive and negative charges are no 
longer equal. The result is that an alter- 
nating charging current must be supplied 
through the partially grounded point. If 
one leg of the transmission line becomes 
solidly grounded the triangle rotates 
about one corner, and in this case all the 
windings become alternately positive and 
negative in relation to the ground, and 
it will be found that the charge will be 
four and one-half times as great as each 
of the charges on the ungrounded svs- 
tem. This condition may cause trouble 
by breaking down the insulation of the 
generator. The difference of potential 
depends upon the relative capacities, and 
in the case mentioned, with one generator 
feeding a large hank of transformers, the 
potential induced between its windings 
and the frame was about 30,000 volts— 
Abstracted from the Electric Journal 
(Pittsburg), November, 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


Special Announcement. 


When the ELECTRICAL REVIEW, in the 
issue of September 30, 1905, began the 
publication of its department, “Methods 
of Getting New Business,” there was 
very little matter of this nature offered 
in the technical and industrial press. 
But one other journal, Light, from whose 
columns we make an abstract in this 
issue, devoted some space to suggestions 
and remarks concerning the advertising 
Since 
that time, however, there has been a con- 


policies of gas light companies. 


siderable volume of matter published con- 
cerning the selling organizations of cen- 
tral station companies. Under the stimulus 
of the Cooperative Electrical Development 
Association and the several companies 
which have been designing and using cen- 
tra] station advertising in divers forms, the 
new-business department has become a 
most important factor in central station 
It is said that the pros- 
perity of electrical manufacturers at the 


development. 


present time is unprecedented, and that 
the indications are that this condition of 
affairs will continue for some time. Back 
of the prosperity of the electrical manu- 
facturer, however, the central station 
manager is feeling this wave of pros- 
perity, and wherever the germ of adver- 
tising and properly managed publicity 
has been planted, good results have ac- 
crued. In all likelihood, as serious atten- 
tion will be given for some years to the 
development of new-business departments 
as will be given to the engineering and 
mechanical features of the central sta- 
tions. 

In order, then, to continue this work 
of chronicling the development of meth- 
ods of getting new business, the ELEC- 
TRICAL REVIEW will shortly begin the pub- 
lication of a series of articles which, for 
direct benefit to central station opera- 
tors, managers of sales organizations and 
solicitors, will be far more valuable than 
any matter on the subject which has been 


published heretofore. These articles will 
form an integral part of the ELECTRICAL 
Review, but will be complete in them- 
selves and will be prepared by advert!sing 
experts of the highest order. These ar- 
ticles will appear every week, and will 
form a coherent and continuous study of 
this important element of central station 
A few of the subjects to be 
taken up are as follows: “The Value of 
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a Display Room,’ “Ginger Talks to 
Solicitors,” ‘“Persistency as a Central 
Station Asset,” “How Direct-by-Mail Ad- 
vertising Helps the Solicitor,” “Some 
Hints on Writing Follow-Up Letters,” 
“The Cost of a Grouchy Telephone Clerk,” 
“The Power-Load and How to Raise It,” 
“The Money-Back Idea as Applied to 
Central Stations,” “Growing with Onc’s 


Business,” “The Public is from Mis- 
souri,” “Meeting the People Half-Way,” 
“The Square Deal Policy,” “How to Ana- 
lyze a Consumer’s Needs, and Ways and 
Means of Meeting His Requirements,” 
“Good Taste in Advertising—Typo- 
graphical Display as an Essential in At- 
tracting Attention,” “The Value of Il- 
lustrations in Central Station Advertis- 
ing,” “Glittering Generalities Not Enough 
—Get Down to Brass Tacks,” “Plans for 
Securing the Wiring of Old Buildings,” 
“Discussion of the Local Needs of Towns 
of Varying Sizes—Actual Observations of 
Successful Publicity Campaigns Now in 
Use—The Methods Pursued—The Re- 
sults Achieved,” “Some of the Discour- 
agements—The Ordinary Man Fails 
Where the Thoroughbred Pulls Through,” 
“A Few Don’ts for Managers of New- 
Business Departments,” “The Relation 
of the Whole Organization to the New- 
Business Department,” “The Value of 
the Monthly Bulletin in Fostering the 
Good-Will of the Public,” “All Money 
Spent for Advertising Is Not Well Spent 
—How to Discover the Leaks,” “Little- 
Cultivated Fields of Opportunity Which 
Would Well Repay an Aggressive Cam- 
paign for New Business,” “The Selection 
and Training of Solicitors,’ “Discussion 
of Various Specific Forms of Advertis- 
ing—Newspaper, Programme, Street-Car, 
Ete., Ete.,” “The Utilization of Electric- 


ity and Electrical Attractions for Adver- 
tising Electricity,” “Big Assets from 
Small Opportunities—The Multiplication 
of Small Contracts as Peak Levelers,” 
“Taking Advantage of Loca] and Season- 
able Happenings — Trivial Incidents 
Turned to Current-Selling Advantage.” 


In the issue of Light for October a 
letter from Clare N. Stannard, secretary of 
the Denver Gas and Electric Company, is 
published, giving the details of the meth- 
ods pursued in educating the selling force 
of that company and stimulating in it a 
desire to increase the sales of the com- 
pany’s products. Meetings are held every 
Tuesday evening, and an effort is made to 
have a speaker who either by reason of 
his prominence in the profession or be- 
cause of the value to the workers of the 
arguments presented, will make the eve- 
ning well worth while to those in attend- 
ance. One of the methods employed in 
instructing the organization is to have one 
member of the “commercial council” take 
the part of the solicitor and another take 
the part of the merchant. This opposing 
party raises more than the ordinary 
number of objections to the use of the 
utility and the advantage of the’ ap- 
paratus, his arguments being met by the 
solicitor, and every wile at the command 
of the salesman is exerted to close the sale. 
The salesmen are also instructed and 
drilled in the bookkeeping of the com- 
pany and become familiar with the meth- 
ods of charging and the reasons for the 
application of different rates. Extracts 
from the gas and electric journals are 
presented at these meetings, and these are 
analyzed and discussed. The men are 
also taken on visits to the plants where the 
products are being manufactured, and at 
these times an expert familiar with tne 
mechanical operation explains the details 
of procedure. 

There has recently been inaugurated a 
school of gas and electric practice, at 
which lectures are given by experts from 
all the various departments of the com- 
pany. This class is attended by the en- 
gincers of the company and by the mem- 
bers of the commercial department, and it 
is felt that valuable opportunities are 
given to the men to accumulate a fund of 
practical gas and electric knowledge. 
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SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Mercury Arc Rectifier Panel 
for Charging Ignition 
Batteries. 


The mercury are rectifier, as a substitute 
for the motor-generator set for charging 
vehicles, has already become familiar to 
the owners of electric automobiles. A 
smaller size of this form of apparatus for 
changing the alternating current of the 
ordinary city lighting circuits to direct 
current for charging ignition batteries 
will be of particular interest to owners of 
gasolene machines, ) 

Storage cells are admittedly superior to 
any form of primary battery, either wet 
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Mercury Arc RECTIFIER PANEL FOR 
CHARGING IGNITION BATTERIES. 


or dry, for ignition work, but are not as 
widely used as they could be, owing to 
the inconvenient and expensive methods of 
charging. For storage batteries a direct 
current is required, and on city lighting 
circuits this is not generally available, 
~ alternating current being used very largely 
for electric lighting. Even where direct 
current is available the voltage is higher 
than that necessary in charging two to 
six cells of an ignition battery, and it is 
necessary to introduce a greater or less 
length of wasteful resistance in series 
with batteries while they are charging. 
The mercury are rectifier, developed by 
the General Electrie Company, Schenec- 
tady, N. Y., to meet these conditions, con- 


sists of a mercury arc rectifier tube having 
a sufficient capacity to charge five’ cells 
of the ordinary ignition type. This tube 
is mounted compactly with switches and 
rheostats upon a slate panel sixteen inches 
wide and twenty-eight inches high. Re- 
ferring to the illustration, in the lower 
right-hand corner of the panel, can be 
seen the starting switch, at the opposite 
side the load switch, while between the 
two is a small rheostat arranged in series 
with the load, so as to adjust the voltage 
between the limits necessary for charging 
from two to five cells of battery. 

Such a mercury arc rectifier outfit will 
charge a five-cell ignition battery in eight 
hours. At ordinary rates of electric cur- 
rent this means an expenditure of .about 
twenty-five cents a week for keeping the 
batteries in first-class order. The outfit 
comes all set up on the panel, with the 
exception of the tube which can easily be 
hung in its supporting frame and con- 
nected. 

The rectifier method of charging is well 
adapted for private as well as public 
garages, because of its convenience, sim- 
plicity and economy. In the public garage 
it will pay for itself in six months, while 
the convenience and reliability with which 
the owner can charge his ignition bat- 
teries make this method equally well 
suited to the private garage. 


Westinghouse Gets Orders 
for Large Electrical Pump- 
ing Stations to Supply 
Mexico City with Water— 
Five Stations to be In- 
stalled. 


The largest electric motors ever built 
for use in the Republic of Mexico are now 
being constructed at the works of the West- 
inghouse Electric and Manufacturing 
Company, at Pittsburg, Pa., for use in 
connection with Morris centrifugal | pumps 
to pump water from Xochimilco to Mexico 
City. 

It is a gigantic proposition and will give 
Mexico one of the most modern water sys- 
tems in use in any city to-day. This is 
but one of the many recent improvements 
indicating that Mexico is easily holding its 
own with other cities of its size. 

The contract for these pumping stations 
is being handled through the Mexican 


Light and Power Company, who will sup- 
ply the electrical power from their Necaxa 
power plant. The five stations will be pro- 
vided with electric motors direct-coupled 
to their respective pumps and have a total 
normal capacity of 3,060 horse-power, ca- 
pable of a maximum of 5,222 horse-power 
providing for overload capacity. 

Only the most modern and substantial 
apparatus will be provided throughout the 
entire installation and every precaution 
has been taken to prevent any possibility 
of interference in service due to any cause 
whatever, a spare electrical unit with its 
pump being provided in each pumping 
station. The water will be pumped to 
reservoirs near to and above the city level. 

In the first pumping station, “Condesa,” 
will be placed three large Westinghouse 
synchronous motors of 1,200 horse-power 
each, making 720 revolutions per minute, 
pumping 850 litres of water .per second. 
Two motor-generator scts will supply the 
direct current for exciting the fields of the 
three motors and all necessary switchboard 
and lightning-arrester equipment is also 
being furnished. To reduce the voltage 
from the Mexican Light and Power Com- 
pany’s circuits at 18,000 volts to that re- 
quired by the motors, 3,000 volts, the 
Westinghouse Company is supplying nine 
400-kilowatt, oil-insulated transformers, 
three to each motor, capable of twenty-five 
per cent overload. 

Station No. 2, “La Noria,” will have 
two sixty-horse-power motors pumping 300 
litres of water per second. 

Station No. 3, “Nativitas,” will have 
two 160-horse-power motors pumping 600 
litres of water per second. 

Station No. 4, “Santa Cruz,” will have 
two 120-horse-power motors pumping 700 
litres of water per second. 

Station No. 5, “San Luis,” will have 
two 356-horse-power motors, pumping 800 
litres of water per second. 

With all of the above will be applica 
transformers, switchboard, lightning pro- 
tection, etc., etc. The motors in every 
case will be 3,000 volts. The pumps as 
made by the Morris machine works, of 
New York, will be of the single-impeller 
centrifugal type. 

The layout of the stations is most com- 
plete, the pumps with their motors being 
set in special masonry tanks below the 
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water level so that the pumps are always 
primed. The stations are roomy and pro- 
vide ample space for the high voltage 
wires and transformers. 

A traveling crane traverses each station, 
overhead, above all the apparatus, to assist 
in assembling and handling the heavy 
machinery. 


A New Line of Adjustable 
Lamp Brackets. 


The accompanying illustrations show 
several styles in which Wallwork’s patent 
universal electric lamp brackets are now 
manufactured. 


ADJUSTABLE LAMP BRACKET. 


These brackets are made wholly of black 
enamelled iron with universal ball and 
socket and elbow joints. The bases, joints 
and globe or protection holders are of 
malleable cast iron, and the tubing of 
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ADJUSTABLE LAMP BRACKET. 


standard one-half, three-eighths and one- 
quarter-inch gas pipe. 

All brackets are provided with Hubbell 
standard Edison chain pull sockets. The 
various patterns are manufactured of 
standard length sections, but arms will be 
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furnished in any required length on spe- 
cial order. The elbow joints are formed 
of cup-shaped castings, the edges of which 
are tongued and grooved with sufficient 
space inside to prevent chafing of the wire 
insulation. : 


ADJUSTABLE LAMP BRACKET. 


At the present time these brackets are 
made in ten styles, including wall, ceil- 
ing and work-bench lights, double and 
single desk brackets and special patterns 
to be attached to lathes, planers and other 
shop tools. 

Wallwork’s patent universal lamp brack- 
ets are manufactured in the United States 
by the Wells Light Manufacturing Com- 
pany, 44-46 Washington street, New York 
city. 


< 


Interborough-Metropolitan 
Makes Good Showing. 
The report of the Interborough-Metro- 
politan Company for the summer quarter 
ended September 30 shows an increase of 


$640,800 in gross earnings from opera- .- 


tion, and a decrease of $17,316 in operat- 
ing expenses as compared with the earn- 
ings and expenses of the combined com- 
panies for the corresponding quarter of 
1905. At that time the companies were 
separately operated. | 

The deficit for the quarter, after in- 
cluding the payment of all charges and 
the five per cent dividend on the preferred 
stock, was $317,638, against a deficit of 
$783,023 in 1905. This decrease of 
$465,385 in the deficit is attributable in 
part to the exclusion of the special fran- 
chise tax, the amount of which is in liti- 
gation. 

It is predicted that the opening of the 
tunnel to Brooklyn will be followed by a 
large surplus applicable to common stock 
dividends, and that the current quarter’s 
earnings will show a surplus. 

The statement of the New York City 
Railway Company for the same quarter 
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shows an increase of $53,876 in gross 
earnings, and a decrease of $182,166 in 
operating expenses. The income from all 
sources was sufficient to pay the quar- 
terly dividend on the seven per cent guar- 
anteed Metropolitan stock and leave a net 
income of $17,874. 


A New Flush Receptacle. 

The accompanying illustrations show 
the new Hubbell No. 5501 flush receptacle, 
manufactured by Harvey Hubbell, Incor- 
porated, Bridgeport, Ct. Fig. 1 is a sec- 
tional view. The lid or cover rests upon 
the plate, while the cap or plug sets in 
a recess, leaving a surface upon which 
there is comparatively no projection and 
one which is practically flush. Fig. 2 
shows a view of the receptacle when dis- 
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Fic. 1.—FLUsH RECEPTACLE, WITH PLUG. 


connected, the cover being closed. The 
surface of the plate is absolutely flush and 
dustproof. 

This combination of a practically flush 
surface when in use, and a perfectly flush 
surface as well as a dustproof surface 
when not in use, constitutes the principal 


Fic. 2.—FLvusH RECEPTACLE. 


feature of this receptacle. Another im- 
portant feature is its interchangeability 
with twenty-one different styles of plugs 
and receptacles made by Harvey Hubbell. 
Each of these is for a different purpose 
and one cap fits them all. 
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A Large Order for Wright 
Demand Indicators. 


The Boston Edison Company has 
placed another order with the Stanley- 
G. I. Electric Manufacturing Company, 
Pittsfield, Mass., for 500 Wright demand 
indicators, making a total of approxi- 
mately 20,000 of these instruments used 
in the territory served by the Edison 
Company. 

The Chicago Edison Company has ap- 
proximately 30,000 Wright demand in- 
dicators in use in connection with the 
demand system of charging for current 
in vogue in that city. 

The Wright demand indicator deter- 
mines the actual maximum current 
which passed through it since it was last 
set. Connected in series with a watt- 
hour meter it offers a logical and scicn- 
tifically correct method of charging for 
electricity. It is also useful in checking 
up the load on transformers and thereby 
suiting them to the requirements of their 
respective circuits. 


A Unique Lighting Proposi- 
tion for Milwaukee, Wis. 


The Cincinnati (Ohio) Star states that 
in order to prove his claim that munici- 
pal operation of public utilities is more 
expensive than private ownership, John 
I. Beggs, president of the Milwaukee 
Electric Railway and Light Company, has 
made an offer to the Milwaukee common 
council to furnish electric light for what- 
ever prices the city of Detroit, Mich., 
pays. Mr. Beggs considers the Detroit 
municipal light plant the best operated 
public lighting works in the United States. 
He maintains that under municipal con- 
ditions no other city can operate more 
cheaply than Detroit; but he also claims 
that a private corporation can not only 
equal the Detroit prices, but can do so at a 
profit, because private corporations can 
operate plants more cheaply than can 
municipalities. 

Mr. Beggs takes the position that it 
will be impossible for a city plant to get 
work done as cheaply and thoroughly as 
a private corporation. He argues that, 
regardless of efforts to prevent politics 
from creeping in, a city plant can not be 
conducted without a certain amount of 
inferior, and consequently more expensive, 
labor getting into the plant. 

Milwaukee’s lighting contract with the 
street railway company expired last De- 
cember, and since that time it has not 
been renewed, but the company has con- 
tinued to light the streets at the old fig- 
ure. For a number of years there has 
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been agitation in Milwaukee for a muni- 
cipal plant, and during all the contest 
Detroit has been held up as a model in 
this respect. In 1890, when the street 
railway first installed electric lights, it 
charged $150 per lamp per year. Later 


it reduced the price to $99 per lamp for | 


an underground circuit and $81 per lamp 
for overhead circuits. Mr. Beggs offers 
to take a five-year contract at $65 a light, 
or will accept a ten-year contract at $60 
per lamp, plus the difference in the price 
of coal between Milwaukee and Detroit. 


Merger of Wireless Tele- 
graph Companies. 


Abraham White, president of the 
American De Forest Wireless Telegraph 
Company, has announeed the incorpora- 
tion, under the laws of the State of Maine, 
of the United Wireless Telegraph Com- 
pany with a capital stock of $20,000,000, 
to take over the interests of the American 
Marconi and De Forest systems. The 
following are given as members of the 
board of directors: Abraham White, presi- 
dent of the American De Forest Company ; 
H. H. Buchanan, of A. O. Brown & Com- 
pany, bankers; H. H. McClure, director, 
Marconi Wireless Company; Don Giovani 
del Principi del Drago, of Rome; George 
Irving Whitney, Pittsburg, Pa.; C. C. 
Galbraith, general manager, Atlantic 
Wireless Company; S. S. Bogart, former 
general superintendent, Western Union 
Telegraph Company; Charles A. Lieb, 
mechanical engineer, General Electric 
Company; Greenleaf Whittier Pickard, 
former engineer, American Bell Tele- 
phone Company; John S. Seymour, Fran- 
cis K. Butler, Phillip Farnsworth, Arthur 
English and George C. Knabe, all of 
New York city. Mr. White is president 
of the new company; Mr. Buchanan, vice- 
president; Mr. Knabe treasurer, and Mr. 
English, secretary. 


Evening Technical Courses at 
Columbia University. 


The board of extension teaching of 
Columbia University, New York. city, 
has announced a series of nine evening 
technical courses which will be given at 
the university during the winter, begin- 
ning November 26 and lasting twenty 
weeks. The courses are under the im- 


mediate direction of Professor Walter — 


Rautenstrauch, of the faculty of applied 
science, and are to be given by pro- 
fessors and instructors of the university 
and other persons especially qualified. 
Moderate fees are charged and most of 
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the courses are for two evenings a 
week. The courses include engineering 
physics, elementary mathematics, draught- 
ing, strength of materials, machine de- 
sign, structural design, electrical engineer- 
ing, steam enginecring and special engi- 
neering problems. The courses will be 
given in the buildings of the Teachers’ 
College, Columbia University, at West 
One Hundred and Twentieth Street and 
Broadway. A complete catalogue of these ` 
courses may be secured by addressing the 
Evening Technical Courses, Extension 
Teaching, Columbia University. Per- 
sonal information may be secured Tues- 
day and Thursday evenings, between 7.30 
and 9 o’clock, from Benjamin R. Andrews, 
room 111, Teachers’ College. 


Milan Honors for the “Long 
Arm” System. 

The international jury of the Milan Ex- 
position has announced the award of a 
Diploma d’Onore to the “Long Arm” sys- 
tem of electrically operated bulkhead 
doors. The award, it is said, takes higher 
rank than the gold medal granted by the 
jury in some cases. The “Long Arm” Sys- 
tem Company, of Cleveland, Ohio, had an 
elaborate installation of its water-tight 
doors at the Exposition, and wide atten- 
tion was attracted by the exhibit. 

Some time ago the “Long Arm” system 
passed the severe tests put upon it by the 
United States Navy Department, and the 
electrical doors and hatches of this sys- 
tem are now in use upon many of the new 
American warships. From a central 
emergency station above deck all the prin- 
cipal bulkhead doors can be closed in a 
few minutes. The great advantage gained 
is that the electrical control makes closure 
possible under all circumstances, even in 
the event of a hull puncture below the 
water line, or when the conditions would 
make it impracticable to close bulkhead 
doors by hand against inrushing water. 


Rejuvenated Sons of Jove. 

“There will be a special joviation and 
rejuvenation of the Rejuvenated Sons of 
Jove on Friday evening, December 7, at 
Y o’clock, at the Revere House, Boston, 
Mass. 


Illuminating Engineering 
Society. 

The annual meeting of the Iluminat- 
ing Engineering Society will be held on 
January 14, 1907. At this meeting there 
will be an election of officers to succeed 
those whose terms expire on that date. 
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DOMESTIC AND EXPORT. 


INDEPENDENT TELEPHONES FOR OMAHA—The Inde- 
pendent Telephone Company, capital $2,000,000, has been incor- 
porated in Omaha, Neb. The incorporators are: T. E. Parmele, 
T. H. Pollack, Stockton Heath, W. C. Bullard and F. W. Judson. 


NEW RAILWAY COMPANY—The Springfield, Wilmington & 
Cincinnati Railway Company has been incorporated for $3,000,000 
by Horace Andrews, George Parmalee, Fred Gargenhire, William 
C. Morton and others. It will connect Springfieid and Cincin- 
nati, Ohio. 


NASHVILLE RAILWAY AND LIGHT COMPANY—The stock- 
holders of the Nashville Railway and Light Company has unani- 
mously approved the proposition authorizing a new bond issue of 
$15,000,000. The stockholders have also voted to sell $1,000,000 
treasury stock, half of which is common and half preferred. 


NEW MEXICAN POWER COMPANY—The Michoacan Power 
Company, capitalized for $1,000,000 to operate in the Mexican 
mining districts, has been incorporated in Colorado by capitalists 
of that state. The incorporators are: William Waterton, L. E. 
Curtis and O, B. Willcox. The two latter, with Henry Hine, C. A. 
Coffin and J. S. Bartlett, comprise the directorate for the first 
year. 


WIRELESS TELEGRAPH BOARD—A board has been detailed 
to conduct tests in wireless telegraphy in the navy, composed of 
Captain J. D. Adams, in command of the Washington; Lieuten- 
ant-Commander S. S. Robinson, navigating officer of the Tennessee; 
Lieutenant-Commander C. F. Hughes, of the Washington, and 
Lieutenant-Commander L. A. Kaiser, engineer officer of the Wash- 
ington. 


TUNNEL COMPANIES INCREASE CAPITAL—Articles have 
been filed with the secretary of state at Trenton, N. J., increasing 
the capital stock of the Hoboken & Manhattan Railroad Company 
from $500,000 to $15,000,000, and the capital stock of the Hudson 
& Manhattan Railway Company from $100,000 to $17,100,000. These 
companies have been formed to construct the New Jersey end of 
the tunnels under the Hudson river by the McAdoo syndicate. 


AMERICANS TO BUILD RUSSIAN STREET RAILWAY—Mur- 
ray A. Verner, of Pittsburg, Pa., has been granted a seventy-five- 
year concession to construct a street railway system in the city 
of Vilna, Russia. Vilna is one of the large and commercially im- 
portant centres of the Czar’s empire. It has a population of between 
250,000 and 300,000. It will require an investment of about $3.- 
815,000 to build the trolley system, which is to be undertaken, 
Mr. Verner states, by an American syndicate. 


HUDSON TUNNEL COMPANY CHANGE—The Hudson Tun- 


nel Company has given up its plan of building a power-house for 
the tunnel from Cortlandt street, New York city, to Jersey City, 
N. J., and is removing the 15,000 tons of steel and iron girders un- 
loaded there last summer for use in the proposed power-house. It 
has been said the company intended to spend $2,000,000 on the 
power-house. Work on the foundations was stopped by a strike 
soon after it began, and has not been resumed. 


NEW COMPANY TO OPERATE IN PORTUGAL—Articles of 
incorporation of the America-Portugal Company have been filed 
in New Jersey. The company will engage in the construction of rail- 
ways, tramways, wagon roads, telephone and telegraph lines in 
Portugal. The capital is $2,500,000, divided into 25.000 shares of 
the par value of $100. Fhe incorporators are: Julie Maria da Silva 
Costa de Cabede e Vascencelles Santos, of Lisbon, Portugal; Benja- 
min W. J. Fox, of Brooklyn, N. Y., and Frederick A. Jackson, of 
Hackensack, N. J. 


POWER COMPANY INCORPORATED IN COLORADO—Articles 
of incorporation have been filed by L. B. Curtis, Henry Hine and 
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O. B. Wilcox, of Colorado Springs, Col., for the incorporation of the 
Central Colorado Power Company, with a capital stock of $22,500,- 
000, divided into 225,000 shares at $100 each, 75,000 of which are 
preferred stock. The object is to utilize the water power of the 
state, chiefly on the Rio Grande river, for electric power purposes. 
Myron T. Herrick, ex-governor of Ohio, is president of the com- 
pany. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY—The 
directors of the Southern New England Teiephone Company have 
voted to offer to stockholders of record November 15, 1906, new 
stock to the extent of forty per cent of their holdings on that date. 
This offering is based on the recent vote at the special stock- 
holders’ meeting which authorized an increase in the company’s 
stock from $6,000,000 to $8,000,000. At present the company has 
$5,500,000 stock outstanding and an increase of forty per cent will 
involve the issuance of $2,200,000 new stock, which will be offered 
at par. 


NEW BUFFALO (N. Y.) TRACTION COMPANY—The Buffalo, 
Dunkirk & Western Railroad and the Lake Erie electric traction 
companies have been merged under the name of the Buffalo & 
Lake Erie Traction Company, with $3,900,000 authorized capital 
stock in shares of $100 each. This stock will be exchanged dollar 
for dollar for the $3,500,000 stock of the Buffaio; Dunkirk & West- 
ern Railroad, and the $400,000 stock of the Lake Erie Traction Com- 
pany. The last-named company was incorporated at Albany on 
October 29 as a consolidation of the Lake Erie Traction Company 
and the South Shore Suburban Railway. The new company is 
organized according to the plan of Parker, Hatch & Sheehan, of 
New York city, for the establishment of a through electric line 
from Buffalo, N. Y., via Dunkirk, N. Y., to Erie, Pa. Louis B. 
Grant is president and Peter C. Schutrum, vice-president. 


NEW MANUFACTURING COMPANIES. 


JERSEY CITY, N. J.—The Strang Gas-Electric Car Company 
has been incorporated with a capital of $4,000,000. The incorpora- 
tors are: Charies N. King, George H. Russell and Elmer H. Geran. 


COLUMBUS, OHIO—The Telephone Specialty Company, of 
Cleveland, with a capital of $10,000, has been incorporated by Alex- 
ander MacArthur, John Campbell, Albert G. McClintock, Arthur C. 
Baird and Edmund A. Witte. 


NEW HAVEN, CT.—The Thermo-Electric Lighting Company, 
of New Haven. has filed a certificate of incorporation. The author- 
ized capital] stock is $10,000, and business will begin with $5,000. The 
incorporators are: J. D. A. Kinney, Jr., Ernest C. Simpson, George 
W. Lewis and George A. Maycock, all of New Haven. The corpora- 
tion proposes to make and deal in all kinds of electric signs and 
apparatus and hardware specialties. 


NEW PUBLICATION. 


WITH THE LUCKY THIRTEEN—The Pope Manufacturing Com- 
pany has published a handsomely illustrated booklet compiled by 
Leroy Fairman, describing the experiences of the “lucky thirteen” 
contestants who were tied at the finish of the tour for the Glidden 
trophy. This trophy was contested for in a trip from Buffalo, N. Y., 
to Bretton Woods, N. H., from July 12 to July 28, 1906. The illus- 
trations are devoted almost exclusively to views of the Pope-Toledo 
machines. 

DATES AHEAD. 

American Society of Mechanical Engineers. New York city, 
December 4-7. 

Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 
to November 30, 1907. 

Northwestern Electrical Association. Milwaukee, Wis., Janu- 
ary 16, 1907. 


November 24, 1906 


PERSONAL MENTION. 


MR. C. W. AYERS, who has had charge of the Corn Belt Tele- 
phone Company’s exchange at Waterloo, Iowa, has been transferred 
to Waverly, Iowa. 


MR. A. S. HAYNES, who has been manager of the Rockland 
(Mass.) exchange of the New England Telephone and Telegraph 
Company for several months, has resigned to enter the office of 
the general superintendent of the company at Boston, Mass. 


MR. C. A. WESTON, for several years chief operator of the 
New England Telephone and Telegraph Company’s exchange at 
Fitchburg, Mass., has been appointed manager of the company’s 
system at Rochester, N. H. He is succeeded by Carl A. Bolton, 
assistant chief operator at Worcester, Mass. 


MR. ALLEN E. RANSOM has associated himself with Mr. E. W. 
Cummings, consulting and constructing engineer, at Seattle, Wash., 
as electrical engineer for the firm Mr. Ransom has resigned his 
position as electrical engineer of the Lewiston-Clarkson Company. 
His headquarters will be in the Dexter-Horton Bank Building, 
Seattle. 


MR. ELMER D. BARRY, who has been in charge of construc- 
tion work for the Edison Electric Illuminating Company, of Bos- 
ton, at Natick, Mass., has resigned to accept a position with the 
General Electric Company, Lynn, Mass. He is succeeded by Will- 
iam O’Brien, who has had charge of the South Framingham (Mass.) 
district, and who will now assume the direction of both districts. 


MR. W. E. S. DYER, formerly manager of the Reeves Engine 
Company, Philadelphia, Pa., has been appointed manager of the 
Philadelphia office of the A. D. Granger Company, in the Common- 
wealth Building. With his new connection Mr. Dyer will handle 
not only the vertical automatic engines built by the Bates Machine 
Company, of Joliet, Ill., but the Skinner automatic engines and a 
full line of fire and water-tube boilers made by the A. D. Granger 
Company. Mr. Warren A. Peters will remain at the Philadelphia 
office with Mr. Dyer. 


AMONG OTHERS IN TOWN last week were: H. B. Vanzwoll, 
secretary Sunbeam Incandescent Lamp Company, Chicago, Ill; 


N. L. Norris, president Banner Electric Company, Youngstown, 


Ohio; H. H. Albert, Standard Electrical Manufacturing Company, 
Niles, Ohio; E. H. Haughton, manager Bryan-Marsh Company, 
Chicago, Ill.; L. P. Sawyer, manager Buckeye Electric Company, 
Cleveland, Ohio; William Coale, vice-president Sterling Electrical 
Manufacturing Company, Warren, Ohio; F. S. Terry, first vice-presi- 
dent National Electric Lamp Company, Cleveland, Ohio; B. G. 
Tremaine, National Electric Lamp Company, Cleveland, Ohio. 


OBITUARY NOTE. 


MR. JOHN L. OBERG, of the firm of Oberg & Blumberg, elec- 
trical contractors, New York city, died at his home in Ridgefield 
Park, N. J., on Thursday, November 8, 1906, in the thirty-ninth 
year of his age. Mr. Oberg was born in Sweden on July 1, 1868, 
and came to this country in 1886. He has been prominently identi- 
fied with the electrical construction industry for the past twenty 
years, being a member of the New York Electrical Contractors’ 
Association, state and national associations. In 1886 he entered 
the employ of the Thomson-Houston Electric Company, at Lynn, 
Mass., and served in various capacities until 1891, when he was in 
charge of the outside construction department. He then entered the 
employ of the Tucker Electrical Construction Company, and met 
with an unfortunate accident in December, 1893, whereby he lost 
his right arm. From 1894 to 1898 he was in the employ of the 
Alexander-Chamberlain Electric Company as superintendent of 
construction. On January 31, 1898, the firm of Oberg & Blumberg 
was organized, since then they have executed large electrical con- 
tracts over the entire country. Mr. Oberg was prominent in Re- 
publican politics in Bergen county, N. J., where he served several 
years as chairman of the village trustees. He was a member of 
the Hackensack Lodge of Elks, also the Ridgefield Park Boat 
Club. Funeral services were conducted at the Union Church, Ridge- 
field Park, N. J., on Sunday, November 11, at 3 P. m., by the Rev. 
Dr. McNeil and the Hackensack Lodge of Elks, and was attended by 
representatives of the Electrical Contractors’ Association and 
numerous friends and relatives. Mr. Oberg leaves a widow and 
daughter four years of age. 
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ELECTRICAL SECURITIES. 


A general and rapid recovery in security prices was the feature 
of the stock market last week. This movement was marked by 
expanding speculative activity, although public participation was 
not very extensive. The money situation has been and will for 
some time to come be the dominant speculative influence. Despite 
the continued high rate for money, however, bullish speculation 
and sentiment have been considerably stimulated, and it is ex- 
pected that several of the prominent railroads will shortly have 
under way large stock issues which will find a very favorable 
market. The government report shows that the export trade for 
October was the largest on record. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 17. 


New York: Closing. 
Allis-Chalmers common ..........c.ceeeeees 17% 
Allis-Chalmers preferred ..........0.ccccece 4614 
Brooklyn Rapid Transit ..........ccceeceee 79 
Consolidated Gas ......escsessesoesssocseos 138 
General Electric .......esssecsesecscosoeseo 175% 
Interborough-Metropolitan common ........ 3714 
Interborough-Metropolitan preferred ........ 71% 
Kings County Electric... ..... ccc ccc cere vens 150 
Mackay Companies (Postal Telegraph and 

Cables) common ....essessssesoccoseso 71% 
Mackay Companies (Postal Telegraph and 

Cables) preferred .......cccccccccvcvce 69 
Manhattan Elevated ........ cece ccc ccc e cece 142 
Metropolitan Street Railway..........e-eee0- 106 
New York & New Jersey Telephone......... 124 
Western Union ......esessssesessoseoseooo 8514 
Westinghouse Manufacturing Company...... 154 


The directors of the New York City Railway Company, whose 
terms have expired, have been reelected for the ensuing year. 

For the purpose of further extending the business of the Kings 
County Electric Light and Power Company, the directors have voted 
to issue the remaining $1,800,000 of the increase of capital stock 
authorized by the stockholders at special meeting held July 10, 
1905. This stock will be issued at par, proportionately, to stock- 
holders of record at the closing of the transfer books, 3 P. M., De- 
cember 31, 1906. Each such stockholder will be entitled to subscribe 
for new stock to the amount of nine-forty-firsts of his holdings, or 
nine shares of new stock for each forty-one shares. The right to 
subscribe for the new stock will expire at 3 P. M., February 1, 1907. 
Directors of the Kings County Electric Light and Power Company 
have declared the regular quarterly dividend of 2 per cent on the 
capital stock, payable December 1, 1906. Books closed November 21 
and will reopen December 1. 


Boston: Closing. 
American Telephone and Telegraph......... 13714 
Edison Blectric Illuminating............0..0. 233 
Massachusetts Electric .........ccccceveacs 69 
New England Telephone..............cce0e0. 129 
Western Telephone and Telegraph preferred. 80 

Philadelphia: Closing. 
Electric Company of America..............- 11% 
Electric Storage Battery common........... 70% 
Electric Storage Battery preferred.......... 7056 
Philadelphia Electric ...........c cece aees 856 
Philadelphia Rapid Transit............e000. 23% 
United Gas Improvement.........cccccceees 97 


Directors of the Philadelphia Electric Company have declared 
the regular semi-annual dividend of 2% per cent (25 cents per 
share) on the paid-in value of the stock, payable December 15 to 
stock of record November 23. Books reopen December 3. 


Chicago: Closing. 
Chicago Telephone ........ccccccccevccccee 115 
Chicago Edison Light................ee200e 142 
Metropolitan Elevated preferred............ 6614 
National Carbon comMonN.............eee0-% 86 
National Carbon preferred..............006 116 
Union Traction COMMON..........cceeeeeeee — 
Union Traction preferred......esssssesssese — 
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TELEPHONE AND TELEGRAPH. 


SHELBURNE FALLS, MASS.—The Heath Telephone Company 
has completed an extension to Leyden. 


HOULTON, ME.—The Independent Telephone Company has 
started work on a new exchange at Fort Fairfield. 


JAMESTOWN, N. D.—The Northwestern Telephone Company 
has let the contract for a new building at Jamestown. 


AUBURN, MICH.—The Michigan State Telephone Company has 
installed the switchboard for its new exchange at Auburn. 


TOPEKA, KAN.—The Missouri & Kansas Telephone Company 
has installed a new switchboard equipped to handle 10,000 sub- 
scribers. 


PORTSMOUTH, N. H.—The New England Telephone and Tele- 
graph Company has purchased the Newmarket & Durham Tele- 
phone Company. 


SPOKANE, WASH.—The Rocky Mountain Bell Telephone Com- 
pany is extending two direct lines from Spokane to Coeur d’Alene, 
Ida., and another to Sandpoint, Ida., also numerous small toll lines. 


ENOSBURG FALLS, VT.—The Northern Telephone Company 
is now occupying its new home, which has been in progress of con- 
struction the past summer, and which is now practically com- 
pleted. . 


BARRE, MASS.—The New England Telephone and Telegraph 
Company has a large force of workmen in Barre. New lines are 
being put in, new cables run into the central office and new cable 
boxes placed. 


SPOKANE, WASH.—Manager Van Dyke, of the Rocky Mountain 
Bell Telephone Company, announces that another wire will be 
strung between Spokane and Wallace, Ida., seventy miles, and that 
it will be in operation inside of thirty days. 


ST. ALBANS, VT.—The Rutland board of aldermen has granted 
the Home Telephone Company, of Albany, N. Y., a franchise to 
operate a plant in the city of Rutland. The Home company will 
petition the legislature for the right to incorporate. 

MAUCH CHUNK, PA.—An effort is being made to establish a 
rural telephone line in Franklin township, this county. Those 
interested are John E. Hahn, D. H. Lesher, W. B. Adams, E. W. 
Dreisbach, Thomas LeRose and Harry Rickert. 


PULASKI, N. ¥.—The Syracuse Independent Telephone Com- 
pany has completed its line between that city and Pulaski, and it 
has been placed in commission. This gives the Black River Inde- 
pendent Telephone Company, which has an exchange in this village, 
a direct wire to Syracuse. 


OKLAHOMA, OKLA.—The Pioneer Telephone Company has de- 
cided to add the sixth and seventh stories to its modern steel struc- 
ture on North Broadway. The contract for the additional two sto- 
ries has been let, and all the materials ordered. The original esti- 
mate of the building was $125,000, and the new contract calls for 
an additional $40,000. 


SPOKANE, WASH.—The forthcoming directory at Walla Walla, 
Wash., will show 2,500 patrons for the Pacific States Telephone and 
Telegraph Company, the increase in the last eight months being a 
little more than twenty per cent. Manager McGillibray announces 
that all rural lines out of Walla Walla have made connection with 
the Pacific States lines. 


CONNELLSVILLE, N. Y.—The increase in the business of the 
Bell Telephone Company during the past few years has made radical 
changes necessary in this section. Uniontown is to be the centre 
of the Bell company’s system throughout several counties in west- 
ern Pennsylvania and West Virginia, and in the future much busi- 
ness that has passed through the Pittsburg office of the company 
will be transacted in Uniontown. 


SPOKANE, WASH.—The Farmers’ United Telephone and Tele- 
graph Company, financed by Walter and Albert Higgs and Anton 
Kramer, of St. Andrews, Wash., has asked the commissioners of 
Douglas county for a franchise to build a line from Coulee City, 
100 miles north and northwest, to enter the towns of St. Andrews, 
Jean, Mansfield, Bridgeport and Heahy. If the farmers’ lines join 
the company will have a complete service by independent telephones 
reaching all over Douglas county. 


. ANAHEIM, CAL.—The Home Telephone Company is building a 
tall-pole line from Anaheim to Olive and will string a cable between 
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the two points. Connecting lines will be built from Olive to the 
Fullerton oil fields, Yorba and to El Modena, all to be connected 
with the Anaheim exchange, as will be the lines to Garden Grove, 
Buena Park, Orangethorpe and Brookshurt. The line to the last- 
named place and the main line from Anaheim to Fullerton have been 
completed. There will be an exchange office in Fullerton for that 
city and the surrounding territory. 


BOSTON, MASS.—Control of the People’s Telephone Company, 
of Haverhill, Mass., has passed into the hands of the New England 
Telephone and Telegraph Company. A number of changes have 
been announced by the New England Telephone Company in its 
rates for service, the principal one being the abolition of the free 
telephones that have been given for residences for several years 
past in connection with business te:ephones. The change in rates 
will not take effect until December 1, although all new business 
since October 1 has been taken under the new schedule of rates. 


SPOKANE, WASH.—M. A. Phelps, president and treasurer of 
the Interstate Telephone Company, announces that the $400,000 
added to the capital stock of $100,000 will be used in build- 
ing operations in Spokane, the completion of the exchange at 
Coeur d’Alene, Ida., the building of the extension to Wallace, Ida., 
and the completion of the toll line into Spokane. One hundred 
thousand dollars of the increase was subscribed at the meeting on 
the evening of November 2, when the stockholders expressed them- 
selves in favor of pushing plans for the invasion of territory in 
Oregon and Idaho, as well as eastern Washington. 


SPOKANE, WASH.—The Empire Construction Company began 
work on the Home Telephone Company’s lines November 5 and it is 
given out that work will be pushed. The company has 3,000 poles 
in the yards ready for installation in the outskirts of the city. 
The wires in the business districts will be put underground. Con- 
tracts for the excavation of the home building in Howard street, 
to cost $60,000, have been awarded, and it is expected that work 
on the foundation will begin early in December, the purpose being 
to have the structure completed in May, 1907. The main building 
will be 71 by 100 feet, three stories and a full basement, of re- 
enforced concrete with terra-cotta trimmings, Albert Held is the 
architect. 


WASHINGTON, D. C.—Preparations are being made by the 
army signal corps for laying the extension of the Alaska tele- 
graphic cable southward from the Juneau-Sitka loop to Wrangell 


and Ketchikan. It is expected that, barring accidents, the cable 


will be in operation before the end of the year. The laying of this 
extension line will bring into instant communication with one 
another and with the United States, all Alaska points as far west- 
ward as Seward, on Resurrection Bay. The tolls for commercial 
messages sent over the cable and land lines will probably remain as 
they are for the present at least. There have been several efforts 
to secure a material reduction of rates, and the tolls have been cut 
down on two occasions, but there is little likelihood that the secre- 
tary of war will favor a further reduction in the near future. The 
present tolls approximate the charges for similar services on many 
of the commercial cable lines of the world, although they are a 
little higher, probably, all conditions considered, than the rates on 
the cables between the United States and England. 


WINNIPEG, MANITOBA—The Bell Telephone Company has 
entered into a contract for the delivery of 83,000 poles, which repre- 
sents 2,500 miles of construction in the northwest. The telephone 
business will be developed to the southeast of Winnipeg and there 
will be a line north from Stonewall to Teulon and one to Winnipeg 
Beach. It is intended to “double up” the circuits between the city 
and Brandon and Souris and Deloraine. The rural telephone service 
of the province will also be doubled in extent. There are some 
2,000 farmers connected at present, and next year it is expected 
that an additional 2,000 will have telephone connections. The com- 
pany will, moreover, build north and west of Shoal Lake, but the 
distance has not yet been decided. There will be a line from Souris 
through by Pipestone, which will eventually lead to a new route 
up through Saskatchewan to Regina, and probably another route 
through Hartley and Melita and through Estevan thus giving a 
third route to Regina. This will provide a new circuit to Moose 
Jaw. The connecting link supplied is from Melita to Estevan. In 
all likelihood the company’s lines will be extended northward from 
Regina towards the Prince Albert and Battleford districts. 


— T 
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ELECTRIC RAILWAYS. 


STROUDSBURG, PA.—The Delaware Water Gap council has 
granted a right of way through the streets to the Stroudsburg & 
Water Gap Trolley Company. 


HOUSTON, TEX.—Fred A. Jones, of Houston, who is the chief 
engineer of the Dallas-Sherman Interurban Company, states that 
it is the determination of the company to have the line in operation 
about February, 1908. 


DALLAS, TEX.—Engineers are at work in the field near Waxa- 
hachie, and it is understood a line is being located for an electric 
railway to be built from Dallas to Waxahachie, thence to Ennis and 
perhaps further south. 


MONTREAL, CANADA—The Montreal Street Railway, by secur- 
ing the controlling interest in the Montreal Terminal Railway, 
now controis every traction company that has the right to operate 
on the island of Montreal. 


JONESBORO, ARK.—Robert McGill and Ruddy Copeland have 
sold the entire issue of Jonesboro & Nettleton Electric Railway Com- 
pany bonds to W. Williams & Company, Nashville, Tenn., who will 
finance and construct the road. 


ATLANTA, GA.—The franchise for the Atlanta & Carolina Con- 
struction Company to use certain streets in the city for trolley- 
car lines to run from Atlanta to West Point and from Atlanta to 
Conyers, has been granted by the city council. 


HAGERSTOWN, MD.—The Hagerstown Electric Railway Com- 
pany’s ten-mile extension from Hagerstown to Shady Grove, Pa., 
has been completed. The road at Shady Grove connects with the 
electric railway running from Greencastle to Waynesboro and Pen- 
mar. 


SCIO, ORE.—From private sources it is learned that an elec- 
tric railway will be built in the near future, connecting Scio with 
Salem. From Scio the line will extend up Thomas creek and Crab- 
tree, tapping one of the finest belts of timber in the Cascade 
mountains. 


GOSHEN, IND.—Another traction line, known as the Plymouth, 
Goshen & White Pigeon Electric Railway, and connecting with the 
cities named, is projected for Northern Indiana. The road will 
be forty-seven miles long, and will aid in making Goshen the second 
largest interurban centre in Indiana. Local capital is interested. 


POTTSTOWN, PA.—For the purpose of making the running time 
between Reading and Philadelphia as short as possible the Schuyl- 
kill Valley Traction Company will cut out many of the sharp curves 
on its Oley Valley line and those near Ringing Rocks Park. The 
trestle at the power-house near the latter point will be replaced by 
a double concrete arch. 


SPOKANE, WASH.—Work on the Spokane & Inland Electric 
Railway Company’s line between Spokane and Colfax, Wash., is 
being rushed and it is expected the service to the last-named city 
will be opened some time the coming month. Much of the bridge 
work has been completed, and it is given out that the road will be 
extended to Lewiston, Ida. 


SAULT STE. MARIE, MICH.—Street cars will be running be- 
tween Sault Ste. Marie and the suburb of Algonquin, December 1, 
it is announced by the Trans-St. Mary’s Traction Company. On 
condition that trolley connection be made with the tannery loca- 
tion, the common council recently extended the franchise of the 
company so that it has a life of twenty years. 


DAKOTA CITY, NEB.—Joseph A. Foye, of Sioux City, who re- 
cently purchased the Sioux City, Homer & Southern Railway Com- 
pany’s effects at sheriff's sale, has been granted a thirty-year 
franchise by the county officials for the running of an interurban 
line from South Sioux City to Homer via Dakota City. Mr. Foye 
has changed the name of the company to the Sioux City, Crystal 
Lake & Homer Railway. 


SPRINGFIELD, OHIO—A. E. Locke, of Boston, has purchased 
the Springfield & Western interurban line, the last of the Apple- 
yard properties, at the receiver’s sale at the upset price of $25,000 
for Kelsey Schoepf, head of the Indiana, Columbus & Eastern Trac- 
tion Company. It is a part of the syndicate system and runs be- 
tween Medway and New Carlisle. Limited service will be given 
from Springfield to Columbus. 
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ALBION, N. Y.—The contract for the erection of five substa- 
tions for the Buffalo, Lockport & Rochester electric railroad has 
been let for stations at Brockport, South Greece, Albion, Medina 
and Gasport. All must be completed before January 1. Power will 
be supplied by the Niagara Falls Electrical Transmission Company, 
which bought the Albion Power Company. The building and equip- 
ment of each station will cost $14,500. 


TOLEDO, OHIO—A new electric line with the terminals at Toledo 
and Defiance, and intersecting Maumee, Waterville, Whitehouse, 
Neapolis, Colton, Liberty, -Napoleon, Okalona, Jewel and several 
other places, is soon to be launched. The preliminary surveys are 
now being made by Riggs & Sherman and the names of the pro- 
moters will be announced as soon as the company secures its char- 
ter. The company is said to be independent of any other existing 
interurban company. 


ZANESVILLE, OHIO—At the annual meeting of the stockhold- 
ers of the Southeastern Ohio Railway, Light and Power Company 
the annual election of directors was held which resulted as follows: 
C. B. Hart, F. B. Hoofman and Alfred Caldwell, of Wheeling; Fred 
J. Fox and William Lipphardt, of Martin’s Ferry, and E. R. Meyer 
and H. C. Meyer, of Zanesville. The board of directors organized 
by electing William Lipphardt, president; F. B. Hoofman, vice- 
president, and W. H. Neikirw, secretary. 


BALTIMORE, MD.—The contract for the electrical equipment 
of the Washington, Baltimore & Annapolis Railway Company has 
been awarded to the General Electric Company. The amount is 
for $500,000. The award covers the needed machinery in the power- 
houses and electric motors for the cars. All this is expected to be 
ready by April. In the meantime contracts for the power-houses 
and for the car bodies will be let, so that everything will be in 
readiness for the opening of the road July 1 next. 


BOSTON, MASS.—The Old Colony Street Railway Company 
has petitioned the railroad commissioners for their approval of an 
increase in the stock by an amount not to exceed $200,000, for the 
purpose of providing means for payment of indebtedness incurred 
in making permanent investments and improvements. The Boston 
& Northern Street Railway Company has petitioned the railroad 
commissioners for their approval of an issue of $300,000 new stock 
for the purpose of providing means to pay for additional rolling 
stock and equipment. 


SPOKANE, WASH.—The Spokane Interurban Railway Com- 
pany, with a capital of $150,000, has been incorporated in the state 
of Washington by C. P. Lund, C. W. Ewart, L. R. Hamblin, W. S. 
Gilbert and H. L. Bleecker, of Spokane, and will at once build a 
line between Hayford and Cheney, six miles. It will use the Wash- 
ington Water Power Company’s Medical Lake line from Spokane 
to Hayford, ten miles. The company has secured the necessary 
franchises and right of way. Mr. Bleecker is secretary of the 
Washington Water Power Company. 


MANSFIELD, OHIO—Two separate companies that have been 
engaged in preparatory work for the building of an electric line be- 
tween Mansfield and Mount Vernon have been consolidated with 
the following officers: president, S. N. Ford, Mansfield; first vice- 
president, Thomas W. Latham, Mount Vernon; second vice-presi- 
dent, Frank L. Beam, Mount Vernon; treasurer, C. H. Voegele, 
Mansfield; secretary, Reid Carpenter, Mansfield. These officers’ 
with Rush Taggart, of New York, A. B. Beverstock, of Lexington, 
and R. Y. Struble, of Fredericktown, constitute the board of direc- 
tors. 


CLEVELAND, OHIO—Preliminary plans have been made for 
connecting the Lake Shore Electric and the Columbus, Delaware & 
Marion. A link will have to be built between Bucyrus and Tiffin. 


Just which of the two interests will do the work has not been de- 


termined. At present the Webb interests, behind the Columbus, 
Delaware & Marion, are building an extension of their lines through 
to Bucyrus. At this point a connection will be made with the Ohio 
Central, controlled by the Mandelbaum-Pomeroy interests. Inci- 
dentally in connection with the link now being built by the South- 
western from Seville to Mansfield, this will form a new line from 
Cleveland to Columbus. The link which will connect the Webb 
and the Everett-Moore lines will give a through line from Toledo 
to Columbus. 
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ELECTRIC LIGHTING. 


LAKEWOOD, OHIO—The council has voted to issue $50,000 to 
improve the electric light plant. 


COLTON, CAL.—O. L. Emery has been awarded the contract for 
the city electric light plant building. 


ABERDEEN, WASH.—The Gray’s Harbor Electric Light Com- 
pany has secured the contract from the city for street lights for a 
term of ten years at $6.66 a lamp each month. 


BROWNSVILLE, TEX.—The $20,000 cash necessary to secure a 
charter for the electric light and waterworks to be installed here 
has been obtained. Work will commence as soon as the material 
arrives. 


KALAMA, WASH.—The Prebel & Stine Logging Company, of 
Portland and Vancouver, has completed arrangements for the in- 
stallation of an electric light and power plant at its camp near 
Kalama. 


SARATOGA, WYO.—The electric light plant of the Saratoga 
Power and Light Company was destroyed by fire November 1. The 
damage aggregates $6,000, with $4,000 insurance. The plant will 
be rebuilt at once. 


AUBURN, N. Y.—The Citizens’ Light and Power Company is 
considering the establishment of a new power plant in Auburn. 
The proposed station will have a capacity of 15,000 horse-power. 
The cost, exclusive of the site, will approximate $100,000. 


TEXARKANA, ARK.—The Texarkana Light and Traction Com- 
pany has been purchased by the Texarkana Gas and Electric Com- 
pany.. The new owners announce that they will at once greatly im- 
prove the light and car service, and will extend the street-railway 
lines. 


WELDON, N. C.—The stockholders of the Roanoke Rapids 
Power Company have elected a board of directors as follows: 
William Habliston, T. C. Williams, Jr., Charles Cohen, Richmond; 
Winthrop Charter, Henry Lewis Morris, New York; T. L. Emry, 
Roanoke Rapids. 


ARGENTA, ARK.—The Argenta Light and Power Company, 
composed of J. M. Griffin, E. A. Ramsey and Vernon Layne, has 
been granted an exclusive franchise for furnishing the city with a 
minimum of sixty arc lights at $10 per month for each light, the 
life of the franchise being thirty-five years. 


WILKESBARRE, PA.—Arrangements are being made for im- 
proving the dam across the Susquehanna river at Nanticoke, pre- 
paratory to the erection of a large power plant at that place. Several 
consignments of tools have arrived from Philadelphia and a tool 
house is being erected at the west side of the dam. 


SAULT STE. MARIE, MICH.—Contracts for improvements to 
the local power plant, to entail an expenditure of $500,000, are to 
be let. The money will be forthcoming from the sale of receivers’ 
certificates. The improvements will increase the capacity of the 
plant by several thousand horse-power and make it the largest in 
the world. 


NEW YORK, N. Y.—The New York Edison Company will erect 
a five-story fireproof power-house on a plot, forty feet by ninety-nine 
feet eleven inches, on the north side of Sixty-fourth street, east of 
Third avenue. Plans are being prepared by the company’s archi- 
tect, who is designing a structure similar to the other power-houses 
in the metropolitan district. 


CHESTER, PA.—The Suburban Electric Company, of which 
former State Treasurer William L. Mathues is president, has pur- 
chased the old Lewis mill in Matthews Hollow, along the Darby 
creek, in Lansdowne. The building will be transformed into a 
power plant, which will supply sufficient current to operate the 
company’s lines in Lansdowne, Yeadon, Morton, Rutledge, Swarth- 
more and Darby. 


GERMAN VALLEY, N. J.—It is reported here that a stock 
company will soon be formed to supply electric light to German 
Valley, Middle Valley and Chester. It is said that a plant will be 
built on the property recently bought by John C. Kennedy from 
the executors of the late John Van Der Vort Stryker, of German 
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Valley, and that the power will be obtained by harnessing the 
mountain stream that runs on the south side of the farm. 


NAPOLEONVILLE, LA.—The electric light committee has ac- 
cepted the bid of Henry Widmer, of New Orleans, for the erection 
of an up-to-date electric light plant for $7,264. While this was not 
the lowest bid, other bidders’ specifications did not meet the require- 
ments of the consulting engineer. The contract calls for the plant 
to be in operation in about seventy-five days after signing. 


LISBON, OHIO—The council at Lisbon has entered into a con- 
tract with the Lisbon Electric Light Company for another period 
of five years for the furnishing of street lights. The first forty 
lights are to be furnished at the rate of $70 a year each, and the 
remaining five at $62.50 each. These are the same rates as hereto- 
fore. Half price will be charged for city hall lights, which for- 
merly were free. 


WATERLOO, N. Y.—The work of surveying a route through this 
section for a transmission line to convey electric current from 
Niagara Falls to Geneva, Waterloo, Seneca Falls, Auburn, Syracuse 
and intermediate towns is progressing rapidly and rights of way 
are being secured without trouble. When this line is in operation 
it is expected to result in the villages securing electric lights and 
power at a considerable reduction from the present prices. 


BALTIMORE, MD.—The $600,000 plant of the Wilmington Light, 
Power and Telephone Company, which is practically a duplicate, 
except as to size, of the plant of the Baltimore Electric Power 
Company, has been formally opened. The new plant is located on 
the Brandywine creek, ground having been broken on April 5 last. 
The capacity is 2,000 kilowatts. The construction was under the 
supervision of James B. Scott, of Baltimore. The company also 
controls an automatic telephone system, which connects with the 
Maryland Telephone Company. 


AMITYVILLE, N. Y.—At the annual meeting of the Amityville 
Electric Light and Waterworks companies directors were chosen 
as follows: electric light company—County Clerk Solomon Ketch- 
am, John E. Ireland, Samuel Pierson Hildreth, Dr. E. Forrest 
Preston, Captain Elmer W. Davis, Amityville; George W. Cooper 
and Timothy M. Griffing, Riverhead. Waterworks company—same 
directors as the electric light company, and Joshua P. Jervis and 
Charles O. Ireland. The directors organized by again electing 
Captain Davis president, S. P. Hildreth vice-president, and Solo- 
mon Ketcham secretary and treasurer. Both corporations declared 
dividends of six per cent. 


PORTLAND, ORE.—Articles of incorporation have been filed at 
Salem by the Garden Fails City Manufacturing, Power and Light 
Company. This is the first step in the founding of a new industrial 
town in close proximity to Portland. Portland capitalists have been 
engaged for some weeks in the promotion of this enterprise. This 
has involved the purchase of a tract of 845 acres, lying in a strip 
along the Columbia and on the main line of the Oregon Railroad 
and Navigation Company, about midway between Multnomah and 
Bridal Veil Falls. As the name cf the corporation indicates, valu- 
able power rights have been acquired, and the specific purpose is 
to establish a manufacturing village, the making of woolen cloth 
to be the chief industry. The place will be known as Garden Falls 
City. On the company’s property there are two water-power rights, 
capable of developing an aggregate of 1,400 horse-power. 


BERGEN, N. Y.—At a special meeting of the village board a 
franchise was granted to the Genesee County Electric Light, Power 
and Gas Company, of Batavia, to construct, maintain, use and 
operate a plant for the purpose of transmitting and distributing 
Niagara Falls electrical energy and power, together with powers 
essential or convenient thereto in the village of Bergen, and defin- 
ing the powers, privileges and restrictions of the company. It is 
provided in the franchise that the company shall execute to the 
village and file a penalty bond for $2,000 and guarantee the de- 
livery of Niagara Falls power into the village within one year 
from the acceptance of the franchise, unless such delivery shall be 
unavoidably delayed by litigation. The franchise is granted on 
condition that the company shall enter into a contract to light 
the streets at the limit allowed by the statute, $700 to $750, and fur- 
nish power for the waterworks plant for $500 a year. The electric 
transmission line of the company will tap the cable of the Niagara, 
Lockport & Ontario Power Company at Oakfield and be extended 
to Bergen by way of Batavia. 


November 24, 1906 


INDUSTRIAL ITEMS. 


THE DAYTON ELECTRICAL MANUFACTURING COMPANY, 
Dayton, Ohio, has ready for distribution a new series of literature 
descriptive of the “Apple” ignition system. 


THE PHOENIX ELECTRIC COMPANY, Mansfield, Ohio, has 
established a branch office at 83 West Jackson Boulevard, Chicago, 
Ill. John Nangle is manager of this office. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., has 
appointed W. J. Bramhall as its New York representative, the New 
York office to be located at 136 Liberty street. 


THE TRUXAL-PAINTER MANUFACTURING COMPANY, Chat- 
tanooga, Tenn., has developed a motor-driven hoist for lifting 
brick, mortar and concrete in wheelbarrows. Fuil information con- 
cerning this apparatus will be furnished upon request. 


THE AJAX LINE MATERIAL COMPANY, Chicago, Ill, has 
increased its capital stock from $12,500 to $20,000, the increase 
being demanded by the growth of its line, which now includes 
toggle bolts, mast arms, arc lamp insulators, pulleys and bracket 
fixtures. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
New York, has obtained a site and will equip and occupy a new 
factory in Brooklyn, N. Y. This company is said to be the first 
manufacturer of “independent” telephone apparatus established in 
this country. 


THE DE LA VERGNE MACHINE COMPANY, foot of East 138th 
street., New York city, has issued a folder describing the Klein 
water-cooling tower which it builds. These towers, it is stated, will 
cool the water to from five to fifteen degrees below the temperature 
of the atmosphere. 


THE ATLANTIC INSULATED WIRE AND CABLE COMPANY, 
Stamford, Ct., suffered the total destruction of its factory by fire 
on the morning of November 15. The loss was $400,000, fully cov- 
ered by insurance. A contract for new buildings was let while 
the ruins were still smoking, and the company expects to fully 
resume business in sixty days. 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., held the annual convention of its salesmen at the Bellevue- 
Stratford Hotel, Philadelphia, on October 24, 25 and 26. The con- 
vention was attended by the managers of the sales offices of the 
company throughout the United States, the district engineers 
and other officers of the company. 


THE UNION SWITCH AND SIGNAL COMPANY, Pittsburg, 
Pa., announces that it has abandoned the manufacture and sale of 
the torpedo used in the machine on plate 369 of its catalogue, and 
has transferred the business to the Versailles Railway Signal Com- 
pany, of Pittsburg. This company makes a specialty of manufac- 
turing track torpedoes of all kinds for railroad service. The 
Union Switch and Signal Company will continue to manufacture 
and sell the torpedo machine shown on page 369, as heretofore. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Ill., 
reports that October, in point of shipments, was the banner month 
in the history of the company. The increase amounted to twenty- 
five per cent over the corresponding month last year. Orders 
booked were forty-five per cent greater than in October, 1905. For 
the ten months ended October 31 the orders were twenty-nine per 
cent greater than during the same period last year. President 
Duntley has sailed for Europe, and will visit France, England and 
Scotland in the interest of the company. He expects to remain 
abroad five or six weeks. l 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., announces that it has made arrangements 
with G. A. Knoche to represent it as its agent in the southwest- 
ern states. Mr. Knoche was with the Wesco Supply Company for 
a number of years in the capacity of purchasing agent. His 
headquarters are at 539 Frisco Building, St. Louis, Mo., where he 
conducts his business under the name of the Mutual Sales Com- 
pany. His intimate knowledge of the requirements of the elec- 
trical trade will be of value to the Chicago Fuse Wire and Manu- 
facturing Company. Among the well-known products of this com- 
pany are the “Union” enc'osed fuses and blocks, which are ap- 
proved by the Underwriters’ National Electric Association, and 
also by the Factory Mutual Laboratory, of Boston; “Union” switch 
outlet boxes, conduit boxes and covers, fuse wire and fuse links. 


Record of Electrical Patents. 


Week of November 13. 


835,493. CUT-OUT. Rollin A. Baldwin, New Haven, Ct., assignor 
to the Baldwin & Rowland Switch and Signal Company. Filed 
September 8, 1905. The circuit is closed through the arma- 
ture of an iron-clad magnet. 

835,516. ELECTRIC CLOCK. Peter G. Giroud, New York, N. Y., 
assignor to American Electrical Novelty and Manufacturing 
Company, New York, N. Y. Filed October 25, 1905. A spring- 
driven, electrically wound clock. 


835,642. ELECTRIC ACCUMULATOR, 


835,529. PORTABLE ELECTRIC LIGHT. Conrad Hubert, New 
York, N. Y. Filed May 19, 1905. A pocket battery light. 


835,605. TRAIN-ANNUNCIATOR. Edward A. Everett, Detroit, 
Mich., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. Filed May 8, 1906. An annunciator of the 
drop type. 


835,608. CAP FOR SIGNAL LAMPS. Francis L. Gilman, Mont- 
clair, N. J., assignor to Western Electric Company, Chicago, 
Ill. Filed December 18, 1905. A split cap containing a lens. 


835,642. ELECTRIC ACCUMULATOR. Paul Schmitt and Charles 
Fabre, Paris, France. Filed November 6, 1902. The support 
for the active material is formed from sheet lead. 


835,647. TELEGRAPH INSTRUMENT. Daniel O. Stinson, Falk- 
ville, Ala. Filed August 26, 1905. A relay with vertical 
armature. 


835,661. ELECTROLYTIC PROCESS OF MAKING BASES OF 
THE ALKALI EARTH METALS. André Brochet and George 
Ranson, Paris, France. Filed February 14, 1901. The anode 
liquor is composed of a solution of a sulphide of an alkaline 
earth, and the cathode liquor of a solution of chloride of an 
alkaline earth. 


835,685. INSULATING MATERIAL AND METHOD OF MANU- 
FACTURING SAME. George Kelly, Hinsdale, Ill. Filed April 
24, 1906. <A fabric is coated with zinc oxide containing a 
binder which is vulcanized. 


835,704. SELECTIVE SIGNAL FOR TELEPHONE SYSTEMS. 
Michael H. Degnan, Nashua, N. H. Filed February 20, 1906. 
A tilting box containing a zig-zag channel within which moves 
a roller. 


$35,728. CONTACT SPRING FOR TROLLEY HARPS. John Hens- 
ley, Huntington, Ind. Filed March 22, 1906. V-shaped con- 
tact springs are interposed between wheel and arms. 


835,731. TROLLEY FOR ELECTRIC RAILWAYS. Ezra F. Lan- 
dis, La Salle, N. Y. Filed September 11, 1905. The wheel 
is provided with an annular chamber within which are re- 


tainers. 
835,750. AUTOMATIC TRANSMITTER FOR TELEGRAPHIC 
SYSTEMS. John Gell, Highgate, London, England. Filed No- 


vember 28, 1904. Renewed October 19, 1906. A star feed- 
wheel device for feeding punched telegraphic tape. 
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835,751. AUTOMATIC TRANSMITTER FOR TELEGRAPHIC 
SYSTEMS. John Gell, London, England. Filed September 
29, 1905. An instrument for automatic telegraphy, utilizing a 
pair of main and auxiliary contacts. 


835,755. ELECTRICAL MEASURING INSTRUMENT. Frank 
Holden, Rugby, England, assignor to General Electrice Com- 
pany. Filed January 2, 1904. The actuating coil moves be- 
tween the opposed curved poles of the permanent magnets. 


835,755. ELECTRICAL MEA8URING INSTRUMENT. 


835,763. ELECTRIC CURRENT REGULATOR. Oscar H. Pieper 
and Alphonse F. Pieper, Rochester, N. Y. Filed February 7, 


1906. A regulating rheostat. 


835,772. TELEGRAPH REPEATER. Paul E. Bliss, Leesburg, 
Fla. Filed April 18, 1906. The parts are in duplicate. 


835,801. TELEPHONE WIRE SECURING MEANS. Harvey W. 
Ragsdale, Morgantown, Ind. Filed June 19, 1905. The wire 
is held on two arms and kinked by a lever placed between 
them. 


835,802. TELEPHONE EXCHANGE SYSTEM. Harry G. Webster, 
Chicago, Ill., assignor to Milo G. Kellogg, Chicago, Ill. Filed 
December 16, 1904. A method of arranging a simple battery 


system. 

835,807. WARP STOP-MOTION FOR LOOMS. John T. Bolton, 
Fall River, Mass., assignor of one-half to George Grime, Fall 
River, Mass. Filed February 8, 1905. An electrically operated 
safety device. 


835,816. ELECTRIC CANDLE LAMP. Constant K. Decherd, Meri- 
den, Ct., assignor to International Silver Company, Meriden, 
Ct. Filed April 16, 1906. A design of incandescent lamp 
socket. 

835,841. ELECTRIC HEATER. Frederick M. Vogel, Lynn, Mass., 
assignor to General Electric Company. Filed March 31, 1906. 
A heater composed of a receptacle having high thermal con- 
ductivity so proportioned that the temperature remains sub- 
stantially 100 degrees centigrade. 
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835,841. ELKCTRIC HEATER. 


835,848. ELECTRIC SIGN LETTER. Charles A. Chase, Chicago, 
Ill. Filed April 13, 1905. The lamp connections are carried 


through the hollow sign supports. 


835,860. MICROTELEPHONE. Arvid A. Lind, Malmö, Sweden, 
assignor to Elektromilitiira Aktiebolaget, Stockholm, Sweden. 
Filed February 28, 1905. The granular resistance is held be- 


tween two diaphragms. 


835,865. HEAD TELEPHONE SET. Joseph Picringer, Jersey City, 
N. J., assignor to Western Electric Company, Chicago, Il. 
Filed December 1, 1905. A head-set carrying receiver and trans- 


mitter. 
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835,868. CENTRAL ENERGY SYSTEM FOR TELEPHONE Kx: 
CHANGES. John G. Roberts, Evanston, Ill., assignor to West- 
ern Electric Company, Chicago, Ill. Filed April 2, 1903. Makes 
use of two doubly wound relays with means of controlling the 
currents through the two windings. 


835,870. ALTERNATING-CURRENT POLE-CHANGER CIRCUIT. 
Edwin H. Smythe, Chicago, Ill., assignor to Western Electric 
Company, Chicago, Ill. Filed February 1, 1906. A pole-changing 
device for party-line telephones. 


835,878. AUTOMATIC TELEPHONE EXCHANGE FOR DOUBLE. 
WIRE TELEPHONE SYSTEMS. Gotthilf A. Betulander, Stock- 
holm, Sweden. Filed April 5, 1904. Connections are made 
through the step-by-step movement of a slide. 


835,909. SECTION INSULATOR FOR TROLLEY ROADS. Charles 
M. Means, Punxsutawney, Pa., assignor to H. W. Johns-Manville 
Company. Filed April 9, 1906. The metal bed-pieces carry 
metal bells to which the strain insulator is attached. 


835,918. MILKING-MACHINE WITH ELECTROMAGNETIC CLOS- 
ING DEVICE. Axel Sabroe, Aastrup, Germany. Filed Feb- 
ruary 1, 1906. The circuit is completed through the fluid, and 
when broken by its stoppage the valve is automatically closed. 


835,938. ELECTRIC INCANDESCENT LAMP. Francis M. F. 
Cazin, Hoboken, N. J. Filed February 2, 1899. Renewed April 
15, 1902. The filament is made of a permanent metal covered 
with one or more layers of other metal having less affinity 
for oxygen. 


835,946. ELECTRIC GAS-LIGHTER. Giorgio Giorgi, Florence, 
Italy. Filed September 16, 1905. An electromagnetic gas valve. 


835,865. Heap TELEPNONE SET. 


835,951. SIGNALING ON RAILWAYS. Charles M. Jacobs and 
Robert J. Insell, Reading, England. Filed July 2, 1906. The 
operation of the signals is controlled by the passage of the 
cars. 


835,960. APPARATUS USED IN ELECTROPLATING. Albert J. 
Leaver, London, England. Filed June 11, 1906. A propeller 
for circulating electroplating liquids. 


835,982. DEVICE FOR REGULATING THE ELECTRIC SPARK 
OF GASOLENE ENGINES. Herbert O. Phillips, Warwick, 
R. I. Filed December 19, 1905. A cam-actuated igniter. 


836,019. MULTIVOLTAGE SPEED CONTROLLER. Alexander D. 
Du Bois, Chicago, Ill, assignor to Western Electric Company, 
Chicago, Ill. Filed January 13, 1906. The proper amount of 
field resistance for the different voltages is automatically in- 
serted by the starting controller. 


836,036. AUTOMATIC MOTOR STARTER. William F. Hendry, 
New York, N. Y, assignor to Western Electric Company, Chi- 
cago, Ill. Filed October 16, 1905. Unit switches operated suc 
cessively by different current strengths. 


836,062. CIRCUIT CLOSER FOR TROLLEY SIGNALS. Alex 
ander Bevan, Providence, R. I., assignor to the Record Elec- 
tric Railway Signal Company, Providence, R. I. Filed Febru 
ary 6, 1906. The circuit controlling the signal is closed by 
the passage of the cars. 


836,070. OSCILLATION RESPONSIVE DEVICE. Lee de Fora 
New York, N. Y. Original application filed January 18, So 
Serial No. 296,615. Divided and this application filed May s 
1906. Two electrodes are enclosed in an exhausted vesse: 
means provided for heating one of them. 


836,071. OSCILLATION RESPONSIVE DEVIC 06 
New York, N. Y. Original application filed January 18. set 
Serial No. 296.615. Divided and this application filed ak 
1906. A partially exhausted vessel in which are two aes 
the gas medium being rendered sensitive to electric 0s¢ 
tion by means of a source of electrical energy. 

y. Original 


836,072. AEROPHONE. Lee de Forest, New York. N. ided 
application filed December 11, 1905. Serial No. 291,222. Div for 
and this application filed December 22, 1905. A device 
continuously transmitting trains of electromagnetic waves: 


E. Lee de Forest. 
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PREDETERMINING ALTERNATOR CHARACTER- 
ISTICS. 

In spite of the assertion made by electrical engineers, par- 
ticularly designing engineers, that they are able to predict most 
accurately the performance of the machines built according 
to their designs, there is one machine which has given a great 
deal of trouble and has baffled many. The alternating-current 
generator, while in its construction one of the simplest elec- 
trical machines, has not yielded readily to analytical and graph- 
ical analyses. The machine can not be called erratic, because 
one such machine always behaves in the same way, and, having 
built one, it is always easy to say how another, built exactly 
like it, will behave. But if the design be changed either in 
size or in type the performance of the older machine does not 
give a ready means of predetermining how the new one will 
behave. 
a good degree of success, although the methods of procedure 
differ considerably. While it may not be possible now to say 
beforehand just exactly what will be the result, there is no 
difficulty in predicting it with sufficient accuracy for all prac- 
tical purposes. 


This problem has been attacked by many, some with 


Although, from the viewpoint of the designing engineer, 
matters are in a fairly satisfactory state, new methods of at- 
tacking the problem are of interest and of value, if they are 
simpler or give better results. On another page of this issue a 
solution is offered by Mr. L. A. Herdt, which, while not entirely 
new, since it was proposed by him several years ago, is never- 
theless worthy of careful study. In the author’s hands it has 
given results agreeing remarkably well with those obtained from 
direct tests. 


HIGH-EFFICIENCY ELECTRIC LAMPS. 
Two exceptionally interesting papers were read at the meet- 


. ing of the American Institute of Electrical Engineers which 


took place in New York city on Friday evening, November 
23. One of these deals particularly with the arc type of light 
and was presented by Dr. C. P. Steinmetz in his usual clear and 
convincing manner. The other, not less interesting to users 
as well as to the lighting companies and lamp manufacturers, 
was by Dr. Clayton H. Sharp, and gave much more informa- 
tion than has hitherto been available respecting one of the 
newer types of metallic-filament incandescent lamp—the tung- 
sten lamp, which seems at the present time to be the most efficient 
of all the newer lamps. A report of this meeting, with the 
discussion of the papers, will be found on another page of this 
issue. 

Dr. Steinmetz’s paper is valuable from the thorough way 
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in which the subject is treated; in fact, as indicated by the 
title, it is an erudite study of the transformation of electric 
power into light, and is particularly valuable at this time 
when so much jnterest and energy are being shown in the 
improvement of electric lamps. That there is ample room for 
such improvement is well known; indeed, were it not true that 
these lamps compare so favorably with other types of illumi- 
nants of practical value to man, we should be ashamed of an 
efficiency of transformation of less than one per cent from 
heat energy into luminous radiations. Any improvement is 
therefore much to be desired, provided that it does not involve 
disadvantages which more than counterbalance it; and our 


present knowledge shows that it is possible to improve the 


efficiency as compared with our present commercial types of 


lamp two or three times, or perhaps more. Such improve- 
ments, if put into practice, would certainly profoundly affect 
the electric lighting industry. Just how can not be surely pre- 
dicted. A sudden change to the new lamps would first decrease 
the station output. This would be immediately followed by 
a large increase in the use of electric lights which would prob- 
ably in a short time carry the station load much beyond what 
it had been before the change; and a more general use of elec- 
tric lamps would also affect the station load-factor, probably 
improving it, since, as a general rule, the larger the number 
of consumers the less variable the load. ‘These revolutionary 
improvements in electric lighting would still leave the lamps 
in an unenviable position as compared with other electrical 
machinery, but there seems to be no hope of securing for the 
lamps an efficiency which, for motors or transformers, would 
be considered respectable, by working along any of the lincs 
which are now being followed. 

This matter of luminous efficiency is an exceedingly com- 
plicated one, for what we desire is a physiological effect, while 
what we measure is a physical one. Thus, to secure the best 
performance it is necessary not only to produce a considerable 
proportion of the radiations within the visible range, but, of 
this proportion, a good deal must lie in that part of the spec- 
trum to which the eye is most sensitive—that is to say, the 
green and vellow. In other words, a lamp may be highly effi- 
cient, comparatively speaking, when subjected to physical tests, 
because of the proportion of its radiations lying within the 
visible spectrum; yet, since the greater part of this may be in 
the red or in the violet, the result may be less satisfactory 
physiologically than that produced by a lamp which, while 
giving off a lower percentage of its radiations as compared with 
the former lamp within the visible spectrum, still gives off a 
Stated in other words, 
a given amount of radiant energy is less effective in the form 


good proportion of green and yellow. 


of red rays than in the form of yellow. Moreover, as in every- 
thing else, high efficiency is not the only desirable feature. The 
color of the light is just as important, and the convenience of 
the lamp and its lack of undesirable features are points of suffi- 
cient weight to turn the balance one way or the other. As 
long as sunlight is taken as the standard the most desirable 
light is one containing rays from the red and blue ends of the 
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spectrum, as well as the yellow, even though their presence 


lower the efficiency of the lamp when measured physiologically. 

The latter part of Dr. Steinmetz’s paper dealt particularly 
with lamps of the arc type. It is shown that there are two 
ways of securing light—by radiation from incandescent elec- 
trodes when the arc itself is non-luminous, or by radiation from 
a luminous arc. There are two ways of rendering the arc 
luminous. One is that employed in the so-called flame arcs, in 
which the incandescent material is supplied by vapors set free 
from the positive electrode by heat, and the other that in which 
the luminous vapor is produced directly by the electric cur- 
rent, since it forms a true arc and provides the conducting 
path. This is the type of arc given by the magnetite lamp, 
and it is thought by Dr. Steinmetz to be the case in which 
there is the most direct production of light from electricity; 
in fact, the efficiency of this type of arc is, to a considerable 
extent, independent of the electrode temperature. At the present 
time the only suitable materials for this arc are the metals of the 
iron group, and, as used, they are in the form of oxides so 
as to avoid the deleterious effects of oxidation at high tempera- 
tures. The best results are obtained by using a mixture of iron 
and titanium oxides, the former supplying, to a large extent, 
the conducting vapor; while the latter increases the efficiency 
of the arc as a light-producer. 

While Dr. Sharp’s paper deals in a general way with all 


the newér types of high-efficiency lamps, the most interesting 


part is that relating to the tungsten lamp. This is one of the 
latest types brought forward, and, at the same time, from the 
results presented in the paper, it would seem to offer much 
promise of success. Tungsten is too refractory to be worked 
as other metals, and its conversion into filament form is brought 
about in another way, which does not differ so greatly from the 
method of producing carbon filaments. A paste of the powdered 
metal is expressed through dies into filament form, and is then 
dried and the binding material removed by heating or chemical 
treatment. There are several ways of securing the metal in 
the necessary finely divided state, but present information is 
not sufficient to enable a comparison to be drawn. Dr. Sharp 
does, however, compare the tungsten filament with the tantalum, 
considerably to the advantage of the former. Tantalum, un- 
fortunately, for some unknown reason, becomes striated. The 
effect is more pronounced in alternating currents of high fre- 
quency, rendering the lamp, as at present manufactured, un- 
suitable for such systems. This defect has not been found in 
the tungsten lamp. And the latter gives a higher efficiency as 
measured in watts per candle-power, and a longer life. 

The tungsten lamp shares the disadvantage of the other 
metallic-filament lamps that, due to the high conductivity, it 
is only made in large units and for low voltages—that is to 
say, for not less than twenty-five candle-power, nor more than 
110 volts. 


of view of the illuminating engineer, and the latter from that 


The former feature is a disadvantage from the point 


of the central station. It possesses, however, the ability of repair- 
ing itself after the filament is broken. This repair, it scems, 


is not as satisfactory as is that of the tantalum lamp, because, 
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due to the infusibility of the metal, the weld is not so perfect, 
but it is sufficient to enable the lamp to go on burning. 
Dr. Sharp raises the question whether, in obtaining figures 
showing the useful life of these lamps, this first break should 
he considered the stopping point, or whether the lamp should 
This is a 


point to be considered when a comparison is being made with 


be allowed to mend itself and the test continue. 


carbon lamps, but when determining the useful life for ordi- 
nary purposes it certainly should be taken into consideration. 
What one really wants to determine is the point at which it 
no longer pays to use the lamp, and since the first cost will be 
greater than that of the carbon lamps, it should be run a longer 
time; in fact, it would seem logical to allow the candle-power 
to fall to a point lower than that now accepted as the smash- 
ing point for carbon lamps, if it be found that the new lamps 
will last so long. The breaking of a filament and, its rewelding 
do not lower the candle-power and efficiency—rather the reverse. 
Another point to be considered in this connection is the change 
in the distribution of the light due to the blackening of the 
bulb of the new lamps; but since the loss is chiefly in a hori- 
zontal direction, the proportion of light which is thrown down 
and thus used without reflectors is not so much affected. From 
the central station point of view the most significant feature 
of the tungsten lamp is its efficiency, which is about three 
times that of the carbon lamp, even in its present state. It is 
not probable, however, that there will be any sudden change 
from the old to the new, and if no unexpected developments 
take place there will be a transition period from the old to 
the new which will enable all to accommodate themselves to 


the new conditions. 


ELECTRICITY IN MEDICINE. 

Probably every science suffers from those human leeches who 
seize upon every advance and discovery to aid them in bleeding 
the credulous public, and when a science is closely identified 
with industries which are working mightily to uplift the world, 
the opportunity for such charlatans seems to be greatly multi- 
plied. Electrical science and arts seem to have suffered more 
than their fair share from such persons, although electrical 
energy is so widely used in so many ways as a means to an end 
that the opportunities for such impositions have probably been 
unusually great. And when, in addition, the really surprising 
discoveries that are associated with electricity, in the public 
mind, at least, are recalled, it is seen that the chances offered 
for deceiving the ignorant have been exceptional. 

That many have availed themselves of this opportunity can 
not be denied, and it is therefore comforting to hear such sen- 
sible remarks upon the use of electricity for treating human ail- 
ments as were made by Dr. Jolm V. Shoemaker in a recent paper 
before the Pennsylvania State Medical College, at Bedford 
Springs, Pa. A brief abstract of this paper appeared in the ELEC- 
TRICAL Review for November 24, but the remarks referred to 
will bear repetition: “Electricity in most cases is to be regarded 
only as an adjunct to other treatment. While giving the special 


electric application we should also give appropriate remedies to 
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Mas- 
sage, exercise in the fresh air and proper diet and regulation 


act upon the glands of excretion and secretion. 


of habits of the individual—all these are accessory agents and 
should be conjoined with the electrical treatment if we wish to 
obtain the best results. Such, indeed, is the intelligent medical 
use of this agent in the hands of the qualified physician. With- 
out such therapeutic accessories electricity, like massage, is very 
restricted in its usefulness and tends toward charlatanism.” 

One hears so much speculation, by those with little knowl- 
edge, about electricity and its relation to life that it is pleasing 
to find it put in its proper place for medical purposes. Here, 
as in all other uses, it is a means to an end, an agent for bring- 
ing about certain results; and to be successful it must be used in 
its proper place and in harmony with other agencies. 


POSSIBLE PREDICTION OF EARTHQUAKES. 

When the disastrous earthquake occurred last summer at 
Valparaiso, a paragraph went the rounds of the daily news- 
papers which stated that a warning had been issued to the city 
the day before. No explanation of this paragraph has been 
given, and in the absence of volcanic action preliminary to the 
quake, a good deal of interest was aroused by the reported pre- 
diction. It was probably merely a mistake, very likely due 
to some statement given out by the local observatory. 

In the September issue of Terrestrial Magnetism and Al- 
mosphere Electricity there is an interesting paper by Dr. L. A. 
Bauer, on “Magnetograph Records of Earthquakes, with Spe- 
cial Reference to the San Francisco Earthquake.” This study 
was suggested by the behavior of certain magnetic observatories 
located throughout the world, but principally in this country. 
It was found, by comparing these records, that the magneto- 
graph was frequently disturbed by earthquakes, but in a some- 
what erratic way. Records were secured “at unexpected points, 
while there was nothing to show that a disturbance had taken 
place at other observatories where a record might be expected. 
This has suggested the idea to Dr. Bauer that there is a slight 
possibility of some magnetic disturbances brought about by the 
earthquake, and if this were found to be true it might also be 
found that the magnetic disturbances would occur before that 
due to the trembling of the earth, because the magnetic waves 
would travel more rapidly than the ground waves. In other 
words, a disturbance of the magnetograph might serve to pre- 
dict, by a short time, a coming earthquake wave. 

A comparative examination of the available records does not 
agree with this idea, although the magnetograph records seem 
to involve some disturbance not recorded by the seismograph, 
so that there is still a possibility that some magnetic effect is 
produced and that the record of the magnetograph is not simply 
due to the motion of its supports. The subject is worthy of 
further study. Even though the prospect of being able to pre- 
dict an earthquake far enough ahead to make the prediction of 
practical value is slight, still it has not been proved impossible ; 
and, moreover, the scientific side of the question is of very 


great interest. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.’ . 


BY JOHN B. C. KERSHAW. 


(Conoluded.) 


XII—TuHeE PRACTICAL APPLICATION OF 
THE Gas-Trest RESULTS. 


1. Calculation of the Total Heat 


Losses Due to the Volume and Specific . 


Heat of the Exit Gases—In order to be 
able to calculate the heat lost daily with 
the waste gases from any boiler plant it 
is necessary to obtain figures showing the 
mean temperature, and the mean CO, and 


CO contents? of these gases for the twelve 


or twenty-four hours. . These returns may 
be based either upon the average of a stated 
number of snap-tests, or upon the results 
obtained with one of the automatic record- 
ing instruments. S 

As already pointed out in Article xi, 
the automatic gas-testing apparatus only 
records percentages of CO,, and where any 
apparatus of this kind is installed it is 


still necessary to make occasional tests of - 


the gases with the modified Orsat appara- 
tus, in order to be certain that no car- 
bonic oxide is present in the waste gases. 
This precaution is all the more necessary 
since the tendency where automatic ap- 
paratus has been installed is to work the 


furnaces with too little rather than with `. 


too great an excess of air, in order to 
obtain carbonic acid gas averages above 
ten per cent. A simple calculation will 
show that it is better to have ten per cent 
CO, and no CO in the exit gases than 
fourteen per cent CO, and two per cent 


CO. This is a fact which is not suff- - 


ciently recognized by boiler engineers who 
have installed automatic apparatus, and 
trust to the records of this alone in con- 
trolling the working of their boiler plant. 
The modified form of Orsat apparatus de- 
scribed in Article x ought, therefore, to 
be installed in any works using over fifty 


tons of fuel per week. Tests of the waste — 


gases should be made with this apparatus 


daily, both as a check upon the automatic 


recording apparatus, and as a guide to 
the economic working of the whole plant. 

Air contains, in round numbers, twenty- 
one per cent by volume of oxygen and sey- 
enty-nine per cent of nitrogen. When this 
oxygen is employed for burning solid car- 
bon, it yields the same volume of carbon 
dioxide gas. If, therefore, the whole of 
the oxygen of the air could be used up 
in burning fuel on the grates of steam- 
boiler furnaces, and if this fuel contained 


nothing bevond carbon and ash, a maxi- . 


faces ac eect a ee ee ee l 
1All rights of reproduction and translation are re- 
served. Copyright. 1906. by John B. C. Kershaw. 
1CO, is the chemical symbol for carbon dioxide and 
CO that for carbon-monoxide. 
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“mum percentage of twenty-one per cent 


CO, by volume in the waste gases would 


- be attainable. 


Two facts render this maximum impos- 
sible of attainment. In the first place all 
solid and liquid fuels contain hydrogen, 
and the oxygen likewise contained in fuel 


‘is not sufficient to combine with this hy- 


drogen and to yield with it aqueous vapor. 
Therefore some portion of the oxygen of 


_. the air is required to burn the excess hy- 


drogen contained in the fuel. 

_ Further, under actual conditions of 
work, it is impossible to burn solid fuel 
properly with only the theoretical amount 
of oxygen. An excess varying from fifty 
per cent to 100 per cent above this the- 
oretical amount is required to obtain per- 


‘fect combustion of the fuel. 


The hydrogen present varies consider- 
ably in different classes of solid fuel: in 
bituminous fuels it ranges, as a rule, from 
three to six per cent. By calculating the 
weight of oxygen required to burn the 
hydrogen present in the fuel, and by de- 
ducting from this the oxygen contained in 
the fuel, one obtains the oxygen required 
from the air. Deducting the equiva- 
lent volume of this from 20.8, we 
have the percentage by volume of oxy- 
gen available for combustion of the 
carbon. This figure for most bituminous 
fuels is about 19.2 per cent, and this 
therefore represents the maximum per- 
centage of CO, which could be obtained 
by perfect combustion with the theoretical 
amount of air. Now, supposing we have 
an average test for the day of the waste 
gases of ten per cent CO,, and an average 
temperature of 465 degrees Fahrenheit at 
the base of the. chimney; how are these 
figures to be used to calculate the 2,304 
British thermal units given in Article 
iv as the thermal loss under these con- 
ditions of work? | 

The calculation is as follows: 

Ten per cent CO, equals an air con- 


sumption of ae or 1.92 times that the- 


oretically necessary. As twelve pounds of 
air are theoretically required for the com- 
bustion of one pound of fuel, this excess 
of air represents 12 X 1.92, or twenty- 
three pounds of air consumed per pound 
of fuel, yielding twenty-four pounds of 
waste gases. 

The specific heat of these gases may be 
taken as 0.240. The loss of heat with the 
waste gases, per pound of fuel burnt, is 
therefore 24 X 0.24 X 400! = 2,304 Brit- 
ish thermal units. 

1 It is assumed that the air temperature is 65 degrees 


Fahrenheit and that the net loss of heat in the exit 
gases is 165 — 65 = 400 degrees Fahrenheit. 
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The calculation for any other percent- 
age of CO, in the exit gases is similarly 
made, the maximum percentage of CO, 
(19.2) being used as a means for finding 
the excess of air represented by any given 
percentage of CO,. 

2. Calculation of the Heat Losses Due 
to Imperfect Combustion—The gases due 
to the imperfect combustion of fuel are 
carbon-monoxide, free hydrogen and cer- 
tain hydrocarbons of the methane and 
ethylene series. Since the heat produced 
by the combustion of fuel is dependent 
upon the complete oxidation of the carbon 
and hydrogen to carbon dioxide gas and 
aqueous vapor, respectively, it is evident 
that incomplete oxidation must be accom- 
panied by loss of heat, and that the amount 
of this loss will depend upon the volume 
of the unburned hydrogen, hydrocarbons 
and carbonic oxide gases. The following 
methods can be applied for calculating 
these losses from the results of the ap- 
proximate analysis of the waste gases by 
the improved Orsat apparatus described 
in Article x; the percentage of carbon in 
the fuel and percentage by volume of hy- 
drogen, carbonic oxide and carbon dioxide 
in the waste gases being the test figures re- 
quired for the calculation. 

(a)—Losses Due to Carbonic Oride— 
Fuel contained eighty per cent carbon, 
waste gases contained two per cent car- 
bonic oxide with eight per cent of carbon 
dioxide. Since carbonic oxide yields on 
combustion its own volume of carbon di- 
oxide, the total volume of carbon dioxide, 
if the oxidation of the carbon had been 
complete, would have been 2 + 8, or 
10 per cent. Therefore, two-tenths or one- 
fifth of the carbon had escaped complete 
oxidation. This is equivalent to 0.80 X % 
or 0.16 pound of carbon. 

Now, it has been proved by experiment 
that when one pound of carbon is burned 
to carbonic oxide it produces 4,415 British 
thermal units of heat, while when it 18 
burned to carbon dioxide it produces 
14,646 British thermal units (the differ- 
ence between the heat produced by the 
union with the first atom of oxygen and 
that with the second atom of oxygen is 
believed to represent the work done 1m 
converting the solid carbon into the gas 
eous form.) The heat loss arising from 
incomplete combustion of the carbon 18 
therefore 14,646—4,415, or 10,231 British 
thermal units, and the heat loss in British 
thermal units for the particular case under 
discussion is 10,231 X 0.16 = 1,637 Brit- 
ish thermal units for every pound of fuel 


burnt. Supposing that the fuel in this 
ritish 


case had a thermal value of 14,320 B 
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thermal units, the heat lost by imperfect 
combustion of the carbon and production 
of two per cent of carbonic oxide in the 
waste gases would amount to 11.40 per 
cent of the total heat value of the fuel. 
These figures prove the great importance 
of testing for carbonic oxide, and the in- 
adequacy of any system of control which 
ignores its possible presence in the exit 
gases. 

The general formula for calculating 
the losses due to carbonic oxide is: 

= per cent CO 

~ per cent CO, + per cent CO 
percentage of carbon in fuel 

100 D 

in which X represents the British thermal 
units lost per pound of fuel burnt. 

(b)—Losses Due to Hydrogen—The 
older theory of combustion assumed that 
oxygen had a preferential attraction for 
hydrogen in presence of carbon, and that 
all the hydrogen would be burned to aque- 
ous vapor before any of the carbon was 
oxidized to carbonic oxide or carbon di- 
oxide. : 
The recent researches of Bone and 
others upon the chemistry of the combus- 
tion process have shown that this theory 
is incorrect, and that hydrogen can still 
exist in the free state in the combustible 
gases after the oxidation of the carbon 
has commenced. On the other hand, So- 
deau has proved that by the use of im- 


x 


XxX 10,231 


proved methods, notable amounts of free 


hydrogen can be found in the exit gases 
from boiler plants worked with an in- 
sufficient air supply, and in the article 
referred to below? he gives the follow- 
ing analyses of the exit gases from a 1,000- 
horse-power water-tube boiler of the Ex- 
press type, fired with Welsh coal. 


CO,......... 9.0 110 99 92 
CO.. aaen. 215 28 165 13 
M aaa 0.65 0.55 0.47 0.4 


These tests prove conclusively that free 
hydrogen -may exist in the exit gases from 
boiler furnaces in the presence of consider- 
able percentages of carbon dioxide, and 
that the older view that the hydrogen must 
be first completely burnt to aqueous vapor 
before the combustion of the carbon oc- 
curred, is incorrect. It is therefore always 
advisable to test for the presence of hy- 
drogen in the exit gases from boilers 
worked under close supervision as regards 
air excess, since with the escape of one 
per cent of unconsumed hydrogen, con- 
siderable heat losses may arise. 

The method of calculation is less simple 
than in the case of carbonic oxide, since in 
the absence of any test for the aqueous va- 
por, one is unable to state the loss as a pro- 


1 Chemical News, February 5, 1904. 
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portion of the total hydrogen present in 
the fuel. It is therefore necessary first to 
calculate from the volume percentages of 
the gas analysis the weight of the various 
gases by aid of the specific gravity figures 
given in Article iv. Taking the first 
example given above by Sodeau, we have 
the following figures: 


g 

ESSOR Factor pagant 
Carbon dioxide.... 9.0 X 1529 = 13.76 
Carbon monoxide.. 2.15 x .967 = 2.07 
Hydrogen......... 0.65 x .069 = 0.045 
Oxygen........... 8,00 x 1.105 = 8.84 
Nitrogen.......... 80.20 x .971 = 77.87 

100.00 102.585 


The figure 0.045 in 102.585 of waste 
gases is equivalent to 0.0439 per cent hy- 
drogen by weight. ) 

By application of the method described 
in Section i of this article we find that a 
percentage by volume in these gases of 
nine per cent CO, and 2.15 per cent CO 
corresponds to an air supply of 20.52 
pounds of air, and to a production of 
21.52 pounds of waste gases per pound of 
fuel burnt. The weight of hydrogen which 
is escaping combustion per pound of fuel 
burned in the above case is therefore 
0.0439 X 21.5 


ee mae iaia ea: 


100 
one pound of hydrogen gas, when burned 
completely to H,O, produces 62,100 Brit- 
ish thermal units of heat, and the loss of 
heat in the particular case named above 
is therefore 0.009458 X 62,100 or 586 
British thermal units, equivalent to four 
per cent of the total heat value of the 
fuel. Although the percentage of free hy- 
drogen in the waste gases by volume may 
be small, it is thus seen to be of consider- 
able importance in its effect upon the heat 
losses, and its presence ought always to be 
made the subject of special tests. 

(c)—Heat Losses Due to Unburned 
Hydrocarbon Gases—Since the hydrocar- 
bon gases, methane, ethylene, etc., will 
have been burned to carbon dioxide and 
aqueous vapor, respectively, in the com- 
bustion pipette described in Article x, 
and have been returned in the test as car- 
bon monoxide and free hydrogen, it is 
unnecessary to make any separate calcula- 
tions for the heat losses due to the pres- 
ence of these gases. The error in the final 
result is negligible, for both elements exist 
in combination in the gaseous state in the 
hydrocarbon gases, and the thermal energy 
required to render them free is probably 
small. The thermal values given for the 
combustion of free hydrogen and of the 
gaseous atom of carbon in carbon monox- 
ide are therefore applicable, and the cal- 
culations given under a and b include the 


or 0.009438 pound. Now, 


-to Air Leakage. 
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losses due to the possible percentage of 


these hydrocarbon gases. . 

3. Circulation of the Heat Losses Due 
(a)—At the Dampers— 
Tests of the CO, present in snap sam- 
ples of the exit gases drawn simultane- 
ously from the sampling hole just within 
the damper (on the furnace side of it) 
and from the nearest sampling hole on 
the chimney side of it, at a distance of 
at least two yards, are made. If the tests 
differ by less than half of one per cent 
the air leakage may be regarded as 
slight. 

In some cases, however, it will be found 
that a difference of two or more per cent 
exists between the tests of the two sam- 
ples. The excess of air and heat loss 
represented by this difference is then cal- 
culated by the method given under 
Section i of this article. It is advisable 
when making use of this method to 
check the air leakage at the dampers, 
to make the test when the boiler fires are 
burned red, and to see that no interfer- 
ence with the fires occurs during the 
sampling operation. Both sampling tubes 
should be inserted an equal distance into 
the flues, and it is, of course, necessary 
to take the second sample of gas from 
the flue at a point where the exit gases 
from other boilers have not had a chance 
to mix with it and to change its compo- 
sition. 

Air leakage at dampers and through 
the flues of incompletely dampered-off 
boilers is a prolific cause of bad draught 
in most boiler plants, and attention to 
this defect: is urgently needed. Since 
the cold air drawn into the flues in this 
way does not pass through the furnace 
of the boiler it may be argued that the 
heat loss is negligible. In most modern 
boiler plants, however, economizers or 
feed-water heaters are employed for ex- 
tracting some portion of the heat from 
the waste gases; and the dilution with 
cold air drawn in through the dampers 
of the boilers diminishes greatly the effi- 
ciency of this accessory plant. The use 
of gas testing for discovering and check- 
ing this leakage is therefore of considera- 


-ble importance. 


(b)—Through the Brickwork of the 
Boiler Setting, Economizer and Flue 
Walls—The method of making the test 
is described under a. Simultaneous snap 
samples are drawn from different sec- 
tions of the flue, and are tested for the 
percentage of CO,. The gradual reduc- 
tion in the percentage of CO, as the 
sampling approaches the chimney is the 
measure of the air leakage. The calcula- 
tion of the air excess and of the heat loss 
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is carried out as already described in de- 
tail under Section 1 of this article. In 
nearly every case where special attention 
has been devoted to this subject, con- 
siderable air leakage through the brick- 
work of boilers and flues has been found ; 
and the casting in of the rough setting of 
these in glazed bricks or in sheet iron 
has been found to result in considerable 
economy. It must be pointed out here 
that leakage through the brickwork set- 
ting of a boiler or through the economizer 
walls is a direct source of heat loss, since 
the cold air which leaks into the flues 
in this way is raised to the boiler or 
economizer temperature by heat abstrac- 
tion from the boiler plates and economizer 
tubes. The ordinary direction of heat 
transfer is therefore reversed, with direct 
loss to the efficiency of the boiler or 
economizer plant. 

4. Calculation of the Initial Furnace 
Temperature—The test results of the exit 
gases can be made use of to calculate 
the temperature attained in the combus- 
tion area of the boiler furnace. The 
method is based upon the calorific value 
of the fuel and the weight of the prod- 
ucts of combustion per pound of fuel 
burnt. The former figure is obtained by 
one of the methods of direct test de- 
scribed in Article iii: the latter is cal- 
culated from the results of the approxi- 
mate analysis of the waste gases, as de- 
scribed in: Section i of this article. 

Taking the case there given in which 
the gases contained ten per cent CO, 
and no carbonic oxide or unburned hydro- 
gen, this was found to correspbnd to an air 
excess of 1.92 times the volume demanded 
by theory, or to twenty-four pounds of 
_waste gases per pound of fuel. The 
specific heat of these gases was, however, 
0.24; therefore 5.76 British thermal units 
would be required to raise the tempera- 
ture of these twenty-four pounds of waste 
gases through one degree Fahrenheit. 
Taking the heat value of the fuel in this 
case at 14,200 British thermal units, it 
is evident that the furnace temperature 

14.200 


seg oO 2,465 degrees 
-é 


must have been - 


Fahrenheit. 

Should the combustion of the 
incomplete, and carbonic oxide, 
carbon gases or free hydrogen be present 
in the exit gases, it is necessary to de- 
duct from the thermal value of the fuel 
the thermal units corresponding to the 
amount of these gases per pound of fuel 


fuel be 
hydro- 


burnt. These are calculated by the 
method given under Section 2? of this 
article. The balance of heat units pro- 


duced by the combustion of one pound 


low 
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of the fuel is then divided by the factor 
5.76, as in the previous example. 

Since the rate of heat transfer from 
the hot gases on the one side of the boiler 
plate to the water on the other side of 
the plate is dependent upon the difference 
in temperature between the two, and in- 
directly as the temperature, it 
is evident that a high initial furnace tem- 
perature is requisite for the most eco- 
nomical working of boilers. The method 
of calculation described above is the sim- 
plest and quickest method of ascertain- 
ing and controlling this factor in good 
boiler working. 

5. Caleulation of the Heat Losses Due 
to Aqueous Vapor—As_ pointed out in 
Article x, the amount of aqueous vapor 
in the waste gases from steam boiler 
plants is rarely determined, and the heat 
losses due to this constituent of the final 
exit gases are therefore largely un- 
known. The BOA caleulations, how- 
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aqueous vapor. This aqueous vapor had, 
however, all to be raised from the tem- 
perature of the external air to the tem- 
perature of the exit gases. In addition 
to the loss of heat due to the high spe- 
cific heat of aqueous vapor, there was 
that due to the fact that all of the water 
passing off as aqueous vapor from the 
furnace of the boiler had first to be 
raised to 212 degrees Fahrenheit and then 
vaporized. Now 966 British thermal 
units of heat disappear in the vaporiza- 
tion of one pound of water, and this value 
is known as the latent heat of steam. 
The calculation for the heat lost with 
the moisture present in these gases is 


‘therefore made as follows, the tempera- 


ture of the exit gases being taken as 665 
degrees Fahrenheit, and the external air 
temperature at sixty-five degrees Fahren- 
heit: 

1. Heat required to raise the moisture 
from sixty-five degrees Fahrenheit to 


Volume Percentage of CO in Waste Gases 


Fic. 


49.—PERCENTAGE OF Furr Lost FoR VARIOUS TEMPERATURES AND CO, TESTS OF 


Exic Gases. 


ever, prove their importance and the 
necessity for keeping the moisture in the 
coal as low as possible, as well as the 
advantage of using fuels containing a 
percentage of hydrogen. 
perior steam-raising efficiency of South 
Wales steam coal is no doubt due to its 
low percentage of hydrogen. 

Taking the coal the analysis of which 
was given in Article i, we find that there 
was 3.05 per cent moisture and 4.65 per 
cent hydrogen present in the fuel as de- 
livered. 

Since hydrogen yields nine times its 
own weight of aqueous vapor on combus- 
tion, every 100 pounds of this coal would 
produce 3.05 + (4.65 X 9) or 44.90 
pounds of aqueous vapor in the furnace 
gases, and one pound of the coal would 
correspondingly produce 0.449 pounds of 


The su- 


212 degrees Fahrenheit: .449 X (212 
— 65) = 66 British thermal units. 

2. Heat required to convert this mois- 
ture into steam at 212 degrees Fahren- 
heit: .449 X 966 = 433 British 
mal units. 

3. Heat required to raise this steam 
from 212 degrees Fahrenheit to 665 de- 
grees Fahrenheit :? .449 X (665 — 212) 
x .540 = 109 British thermal units. 

The total heat loss due to the presence 
of this aqueous vapor in the exit gases 
is therefore: 66 + 433 + 109 = 608 
British thermal units. 

With the fuel under 


ther- 


consideration, 


; 608 
this loss was equivalent to 19 goo" to 


4.8 per cent of the total heat value of 
1 The specific heat of steam increases with the 


temperature ana at 665 degrees Fahrenheit is about 600 
degrees. 
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the fuel. The chief loss is due to the 
latent heat of the steam, and this heat 
can not be recovered from the waste 
gases, unless they be cooled below 212 
degrees Fahrenheit before passing up the 
chimney. Since the efficiency of chimney 
draught is dependent upon a tempera- 
ture difference of at least 400 degrees 
Fahrenheit between the vapor within the 
shaft and the air outside it, it will be seen 
that until fan draught is more general, 
the loss of this heat is largely unavoida- 
ble. It can, however, be: minimized by 
the use of dry fuel and the prevention 
of all unnecessary steam escapes into the 
furnaces of the boilers. The fuel tests 
given at the end of Article iv show that 
great differences exist between the mois- 
ture tests for various classes of coal, and 


that in washed slacks of bituminous 
character the moisture may rise to a 


very high figure. 

It is therefore questionable whether 
the freedom from ash obtained by wash- 
ing is not purchased at too high a cost; 
and it would be well to stipulate in buy- 
ing such washed slacks or “peas” that 
the moisture shall not exceed five per cent 
in the fuel as delivered. 

6. Calculation of the Heat Balance— 
The method of ascertaining the evapora- 
tive efficiency of the boilers by means of 
a “heat balance” was described in Article 
iv. It is unnecessary to repeat here the 
details of this method of calculating the 
efliciency of the steam-raising plant. The 
second entry in the heat balance given 
in Article iv mav, however, be expanded 
to include all the heat losses discussed in 
Sections 2, 4 and 5 of this article. 


The heat balance is then set out as 


follows: 
British 
Heat value of fuel in calorimeter. Thermal 
Units. 


1.—Losses by radiation, etc. ............ — 
2.—Losses by waste gases: 
(a) due to excess aif. ........0-0-- — 
(b) due to unburned carbonic oxide — 
(c) due to unburned hydrogen and 
hydrocarbons .............46- — 
(d) due to moisture............... — 
3.—Losses by unburned carbon in cinders 
AE C PE E EE E EET A nes — 


5.—Balance, heat converted into steam.. — 
The ditference between the total of the 
items 1-4 and the heat value of the fuel 
as ascertained by the calorimeter then 
gives the total units of heat converted 
into steam, and from this the evaporative 
efliciency of the boiler or boilers is ob- 
tained by expressing the result as a per- 
centage of the total heat available. It 
is important that the heat value of the 
undried fuel be used in these calculations, 
and not the heat value of the dry fuel 
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as usually returned by the chemist. The 
former can be calculated when the latter 
is known. 

Fig. 49 shows in graphic form the per- 
centage of fuel wasted by heat losses in 
the exit gases at various temperatures 
and percentages of CO,. It is based 
upon a table given in the appendix of 
the book named below.' 


Tantalite in Australia. 


A very important feature of the Wod- 
gina tin field, in Western Australia, ac- 
cording to the last annual report of the 
Department of Mines, is the tantalite lode. 
The lode’ traverses the whole length of 


two of the leases applied for, namely, Nos. . 


86 and 87. Upon the most southerly of 
the two not much work has been done, 
operations having been confined to dry- 
blowing the surface along the outcrop and 
in the vicinity of the pegmatite vein. The 
principal activity is centered upon the 
ground embraced within the limits of No. 
86. The pegmatite vein (the lode) has 
been opened up for a length of forty-five 
feet, but only to a depth of three or four 
fect, and exposes coarse fragments and 
crystals of tantalite; one fragment weighed 
a little over four hundredweight (448 
pounds). To the west of the open cut 
its width is forty-one feet, while 264 feet 
farther its width is thirty-four feet. A 
shaft is being sunk in the open cut. The 
lode is in “greenstone country” and not 
in sedimentary rocks, as is the case with 
the tin lodes yet opened up. 

It is estimated that about eighteen tons 
of the mineral have been taken from the 
surface of the lease (in 1905). This de- 
trital tantalite results from the disintegra- 
tion of the rich shoot in the vein adjoin- 
ing. 
© About 300 feet to the west of the main 
tantalite lode is a smaller pegmatite vein, 
containing tantalite. Dry-blowers have 
been at work near the southern end and 
have obtained (in 1905) about one hun- 
dredweight (112 pounds) of the fine 
grained mineral. 

What may be called the tantalite group 
of lodes has been followed with more or 
less interruption for about a mile to the 
north of the tantalite lease No. 86; it even- 
tually merges into the granite underlying 
the plains. A fair quantity of detrital 
tantalite has been obtained from this lo- 
eality and there is every reason to believe 
that the area over which the mineral oc- 
curs will be extended. 

As much as $4.37 per pound for eighty 
per cent ore was paid early in 1905 in 


—— ——— ma: -u 


i“ 8moke Prevention and Fuel Economy `“ by Booth 
and Kershaw, Constable, 1904. 
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London. Prices rapidly fell, however, ow- 
ing to the large production and limited de- 
mand, to about one-sixth that price. 

Tantalum was first detected in Western 
Australia in Greenbushes stibiotantalite 
(tantalate of antimony) in 1896. Subse- 
quently, in 1900, tantalite (tantalate of 
iron) was detected in alluvial material 
from Greenbushes; manganotantalite 
(tantalate of manganese) in 1904 in ma- 
terial from Wodgina (Pilbara gold-field) ; 
manganocolumbite (niobate and tantalate 
of manganese) and calciotantalite (tanta- 
late of lime and iron) in 1905 from Wod- 
vina and Green's Well (Pilbara gold- 
field). 

At Greenbushes tantalite has been found 
in silu as a constituent of a highly mica- 
ceous greisen, but is most frequent in 
water-worn pieces from the size of fine 
shot up to thirteen pounds in weight, as- 
sociated with stream tin ore. An analysis 
of a detrital specimen yielded 80.61 per 
cent of Ta,O, and 2.5 per cent of Nb,O,. 

Associated with the tantalite, but in 
much smaller and less frequent pieces, is 
the unique mineral stibiotantalite. It is 
found forming thin veins in tantalite, of 
which it is almost certainly an alteration 
product due to the passage of antimonial 
solutions through cracks in the parent 
mineral, and also occurs in water-worn 
fragments from the size of a pin’s head 
up to about two inches in diameter. Most 
of these consist of pure yellow stibiotan- 
talite, but some consist of an ill-defined 
black core of tantalite surrounded by yel- 
low stibiotantalite. It is always more or 


less well crystallized and exhibits one very 
distinct cleavage. Assays of various sam- 
ples showed from 50.57 to 51.05 per cent 
Ta,O,;, and 4.49 to 12.58 per cent Nb,O,. 

At Wodgina and Green’s Well man- 
ganotantalite and manganocolumbite oc- 
cur in detrital fragments from small 
grains up to thirty-seven pounds in weight 
associated with more or less tin ore, as 
well as in stfu in veins of albite-granite. 
Specimens are frequently well crystal- 
lized.—Mtning World. 


bi ice 
The “Electrician” Electrical 
Trades Directory and 
Handbook. 

The Electrician, Salisbury Court, Fleet 
street, London, B. C., announces the 
preparation of the twenty-fifth edition of 
the “Big Blue Book,” which will be ready 
January, 1907. This will contain the 
usual list of British, colonial and foreign 
engineers and manufacturers, technical 


and commercial tables and other useful 
data, together with an illustrated bio- 
graphical section. This is one of the most 
useful electrical directories published and 
will be corrected up to January, 1907. 
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RECENT STORAGE BATTERY 
IMPROVEMENTS. 


i 
BY SHERARD COWPER-OOLES. 


(Concluded. ) 
SOLID CELLS. 


In the year 1890, Hatch, of Boston, 
Mass., used grooved earthenware separa- 
tors and filled his negative and positive 
active material into either side of the 
separators themselves. The current was 
drawn off by conductors of plain sheet 
lead, which were placed between the sep- 
arators. The whole was placed together, so 
that absolutely no space at all was allowed 
for the electrolyte. It was the failure to 
recognize the necessity for the diffusion 
of the electrolyte, or at any rate, means 
for supplying the active matter with suffi- 
cient electrolyte close at hand to do its 
work, which was fatal to the Hatch cell. 
So long as only a very small current was 
required from the cell, it was fairly effi- 
cient, but if any real work were attempted, 
if it were put on at, say, a two-hour rate, 
the voltage immediately dropped to an un- 
workable figure. It is, however, a remark- 
able fact that if Hatch, instead of filling 
up the whole of the space with active mat- 
ter, had merely coated the porcelain slabs 
with a film of active matter, he would, 
as will be shown later on, have fulfilled 
all the conditions which are called for to- 
day in the solid network type of cell. 

It was, perhaps, an instinctive feeling 
that they were on the right track that 
caused so many, in spite of discouraging 
results, to follow in Hatch’s footsteps. 
Usher, Washburn in 1892, Roe and Sutro 
in 1893, and Menges in 1895, made some 
trifling improvements, but did not remove 
the chief defect of the cell. In England, 
recently, these cells were being made under 
the Hatch patents by Messrs. Sutherland 
and Marcuson (who have transferred their 
rights to Messrs. Peto and Radford), and 
under the Hathaway patents by the Taipo 
Accumulator Company. Several years 
ago the Hatch cells were being made in 
America by the International Storage Bat- 
tery Company in Boston, Mass., and have 
been revived again by the Hatch Accu- 
mulator Company, of Boston. The posi- 
tives are now enclosed in a porous stiff 
pottery envelope, which is claimed to pre- 
vent the disintegration of the active mat- 
ter. The entire surface of the new Hatch 
metallic electrodes is covered by active 
matter, which no doubt prevents the cor- 
rosion of the metallic cores. 

Messrs. Peto and Radford are now 
manufacturing the Umpire type of plate 

1 Paper read at the Roval United Service Institution, 


London England, before the Society of Engineers, 
November ô. 


Tight place. 
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in London, partly under the Hatch pat- 
ents and partly under patents taken out 
by Messrs. Sutherland, Marcuson and Nib- 
lett. Owing to internal resistance of the 
porous plates, which are used as separa- 
tors, the battery is chiefly suitable for the 
discharge of comparatively small currents. 
The makers claim that the best working 
figure is at the ten-hour rate, but that it 
is possible to discharge at seven, five and 
three-hour rates with proportionate drop 
in the voltage, and that this drop is only 
due to internal resistance, and not due to 
the electrolytic condition of the cells. 
NETWORK CELLS. 

From the preceding remarks it will be 
gathered that there is a decided move- 
ment in the direction of making storage 
cells solid, and doing away with the re- 
serve acid-space between the plates. This, 
of course, will always result in failure so 
long as the additional space is not pro- 
vided for the electrolyte, and that at the 
To bring the greatest per- 
centage of active matter in contact with 
its share of electrolyte, it is necessary that 
the surface should be very large, as in a 
Planté positive plate, the Tudor being a 
good example. 

The same success, however, has not at- 
tended the Planté negative. Unfortunate- 
ly, the Planté negative must, of necessity, 
be made by reversing a Planté positive. 
When positive active matter (the highest 
oxide) is reversed into spongy lead, much 
oxygen has to be removed, and a very 
highly molecular, porous, and therefore 
mechanically weak, active matter results, 
with consequent drop in capacity. This, 
of course, does not apply to the positive, 
because it derives a fresh supply of active 
matter from its metallic support. It has 
been attempted to work toward the same 
end in pasted plates by making them thin- 
ner, which necessitates increasing their 
number. This, of course, shortens the life 
of the electrode, as the thin plates, with 
open space each side, are mechanically 
very weak. 

The very next year after Hatch pro- 
duced his cell, Morrison, of Chicago, in 
1891 attempted to meet these conditions 
by modifying the pasted plate type. The 
Universal Electric Storage Battery Com- 
pany, of Chicago, is still making his cell, 
which has a remarkable construction, and 
appears to be giving very excellent results, 
the general design of the electrodes being 
in the direction of a solid network. Each 
electrode is built up of a number of thin 
pasted plates, placed horizontally, after 
the manner of the lamelles of the Planté 
plate. The cost of preparing and putting 
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together the many little shelves of each 
electrode must be considerable, each small 
grid having to be first cast and pasted. All 
the thin pasted grids are then assembled, 
between each being placed a kind of sand- 
wich composed of two pieces of prepared 
paper, and one piece of prepared grooved 
wood; a strip of lead is then burnt on to 
the ends of the shelves, and a big lug on 
the top. Each plate may be said to con- 
sist of a number of trays of active mate- 
rial exposed on both upper and lower sides 
to the action of the electrolyte, which can 
circulate through the openings of the 
grooved wood. There is electrolyte be- 
tween each shelf, the electrodes being put 
very close together. The surface of active 
matter exposed in the electrolyte is thus 
very large in proportion to the sides of 
the electrode. A Morrison cell, rated at 
450 ampere-hours, was tested in Chicago. 
The ampere-hour efficiency was found to 
be at a twenty-hour charge and discharge 
90.8 per cent, at a five-and-one-half-hour 
charge and a two-and-three-quarter-hour 
discharge seventy-four per cent, and the 
watt-hour efficiencies at the same rates 
were 83.66 per cent and seventy-four per 
cent, respectively. The cell was said to 
have been severely abused for some time, 
after which it was found to be practically 
unchanged. 

The same idea of an electrode built up 
of a number of small electrodes placed 
horizontally has been carried out in a 
modified manner by E. A. Sperry, and his 
cells are being made by the National Bat- 
tery Company, of New York. The small 
grids filled with active materials are at- 
tached to the main frame of the electrode 
at the upper side only, space being thus 
provided for expansion to take place on 
the other three sides. The positives, how- 
ever, are not pasted, as in the Morrison 
cell, but each positive electrode is made 
up of similar but Planté-formed units. 

The Bijur battery made by the General 
Storage Battery Company, New York, is 
very similar to the Sperry design. The 
electrodes of the Morrison, the Sperry and 
the Bijur type, built up of small units so 
as to form a network, are suggestive of . 
possible improvements in the Planté plate. 
As now made, however, they are mechanic- 
ally very weak, and the separate units have 
still the old fault of liability to warp out 
of shape and destroy themselves. 

A good example of improvement in the 
direction of the Sperry is a light-traction 
positive plate, made by the Fulmen Accu- 
mulator Company, of Paris. It consists 
in the first place of a bar of antimony-lead 
in the centre serving to support lamelles 
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of soft lead, which stand out on each side 
in sets like wings. This arrangement of 
the lamelles causes each to be under the 
same conditions and insures the uniform- 
ity of the formation. They are burned to 
the supporting bar at one end only, so that 
they are free to expand individually in 
all directions without causing warping or 
distortion, which is a frequent cause of 
trouble in the ordinary Planté plate. 

Phe Climax (made by Pritchetts and 
Gold) is also a good type of Planté plate. 
The lamelles of this plate are not cast, 
but are rolled up by rows of little wheels 
acting simultaneously on either side of the 
plate, resulting in a very much larger sur- 
face than it is possible to obtain by cast- 
ing; rolled metal is also more homogen- 
eous than cast. 

SOLID NETWORK CELLS. 

Perhaps the first serious attempt to pro- 
duce a solid network cell with some pro- 
vision for the electrolyte was by Niblett. 
His cell, in its original form, was, to all 
intents and purposes, of the Planté type. 
Each electrode consisted of a highly cellu- 
lar mass of material, which filled the cell 
completely, and was claimed to be so con- 
structed that it was capable of absorbing 
sufficient electrolyte within itself, and ob- 
viating the necessity for providing extra 
acid space as in the ordinary plate cell. 
The electrodes were merely separated by 
a thin, porous, inert partition. The cellular 
construction was arrived at in a very simple 
manner. Each electrode consisted of a 
number of small irregularly shaped pieces 
of lead, which were filled into the cell and 
then formed Planté style. These irregular 
pieces were made in an ingenious manner 
by dropping red-hot lead into water. The 
cell was not introduced without much op- 
position, although it by no means stands 
alone as an example of the solid network 
type in England and other countries. 

Engineers generally, and especially most 
of those connected with storage-battery 
work, still look very unfavorably upon at- 
tempts to put the electrolyte within the 
electrode. The specifications of engineers 
usually stipulate the following conditions: 
Electrodes to be suspended, positives 
Planté, negatives of the Sellon type, acid 
space so much, space below plates so much, 
separation glass tubes, discharge down 
to so many volts (no matter at what rate 
of discharge), and so on. The introduc- 
tion of the Niblett and similar cells has 
entirely revolutionized the mechanical con- 
struction of accumulators, enabling them 
to be constructed without plates, glass- 
tube separators, acid space, etc. 

An illustration of the difficulty engi- 
neers find in regarding storage-battery 
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matters in other than conventional and 


stereotyped form was given recently. An 
electrode of the network type was sent to 
a prominent manufacturer for him to test 
its capacity, efficiency, etc. The cubical 
contents of the network electrode included, 
of course, the acid-space within itself, but 


the manufacturer’s engineer, who made the 


test, actually compared the electrode with 
an ordinary pasted plate (which, of course, 
does not include acid-space) for capacity, 
etc., in ratio to their cubical contents, 
without taking this important fact into 
consideration. : 
original construction of the Niblett bat- 
tery was that there was no guarantee that 
electrodes do not consist for the most part 
of isolated pockets having no connection 
with each other, and so trap the gas and 
give no chance for adequate circulation 
of the electrolyte. | 

Niblett claimed that the cellular con- 
struction of the electrodes gave them the 
peculiar property of automatically regulat- 
ing their own internal resistance, for if.the 
cell be charged at too high a rate, or when 
it would be on the point of becoming fully 
charged, the gas would tend to drive the 
electrolyte from the pores of the elements, 
and itself to remain imprisoned therein, 
thereby largely increasing the internal re- 
sistance. At the same time he claimed 
that as the discharge proceeded the oc- 
cluded gas reentered into chemical com- 
bination, and allowed the liquid to refill 
the pores and expose more active surface. 
Nothing is said about the occluded gas 
lowering the potential, and another serious 
defect in this earlier Niblett cell was the 
high internal resistance caused principally 
by the use of a porous pot, which renders 
it useless for central station work. The 
manufacturers claim, however, to have 
overcome this difficulty in their latest type 
by using a porous pot of very low resist- 
ance. In this later type the negative is 
a true network consisting of granules of 
active matter, or of a mixture of active 
matter and diatomaceous earth, thus avoid- 
ing the isolated pockets. In the positive, 
the principal improvement is the use of 
a conducting rod having a very large sur- 
face for contact with the active material, 
which further lowers the resistance. 

SOLID NON-CONDUCTING NETWORK CELL. 

The foregoing shows roughly the position 
of affairs when the first non-conducting 
network cell, with film only of active mat- 
ter, was produced. This may be broadly de- 
scribed as containing electrodes composed 
of a hard, porous, non-conducting sub- 
stance in the form of a network of three di- 
mensions ‘covered or painted with a very 
thin film of active material, This in effect 


The chief defect in the 
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produces a complete network of active ma- 
terial, and inside of this again a complete 
network of electrolyte. To help to make 
this clear it may be described in other 
words as a non-conducting mass pierced in 
more than one direction with intercommu- 
nicating passages, the walls of which are 
covered with a thin film of active mate- 
rial. The thickness of the film of active 
material and the capacity of the passages 
for electrolyte are said to be so propor- 
tioned that each particle of active matter 
has in contact with it its proper quota of 
electrolyte. 

At the same time that the experiments 
of Fennell and Perry were being made, 
which led. to the non-conducting network 
cell, Niblett was going over practically 
the same ground, and a great many of 
these remarks apply as well to his granule 
cells. The first solid network cell closely 
resembles the Niblett solid cell in appear- 
ance. There is this difference, however, 
between the two: Fennell and Perry ap- 
pear to insist on a complete network of 
non-conducting substance, independent of 
the active matter, but itself supporting a 
film of active matter. Niblett, on the 
other hand, makes his granules entirely 
of active matter, or of a compound of 
active and inactive matter, or of a mixture 
of active-matter network with metallic 
network. There is, however, in either 
case no need of the extra acid space be- 
tween the plates, and the electrodes can be 
set up close together, having only a thin 
insulator of any suitable material between 
them. The electrodes fill the entire cell, 
and so warping is impossible, even if it 
were not already so by reason of the sub- 
ordinate part from a mechanical point of 
view that the active matter now plays. As 
a material for the non-conducting network 
support, the best results have been obtained 
with pumice stone. Niblett, on the other 
hand, prefers diatomaceous earth for mix- 
ing with his active matter. 

From its very nature and organic 
origin, diatomaceous earth is obviously 
one of the finest inert absorbents known, 
and is used as such for making nitro- 
glycerine. It is, however, very soft, as is 
testified by its use, as fullers’ earth. It 
is an essential condition that the non-con- 
ducting substance should be hard, rough, 
porous, insoluble and non-conducting. This 
description would apply almost exclusively 
to pumice. The ideal, however, appears 
to be on a basis of a homogeneous, non-con- 
ducting network. This could not very 
well be pumice, because, although of the 
same chemical constituents as diatoma- 
ceous earth, it has an inorganic origin, 
and is too brittle to stand drilling, sawing 
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or working into a network. It became 
necessary, therefore, to imitate the quali- 
ties of pumice in some plastic material like 
clay, which could be afterwards baked 
hard. A network is thus built up entirely 
of one piece, and of the most desirable 
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material, which is then coated with a film 
of active matter, this film lining the in- 
tercommunicating passages throughout. 
The results given in this paper, however, 
were obtained from cells in which small, 
rough pieces of pumice were filled into 
the spaces reserved for them, thus form- 
ing a network of three dimensions. When 
the intercommunicating spaces between 
the pieces of pumice are lined with a film 
of active matter, the result is a network 
of inactive material supporting the net- 
work of active material. and in this again 
a network of electrolyte—all fitting, as 
it were, like one glove within another. 
In this cell and in the Niblett type, great 
attention must be paid to the method of 
conducting the current away. The diffi- 
culty is greater in the Niblett, however, 
hecause the conductivity depends not only 
on the contact with the conductor, but 
on the contact of the granules one with 
another, while in the Panthode the active 
matter is continuous. In the Electrical 
Ignition Company’s type of Niblett cell 
the positive in the porous pot has a rod 
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in the centre for a conductor, while the 
negative is served by a strip of sheet lead. 
In Fennell and Perry’s Panthode cell 
similar means are adopted. The Panthode 
appears to involve an entirely new prin- 
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ciple in accumulator construction, which 
is capable of wide application. 
FARADAY HOUSE TESTS. 

The first independent tests were made 
(see Fig. 9) by the Faraday House Test- 
ing and Training Institution in August, 
1903, and the report was not received until 
October 23. The cell, meanwhile, received 
constant and severe treatment. This was, 
of course, before the non-conducting net- 
works were made in one piece, and there- 
fore the network was by no means an ideal 
one. A thin, perforated sheet-lead con- 
ductor. ran through the centre of the elec- 
trode. The non-conducting network con- 
sisted of small rough pieces (or granules) 
of pumice piled on each other. When in 
position in the electrode, the film of future 
active matter (of the Lithanode type) was 
precipitated on the surface of the pumice 
and of the conductor. In doing this, great 
care had to be taken not to accidentally fill 
up any of the spaces or intercommunicat- 
ing passages between the pieces of pumice. 
The containing box was made of celluloid, 
and its dimensions were four and one- 
quarter by four and one-quarter by ten 
and one-quarter inches high outside. A 


Fig. 11.—TEst or PANTHODE CELL. 


discharge of six amperes was first made, 
and also another last of all at the same 
rate in order to ascertain whether the in- 
tervening severe treatment had injured 


` the cell. 
Ampere hour Watt-hour 
Output. Output. 
First discharge........ 48 86 
Last discharge...... .. 48 89 


The capacity was unchanged, but the 
watt-hour output was improved in spite 
of the rough treatment. 

The tests included charges at constant 
potentials of three volts and 3.5 volts, 
when current rose to 214 amperes, and the 
cell was completely charged in twenty 
minutes (see Figs. 10 and 11). Fig. 9 
shows all discharges taken by Faraday 
House. 

THE AUTHORS TESTS. 


After the above treatment the cell was 


sent to the author’s laboratory, and after 
a number of tests it was found that the 
capacity had risen to fifty-two ampere- 
hours, or four ampere-hours higher than 
it was in the first test. About a year ago 


- within themselves. 
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several more electrodes were sent for test- 
ing. ‘They were each ten by nine and 
one-half by three-quarters inches—of the 
same size as some Planté positives, and 
pasted negatives of well-known make 
which were to be tested with them. They 


Fie. 12.—SipE ViEW OF PANTHODE CELL. 
contained sufficient room for electrolyte 
A five-plate cell was 
made up which consisted of three Pan- 
thode negatives and two Planté positives 
of well-known make. A five-plate cell 
was obtained from the same maker for the 
purpose of comparison. After a few tests 
the sizes were found to be inconveniently 
large for the tests, and the cells were 
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Fic. 13.—Enp View or PANTHODE CELL. 


therefore dismantled and remade as fol- 
lows: ` 
PARTICULARS OF THE FOUR CELLS TESTED, 
EACH CONTAINING ONE POSITIVE 
AND TWO NEGATIVES. 


Positive. Negative. 
yee ree Planté Pasted plate. 
E E aaaes Planté Panthode 
Re cdextisci seas Planté Panthode. 

DPE EET E Panthode Panthode. 
The Panthode negatives in F, were 


covered with perforated lead, and those 
in F, and F, were uncovered. Figs. 12 
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and 13 are side view and end view, re- 
spectively, of cell F,. 

The tests undertaken were for the pur- 
pose of determining the comparative value 
of the Panthode solid network electrodes, 
and other makes with regard to volume 
resistance, output, efficiency and dura- 
bility. For the purpose of comparison, 
calculations were made to bring every cell 
to a common basis of ten amperes for ten 
hours. There is one point that should be 
mentioned before giving any details of 
the tests. Cell F, was the only one con- 
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EFFICIENCY. 


taining a network positive. This plate 
was assembled in a half-formed condition 
to save time, as indeed is now becoming 
the common practice. It has frequently 
been done with the Panthode electrodes, 
and has hitherto made no difference to 
their due and proper formation by actual 
use. At the end of the tests, however, 
when the cells were dismantled it was 
found that the positive was still not com- 
pletely formed. 

There is little doubt that this was due 
to an accident which occurred almost at 
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_ the outset of ‘the work. The cell was to 
be left on charge all night from 6 P. M. 
By some mistake the charging dvnamo 
was stopped, so that for fifteen hours the 
already discharged cell was practically 
shorted through the silent dynamo. This 
would not have harmed a fully formed 
electrode, but in the half-formed state 
it had the effect of retarding further for- 
mation. Under normal conditions a net- 
work electrode can be formed very rapidly, 
because so large a surface can be simul- 
taneously acted upon. A negative net- 
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work was completely formed in three 
hours, but, of course, the positive takes 
longer. The only correction necessary to 
make is in the efficiency curve. The effi- 
ciency is essentially comparative, and 
required no conversion to the ten-hour 
rate. In Figs. 14 and 15 the full lines 
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Fic. 16.—AMPRRE-Hour Capacity TEST. 


show the observed efficiencies of F, and 
the dotted lines the probable efficiencies. 
A large number of discharges were taken 
from all four cells to determine the rela- 
tive ampere-hour capacities, and the re- 
sults are shown on Figs. 16, 17 and 18, 
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Fic. 17.—AMPERE-HOUR Capacity TEST. 
which give the capacities at various rates 
for F, and F,. The result is what might 
be expected. At high rates the advantage 
is all with the network type of electrode. 
At very low rates the long, attenuated 
pores in the ordinary pasted plate for 
escape of gas and excess of electrolyte 
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to active matter are perhaps sufficient. 
This, however, becomes a more and more 
important factor as density of current 
increases. Although these curves were 
made from many discharges, it will only be 
necessary to show several discharge curves 
for the characteristic of this type of cell 
to be at once seen. 

. It will be observed that in every case 
the usual sudden drop in the curve is . 
practically absent. It is modified to such 
an extent that a working current can be 
obtained from the cell up to the last gasp. 
This characteristic has also been observed. 
in the Niblett cells. It is a valuable 
quality in the case of any work which the 
battery may be called upon to do, but 
especially so when used to propel electro- 
mobiles. From its construction it is also 
obvious that a network electrode can be 
more safely discharged to zero, because 
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a dangerously high or dangerously low 
density of electrolyte is less likely to be 
produced. The ratio of output to volume 
of electrode may be roughly considered 
to be identical with the actual outputs. 
The network electrodes used in the tests 
(containing acid space within themselves) 
filled about the same space as the elec- 
trodes in the ordinary cells, plus the acid 
space between the plates. For instance, 
an ordinary electrode and glass tube sepa- 
rators may be considered as removed, 
and the network electrode and thin cor- 
rugated, perforated ebonite or asbestos 
cloth put in its place. 

Another characteristic of these network | 
electrodes, which came out in the capacity 
tests, is their remarkable indifference to 
high rates of charge. This was much 


‘more in evidence in the efficiency tests. 
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In order to make the conditions as near 
as possible to actual practice all the re- 
sults, whether obtained for the express 
purpose of determining efficiency or 
not, were included as material for plot- 
fang the comparative efficiency curves. 
The efficiency cycles were all compara- 
tively short, and were started in a dis- 
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Fic. 19.—DiscHanrGE oF F, at Forty AMPERES. 


charged condition—discharged down to 
the proposed standard cut-off point curve. 
Take, for instance, a one-hour cycle at 
a forty-ampere rate; the work would be 
in the following order: 

1. Put cell in discharged condition by 
discharging at forty amperes down to 
1.5 volts. 

2. Charge for one hour at forty am- 
peres. | 

3. Discharge at forty amperes until po- 
tential difference equals 1.5 volts. 

For a two-hour cycle at the normal 
rate it would be as follows: | 

1. Put cell in discharged condition by 
discharging at seven amperes down. to 
1.85 volts. 

2. Charge for two hours at seven am- 
peres. 

3. Discharge at seven amperes down to 
1.85 volts. 
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It has often been attempted to use the 
open-circuit voltage to mark the start 
and finish of an efficiency cycle. It has 
been found, however, that the open-cir- 
cuit voltage is unreliable as an indica- 
tion of the electrochemical condition of 
a cell, and even by the method used, 100 
per cent efficiency was sometimes obtained, 
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thus showing how extremely difficult it 


is under any circumstances to determine 


the actual electrochemical condition of 
the cell. The best way is the one the 
author has adopted, that of taking a num- 
ber of consecutive charges and discharges 
at a constant rate, noting every watt 
that goes in and that comes out. In this 
diagram of comparative efficiency at all 
rates, it will be seen that in efficiency, as 
in output, the network electrode does its 
best work at high rates. Fig. 19, showing 
discharge of F, at forty amperes, and 
Fig. 20, showing the discharge of F,, F, 
and F, in series simultaneously, all bear 
out to a more or less marked extent the 
characteristic of the network electrode. 
The tests were intended to be only com- 
parative, so this applies also to resistance. 
When the cells were in a half-charged con- 
dition, the ratio was approximately nine, 


eight and ten for F,, F, and F,, re- 


spectively. The resistance of F, would 
probably have been much lower if 
the network positive had been fully 
formed. F, was chosen to test the drop 
on open circuit, because the outsides of 


Fis, 21.—Drop on OPEN Cincurr. 


electrodes in that cell were covered with 

perforated lead, and might be expected 

to suffer most from local action. The re- 
sult is shown in Fig. 21. 
CONCLUSION. 

These tests, coupled with the results 


already obtained, have advanced the mat- 


ter much in two ways, and have led the 
author to the following conclusions: 

1. That the networks of non-conducting 
substance and of active matter are each 
in themselves continuous and homogene- 
ous. The contact between granule and 
granule (which in the older types of net- 
work cells was the cause of so much re- 
sistance) is abolished. 

2. That the space for electrolyte is also 
continuous and intercommunicating, so 
that the gas can now freely escape, and, 
in addition, provision is made for the ac- 
cess to each particle of active matter of 
its necessary quota of electrolyte. 
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There is, however, still one weak point 
in the network cell, which the Panthode 
battery or the Niblett solid battery have 
not completely solved, viz.: the contact 
of the active matter with the conductor 
for the purpose of leading the current 
away. 

The author has endeavored in particu- 
lar to explain the various stages of devel- 
opment of network storage cells, and to 
point out the directions in which improve- 
ments are likely to occur, such as the 
proper regulation of the physical effects, 
other than the electrochemical effects, 
which are known to exist, but have not 
been turned to advantage. 


Electric Power in the 
Transvaal. 


It was stated recently that the scheme 
for the electrical transmission of power 
from the Victoria Falls of the Zambesi 
river, Africa, was being held in abeyance, 
and that plans were being developed to 
establish a steam-power generating sta- 
tion on the Witwatersrand, the intention 
being to take up the hydroelectrical devel- 
opment at a later period. On this sub- 
ject the London Electrical Review quotes 
from a correspondent of the Frankfurter 
Zeitung, who states that there has been 
a gradual reduction in the data relating 
to the utilization of the water-power of 
the Victoria Falls for the production of 
electrical energy. The rights for develop- 
ing these falls have belonged for some 
years to the African Concessions Com- 
pany, Limited, but nothing has yet been 
done by the company. More accurate in- 
formation seems to raise a doubt whether 
the falls could be depended upon to de- 
velop 15,000 horse-power during the dry 
season. Besides this comparatively small 
amount, there would be a heavy loss of 
power in transmitting it over 800 miles 
through the wilderness. For these rea- 
sons it will be necessary, in any case, to 
erect a steam power-station in the vicinity 
of the Rand as a reserve, but this would 
probably become too expensive to be used 
merely as such. It seems probable that 
what will be done will be to erect a new 
power-station, steam-driven, near the 
Vereeniging coal mines, on the Vaal river. 
A similar station already exists in the 
Rand Central Electric Works, on the east 
of the Rand, near Brakpan, and it is yet 
undecided whether there is sufficient de- 
mand for power to warrant the erection 
of a second station. 
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Armature Reaction in Polyphase Alternators. 


N a paper presented at the nineteenth 
annual convention of the American 
Institute of Electrical Engineers in 

1902 the writer advocated a method for 
the predetermination of alternator regu- 
lation based upon the principles laid down 
by Blondel’ that, when an alternator sup- 
plies a current dephased by an angle ¢ 
with respect to the internal induced elec- 
tomotive force, the armature reaction 


ae 


ee eTe 9% 9 


area 


| § sMe-evai. 


4 
re: 


Fig. 1.—ARRANGEMENT OF ARMATURE COILS OF A THREE-PHASE 


ALTERNATOR. 


may be considered as the result of a direct 
reaction produced by the wattless com- 
ponent of the current (I sin ¢), and a 
transverse reaction due to the watt com- 
ponent of the current (I cos ¢). 

The object in writing another paper 
on the same subject is to outline an ex- 
perimental method for the determination 
of the regulation of alternators under 
load, based on the above theory. 

THEORY OF ARMATURE REACTION. 

In a distributed armature winding type 
of alternator when the field magnets are 
excited, the field magnetomotive force will 
set up in the air gap a certain induction 
distribution. This distribution is ap- 
proximately sine form, but depends of 
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course on the shape of the pole-pieces and 
the saturation of the magnetic circuit. 
The flux set up by the field magnetomotive 
force revolves with the field structure and 
its distribution remains practically undis- 
turbed throughout one revolution as with 
a distributed armature winding, the re- 
luctance of the magnetic circuit for any 
particular position of the field structure 
is practically the same. 
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With respect to the stationary armature . 


windings the field flux corresponds to an 
alternating flux, cutting through the 
armature coils, increasing and decreasing 
according to a sine law. The field flux, 
and the field magnetomotive force as well, 
can be represented in direction and mag- 
nitude by a vector of constant length re- 
volving at the speed of the field structure 
in revolving field alternators, or fixed in 
space in revolving armature alternators. 

When the armature carries a current, 
the armature magnetomotive force set up 
by three-phase currents in the windings 
is also an alternating function whose form 
depends upon the type of winding, but in 
the ordinary type of alternators it does not 
differ very much from a sine curve. The 
armature magnetomotive force can there- 
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fore also be represented by a vector re- 
volving at the speed of the field structure ; 
the dimension of this vector depends on 
the strength of the armature current, and 
the position it occupies relatively to the 
field magnetomotive force vector depends 
on the phase angle between the induced 
electromotive force and the current. With 
inphase current the armature magneto- 
motive force rotates ninety degrees behind 
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Fic. 2.—SHOWING RELATIVE CHANGES IN POSITION AT ANOTHER 


INSTANT. 


the field magnetomotive force; that is, 
in quadrature with it. When the current 
lags ninety degrees behind the induced 
electromotive force, the armature vector 
is at 180 degrees to the field magnetomo- 
tive force; that is, in line with it but op- 
posed to it. For other phase displace- 
ments between the current and the volts 
the armature lags or leads the field mag- 
netomotive force by an angle of ninety 
degrees plus the angle between the current 
and the induced electromotive force. 
Under load these two distinct magneto- 
motive forces, namely, the field and the 
armature magnetomotive forces, will set 
up the resultant induction distribution. 


: The regulation of the alternator evidently 


depends on the change between the no- 
load induction and the induction set up 
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under load. The change from the no- 
load induction due to a certain value of 
the armature magnetomotive force will 
vary with the power-factor; that is, the 
induction set up by the armature magneto- 
motive force varies not only with the 
magnitude of the magnetomotive force 
but’ also with the position this magneto- 
motive force wave occupies relatively to 
the field-poles. 

While in induction motors, for example, 
the distribution of magnetic induction in 
the air-gap can be taken directly from 
the distribution of the magnetomotive 
force, for the gap length is constant, this 


PHASE 


Sre 


NMF =erst. 


oR 


Fic. 3.—RELATIVE CHANGES AT ANOTHER JNSTANT. 


will not apply, even to an unsaturated 
alternator, for the induction set up by the 
armature magnetomotive force will in- 
variably depend upon the relative position 
of the armature magnetomotive force wave 
and the field structure. 

ARMATURE REACTION WITH INPHASE 

CURRENT. 

In Fig. 1 is shown the arrangement of 
the armature coils of a three-phase alter- 
nator (two slots per pole per phase). 

Curve T is the field magnetomotive 
force, The armature magnetomotive 
force produced by three-phase currents 
assumed of sine form in phases T, II and 
III for the particular instant stated in the 
figure and for current assumed inphase 
with the induced clectromotive force, is 
shown by the right-angled curve IT which 
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can he assumed smoothed out to approxi- 
mate a sine curve. 

At any other instant (see Figs. 2, 3 
and 4), this armature magnetomotive 
force changes but little and the position 
it occupies relatively to the pole-pieces 
remains unchanged, assuming, of course, 
that the angle between the volts and the 
current is not altered. 

The induction set up in the air-gap at 
no-load by the field magnetomotive force 
(curve I, Fig. 1) is given by curve III. 
This flux is calculated by taking at every 
point the value of the magnetomotive 
force acting and the reluctance is assumed 
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as that equivalent to the air-gap alone. 
(Experiments that have been carried out 
on this machine, and which are discussed 
further on, show that the flux calculated 
in this wavy comes very close to the actual 
distribution determined experimentally.) 
The flux set up by the armature magneto- 
motive force is shown by curve V. (The 
lines across the slots and those which in- 
terlink the end connections are 
neglected for the present.) 

Curve IV is the resultant induction dis- 
tribution due to the magnetomotive forces 
I and II. From this figure it is shown 
that the armature magnetomotive force 
with inphase current sets up a cross flux 
increasing the induction in one side of the 
pole-pieces and diminishing the induction 
in the other. A change in the distribu- 


with 
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tion of magnetic flux is thus set up by 
the armature magnetomotive force, but 
the resultant total induction is but 
slightly altered. This is specially so with 
alternators having chamfered pole-picces, 
as with inphase current the armature 
magnetomotive force wave, having its 
maximum ordinates between the poles, 
can not set up any marked effect of arma- 
ture reaction, the reluctance being con- 
siderable. 
EFFECT OF LAGGING CURRENT UPON ARMA- 
TURE REACTION. 

In Fig. 5 the same method is applied to 

determine the distribution of armature 
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Fig. 4.—RELATIVE CHANGES AT LATER INSTANT. 


magnetomotive force when the current ie 
lagging ninety electrical degrees behind 
the electromotive force. 

The distribution of magnetomotive 
force is the same as that for inphase cur- 
rents (see curve IT, Fig. 1). The mag- 
netomotive-force wave, however, is dis- 
placed by ninety degrees from the position 
it held for similar values of inphase cur- 
rent. This rotating magnetomotive-force 
wave is now at 180 degrees to the field 
magnetomotive force and opposes it. 

The induction set up by the armature 
magnetomotive force with quadrature cur- 
rent is vastly different from that set up 
by inphase current, although the magne- 
tomotive-force values are unchanged for 
equal currents. The reluctance of the 
magnetic circuit is entirely different from 
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that with inphase current; in this case the 
maximum ordinates of the armature 
magnetomotive-force wave act over the 
pole centres and the armature magneto- 
motive force is now directly opposed to 
the magnetomotive force; the reluctance 
of the magnetic circuit is that of the 
machine. 

It is thus shown that the induction set 
up by an armature magnetomotive force 
with quadrature currents is greater than 
that set up by an equal amount of inphase 
current, also that the effect of the arma- 
ture current in diminishing the no-load 
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these two particular loads, the magneto- 
motive forces being equal, arë shown by 
curve V on both figures. The effect of 
the lagging current in diminishing the 
total induction is well marked. 

As previously stated, these curves are 
all caleulated curves. Experiments were 
carried out to obtain these curves experi- 
mentally and to compare them with the 
calculated curves. 

In Fig. 8 is shown the no-load induc- 
tion distribution for a certain value of 
the field magnetomotive force. 

Curve I is the calculated or predeter- 
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induction and varying its distribution de- 

pends on the phase relation of the electro- 

motive force and current. 

ARMATURE REACTION FOR NON-INDUCTIVE 
LOAD AND INDUCTIVE LOAD THEORET- 
ICALLY AND EXPERIMENTALLY DETER- 
MINED. 

The effect of the armature magneto- 
motive force on the no-load induction dis- 
tribution has also been worked out (1, for 
non-inductive load, Fig. 6; 2, for an in- 
ductive load of power-factor sixty-two per 
cent, Fig. 7). 

In the first case the current lags behind 
the total induced electromotive force by 
twelve degrees, in the second case the 
current lags fifty-two degrees. The dif- 
ferent effects of the armature reaction for 


mined curve used before. Curve II is the 
same curve obtained experimentally. The 
induction distribution with non-inductive 
load experimentally determined and cal- 
culated is shown in Fig. 9, and for induc- 
tive load fifty-two degrees lag in Fig. 10. 
These curves show that the effects of 
armature reaction can be calculated very 
closely. 
ARMATURE REACTION. | 
The above discussion shows that arma- 
ture reaction, including the cross-magne- 
tizing effect, the demagnetizing effect, and 
the armature leakage, can not be ex- 
pressed as an equivalent reactance, ir- 
respectively of the lag or lead of the 
armature current. Any method to pre- 
determine correctly the regulation of an 
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alternator that does not take into ac- 
count these separate effects of the arma- 
ture magnetomotive force must be incor- 
rect. 

When the armature current lags behind 
the nominal induced electromotive force 
by an angle between zero and ninety de- 
grees we may regard the armature mag- 
netomotive force as made up of two com- 
ponents, a quadrature component and an 
inphase component. 

DIRECT REACTION. 

The quadrature component of the mag- 

netomotive-force wave has its maximum 
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ordinates over the pole centres and sets up 
the demagnetizing effect. This can be 
expressed either in ampere-turns and the 
demagnetizing effect measured off as KNI 
sin ¢, @ being the phase angle between 
the current and the volts, or as an equiva- 
lent reactance X, and this multiplied 
by I sin ¢, the quadrature current (I sin 

X,), will give the demagnetizing ef- 
fect. The value of X, can be experiment- 
ally determined, as will be shown pres- 
ently. ; 

TRANSVERSE REACTION. 

The inphase component of the magneto- 
motive-force wave has its maximum or- 
dinates midway between the pole centres 
and sets up the cross-magnetizing effect. 
This is equal to a constant X,, and this 
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multiplied by I cos ¢ the inphase current 
(I cos ¢ X,) expresses the cross-magne- 
tizing effect due to the inphase current. 
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ally determined. 
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LEAKAGE REACTANCE. 

The leakage flux encircling the arma- 
ture conductors is entirely independent 
of the lag or lead 
of the current, but 
as it varies direct- 
ly with the cur- 
rent it can be ex- 
pressed in the 
form of IX, X, 
being an equiva- 
lent reactance. 
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EXPERIMENTAL DE- 
TERMINATION OF 
X,, X, AND X, 

Demagnetizing 

Component of Ar- 

mature Reactance 

(X,)—X, can be 

determined ex- 

perimentally by 
working the alter- 
nator on a purely 
reactive load so 
mMM that the demag- 
TANT IND. DISTA. netizing effects of 
varying quadra- 
ture armature cur- 
rents with full 
field excitation 
are determined. 

It is advisable as 

stated to determine 

these effects with full field excitation and 
not an excitation just sufficient to circulate 
full-load current through the armature 

short-circuited as is ordinarily done. X, 

is essentially variable for different arma- 

ture current intensities on account of the 
saturation of the iron. 
Cross-Magnetizing Effect of Armature 

Reaction (X,)—X, can not be taken at a 
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value equal to the synchronous reactance 


X, obtained in the test with quadrature 


current. It is, however, proportional to 
X,; that is, 
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Knowing X,, the ratio of these two re- 
luctances is all that is required. This 
value is determined experimentally as fol- 
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lows: A search coil of width equal to the 
pole pitch and encircling the armature is 
placed in the air-gap and connected to a 
galvanometer or voltmeter; the fields are 
excited. A direct current equal to I maxi- 
mum value is passed in phase I, and half 
maximum values in phases II and III; 
the poles are placed first in position, rela- 
tively to the search coil, as shown in Fig. 
11, the armature current is reversed or 
broken, the poles are then placed in posi- 
tion relatively to the search coil as shown _ 
in Fig. 12 and the armature current again 
broken or reversed. The ratio of the de- 
flections of the galvanometer or voltmeter 
is the ratio referred to above. X, is thus 
obtained. 

Armature Leakage Flux (X,)—This 
flux can be determined theoretically but 
with difficulty. Experimentally it can be 
determined by measuring the reactance 
per phase of the alternator with the field 
magnets removed. 

The reactance X, obtained in this way 
multiplied by the armature current I 


_ reluctance of magnetic circuit poles placed as shown in Fig. 11. 


X, reluctance of magnetic circuit poles placed as shown in Fig. 12. 
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gives the value of the electromotive force 
of self-induction.set up (IX,). The 
electromotive force acts in quadrature 
with the current. 

ALTERNATOR DIAGRAM. 

Using the values so obtained for the de- 
magnetizing and cross-magnetizing com- 
ponents of synchronous reactance and for 
armature leakage reactance, the following 
diagram properly expresses the relation of 
electromotive forces and current in the 
armature of an alternator under load. 


Prewitt n TION OF ELECTROMOTIVE FORCES 
AND CORRENT IN ARMATURE OF ALTERNA- 
TOR UNDER LOAD. 


The line ON represents in direction 
and magnitude the ‘field flux; this field 
flux sets up to total induced electromotive 
force (Eo); that is, the no-load electro- 
motive force. 

r = resistance of armature. 

X, = reactance due to leakage flux 
alone. | 

I, = the electromotive force of resist- 
ance drop set off on the current line. 

IX, == the electromotive force set off 
at right angles to the current. 

Iz = drop due to leakage reactance 
and: armature resistance. 

Esin ¢ X, = drop of potential due to 
the demagnetizing effect of the quadrature 
armature current that is set off along Eo 
line and opposing it. 

I cos ¢ X, = the electromotive force 
set up by the cross-magnetizing effect of 
the inphase armature current; this is set 
off at right angles to Eo. 

Combining all these electromotive 
forces, the terminal voltage E is obtained. 

This method applied to a number of 
alternators has been found to give very ac- 
curate results. The application of this 
method to a number of alternators will 
be discussed in a paper to appear shortly. 
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ATHLETIC SPORTS FOR OPERATORS. 


BY J. E. PEAVEY. 


To be successful in the pursuit of any 
business or profession, it is very essential 
that the individual should be possessed 
with robust health and an amiable disposi- 
tion. Of all vocations, there is none that 
requires these qualifications so much as the 
telephone operator. Her position is more 
or less confining, and her duties do not 
alone demand quickness and accuracy in 
her work, but she must be above all things 
courteous, never showing a trace of irrita- 
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bility, detection of which in her voice 
or manner would in many cases make 
a lasting enemy to her company of some 
restless, impatient and inconsiderate 
telephone patron, whom she has daily to 
deal with. In fact, she should have the 
disposition of an angel; her voice and 
manner at all times and under all cir- 
cumstances being as balm to the trou- 
bled waters. 
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containing books and games, and in order 
to further provide for their health and 
its consequent blessings where possible, 
gardens and playgrounds are provided. 
But above all forms of amusement and 
entertainment athletic sports are the most 
popular and far-reaching in its bene- 
ficial results, chief among which is the 
punching-bag shown in accompanying 
illustration. This photograph was taken 


TELEPHONE OPERATORS OF THE CINCINNATI BELL TELEPHONE COMPANY EXERCISING. 


To establish a well-disciplined and eff- 
cient operating force, it behooves every 
employé to lose as little time as possible 
from their work. Failure to promptly 
report for duty regularly will demoralize 
the entire force and service. To provide 
for these qualifications and requirements, 
all well-regulated telephone companies se- 
lect from the various applications those 
that are the most robust and intelligent, 
and, in order to stimulate an interest in 
their work, provide comfortable quarters, 


at the West exchange of the Cincinnati 
& Suburban Bell Telephone Company, 
Cincinnati, Ohio, and shows an operator 
in the act of using it. These punching- 
bags have been in service for some time, 
and at no time has interest in them 
lagged; in fact, they are overworked, 
maintenance being the only objectionable 
feature in their use. Many operators soon 
become expert in manipulating the bag, 
and all take a hearty interest in this 
healthful and fascinating exercise. 
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Electrical Equipment of the Erie Railroad Shops at 
Hornell (Hornelisville), N. Y. 


HE operation of machine tools by 
electric motors has an exceedingly 
wide field, but no class of manufac- 

turing establishments exemplifies the 
adaptability of electric drive more than 
railroad shops. The large work handled 
necessitates extensive buildings and the 
use of great lengths of shafting and belt- 
ing if power is transmitted mechanically 
from a central source. Rush repair jobs 
are frequent and require a great deal of 
overtime and Sunday work, when power 


requirements are small, as but sufficient 


‘ticular work at hand. 


machinery is operated to complete the par- 
Mechanical trans- 
mission of power under such conditions is 
wasteful in the extreme, owing to the sur- 
plus power required to overcome the fric- 
tion of shafting and belting throughout 


the shops. Where electric drive is used— 


either individual or group—a flexibility 
is obtained that can not be secured by any 
other means, as it permits the use of a 
few machines independently, obviating the 
objectionable features enumerated and per- 
mitting operation with a minimum power- 
house’ capacity, thereby effecting a con- 
siderable saving in fuel. 

There are many, other considerations in 
connection with power. transmission, one 
of the most prominent being the layout of 
the plant, which is especially important 
in a railroad shop, as it is generally made 
up of a number of separate buildings aside 
from the main machine and erecting shop, 


such as boiler shop, carpenter shop, tank 
shop, blacksmith shop, pipe shop, ete., 


which are necessarily scattered, widely dis- 


tributing - the power requirements and 


necessitating the use of a number of prime 


movers.. Where engines are used, steam 


` is supplied either from a central boiler 
' plant or by individual boilers forming a 


combination unit with the engine. The 


-former-arrangement is poor from.an eco- 


nomical standpoint owing to the low effi- 
ciency resulting from the usual excessive 
condensation which takes place in long 
lengths of steam pipe. Either method 
involves the expense of skilled attendants, 
which amounts to a considerable sum an- 
nually. These conditions are, however, 
rapidly changing; electric motors are su- 
perseding steam equipments and have 
many times proved that they fill all re- 
quirements—reducing operating expenses, 
requiring a very small amount of atten- 


tion, providing power that is perfectly re- . 


liable, and reducing the time of starting 


and stopping and changing speed to a 
minimum. 

Other applications may be found in 
cranes and in transfer and turntables, 
where the electric motor is superior to 
every other motive gear, owing to its ease 


of control, efficiency and reliability. 


It was these considerations that led the 
Erie Railroad Company to abandon me- 
chanical transmission of power and adopt 
the electric drive at its Hornell shops, 


‘ which now utilize electric power entirely 


and furnish an excellent example of the 
expediency and use of both individual and 
group drive. 

When the present management took 


department brought up to a high standard 
of efficiency. This work, under the direc- 
tion of E. A. Williams, general mechanical 
superintendent, and G. W. Wilden, me- 
chanical superintendent, has been carried 
on at many different points on the sys- 
tem, but the most extensive single installa- 
tion of modern shop equipment is at the 
Hornell shops, located at Hornell, N. Y. 
At this point new buildings have been 
erected, additions made to old buildings, 
a new power-house erected and a large 
number of new machine tools, with a 
complete system of electric drive, in- 
stalled. This installation is an interest- 
ing and instructive illustration of the 
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Fig. 1.—INTERIOR OF PowER-HovuseE, ERIE RAILROAD SHops, Hc RNELL, N. Y. 


charge of the Erie Railroad it adopted 
broad and <omprehensive plans for the 


development of the entire property, which 


are rapidly making it one of the most 
modern and efficient railway systems in the 
country. These plans embraced extensive 
alterations and additions to the many 
shops of the system in order to enable 
them to respond rapidly and efficiently to 
the increasing demands made upon them 
by the necessary additions to the rolling 
equipment. 

New shop buildings and roundhouses 
have been constructed, old machines re- 
placed by new, an efficient shop organiza- 
tion effected and the entire mechanical 


latest engineering practice for a railway 
shop, where the largest proportion of 
power is required at short distances from 
the power-house and a: large proportion 
of variable-speed and crane load is re- 
quired, 

Before making a final decision as to 
the type of electrical apparatus to be in- 
stalled, a careful comparison was made 
relative to the advantages and disadvan- 
tages of both the alternating-current and 
direct-current types of apparatus for the 
service contemplated. This analysis in- 
cluded not only the motors themselves, 
but also the various accessories, such as 
wiring, controllers, etc. Due considera- 
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‘tion was also given to an installation in- 


‘volving the use of both alternating and 
-direct-current motors, but while it ap- 
‘peared probable that at some time in the 


future an equipment of this nature would 
be necessary, it was decided that present 
conditions do not justify the installation 
of both types of motors. Under the con- 


ditions existing at Hornell it is apparent 
‘that all of the motors are located well 


within the limits of 220 volts distribution, 
and in addition that there is at this time 


no woodworking shop in existence, there- 


fore it was finally resolved to make the 
installation consist entirely of direct-cur- 
rent apparatus with the exception of a 
small generator set which is used to supply 
the current necessary for the present yard 
and depot lights. This installation is an 
excellent illustration of the principle that 
each railroad shop must be considered as 
a separate and independent problem, and 
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in an alternating-current generator which 


would supply the lines direct, the present 
motor-generator set acting as a tie between 


‘the present units and the future one, or 


a direct-current generator, with the neces- 
sary transforming apparatus for alternat- 
ing current, can be installed if it is found 
that conditions demand that this be done. 

The power-house is a large brick struc- 
ture of fireproof construction, with con- 
crete roof and flooring, and has ample 
provision for light and ventilation. The 
building is large enough to provide for 
future extensions, foundations already 
being in place for doubling the boiler ca- 
pacity, so that it is only necessary to erect 
the additional units. The interior of the 
power-house, showing the engines and gen- 
erators, is shown in Fig. 1. The boiler 
plant consists of four Babcock & Wilcox 
units of 400 horse-power, operating at 150 
pounds pressure and equipped with chain 
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Fie. 2.—SWITCHBOARD, ERIE RAILROAD Suors, HORNELL, N. Y. 


it is impossible to lay down any hard and 
fast rules which can be taken as a guide, 
but that each particular case must be thor- 
oughly investigated and a final decision 
reached in conformity with the conditions 
existing at that point. 

As indicated above, the enlargement of 
the power-house at some future time has 
not only been contemplated but provided 
for. The type of apparatus to be placed 
in the engine room, however, will be de- 
termined upon at the time of making the 
addition, as the present system can readily 
be expanded in either of two ways. Ad- 
ditional power can be obtained by the in- 
stallation of the necessary capacity, either 


grates. All live-steam mains are provided 
with the Holley drip system. The coal 
handling and stoking is especially inter- 
esting as, from the time the coal is dumped 
from the cars until it is fed into the 


- furnace, it is conveyed automatically. The 


coal passes from the car into a chute 
which empties into a crusher, and is then 
conveyed by an endless belt to the top of 
the power-house, where it passes through 
another chute to the second conveyer that 
distributes it in the bunkers over the 
boiler room. From there the coal passes 
through chutes to hoppers in front of the 
furnaces, where it is fed into the chain 


grates. The amount of coal admitted 
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into the hoppers is controlled in the boiler 
room by means of levers. The conveyers, 
which were manufactured by the Exeter 
Machine Company, have a capacity of 
sixty tons per hour and are operated by a 
ten-horse-power and a thirteen-and-one- 
half-horse-power Westinghouse type S 
motor. The coal crusher is operated by 
a twenty-horse-power type S motor. 

The generating equipment consists of . 
three Ball & Wood cross-compound, high- 
speed condensing engines, two of 500-horse- 
power each, direct-connected to a West- 
inghouse 300-kilowatt, direct-current, 250- 
volt, three-wire generator, running at 150 
revolutions per minute, and one of 400 
horse-power, direct-connected to a similar 
generator of 200 kilowatts capacity operat- 
ing at 200 revolutions per minute. The 
engines run condensing except in cold 
weather, when the exhaust steam is util- 
ized in heating the shops. Water for con- 
densing purposes is stored in a large well, 
which derives its supply from a small river 
near the power-house. 

Besides the generating equipment and 
pumps there are two Ingersoll-Sargent 
compound air-compressors that furnish 
compressed air to the pneumatic hammerg 
in the shops. 

A motor-generator set supplies current 
for the yard and depot lights. It consists 
of a 115-horse-power motor, direct-con- 
nected to a seventy-five-kilowatt, two- 
phase, sixty-cycle, 1,040-volt, revolving- 
field alternator, operating at 900 revolu- 
tions per minute. 

A standard switchboard, shown in Fig. 
%, i8 provided with motor-generator pan- 
els, direct-current generator panels, feeder 
panels and a load panel, two blank panels 
providing for future extensions. 

There are three motor-generator panels, 
two alternating-current and one direct- 
current or motor panel. The alternating- 
current generator panel is provided with 
one indicating wattmeter, one ammeter, 
one voltmeter, one type F oil-switch, a 
rheostat and the usual emaller instru- 
ments. The feeder panel is equipped with 
one power-factor meter and two type F 
oil-switches. Mounted upon the motor 
panel is a circuit-breaker, an ammeter, a 
field rheostat and a motor-starting switch. 
The three generator panels are provided 
with the usual apparatus for a three-wire 
installation. The load panel is equipped 
with two switchboard-type integrating 
wattmeters, two ammeters and two volt- 
meters. - 

The six feeder panels control six circuits 
as follows: circuit No. 1—new erecting 
shop, 120-ton crane and transfer table; 
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circuit . No. 2—carpenter-shop, black- 
smith-shop, new boiler-shop and tank-shop 
motors; circuit No. 3—roundhouse turn- 
table, machine-shop, coal-pocket and ash- 
pit motors; circuit No. 4—all line-shaft 
motors; circuit No. 5—individual-drive 
motors; circuit No. 6—motors in power- 
house for coal-conveying apparatus. Each 
feeder panel is also provided with switches 
for controlling the various lighting cir- 
cuits. 

Current is transmitted by cables through 
a large tunnel to the new erecting shop 
and thence through underground conduits 
to the various buildings. The three-wire 
system of distribution is used for lighting 
and power, with an electromotive force of 
250 volts between outside wires and 125 
volts between each outside wire and neu- 
tral. There is a decided advantage in the 
flexibility of the voltage, as incandescent 
and Cooper Hewitt lamps are operated 
on the 125-volt sides of the system, and 
constant-speed, 250-volt motors are con- 
nected to the main or outside wires while 
the variable-speed motors utilize shunt- 
field control. The switchboard and all of 
the motors referred to below are of West- 
inghouse design. 

The old erecting shop utilizes both 
group and individual drive, the group- 
driven machines being divided into five 
sections and operated by five type S con- 
stant-speed motors, two of thirty-horse- 
power capacity and three of fifty-horse- 
power capacity. The machines in the 
fitting shop, which occupies one wing of 
the erecting shop, are also group driven by 
a thirty-horse-power, constant-speed, type 
S motor. A complete list of the machine 
tools operated in each section is given be- 
low: 

Section 1—Fifty-horse-power, constant- 
speed, type S motor—Wheel press, 100 
tons capacity ; wheel press, 300 tons capac- 
ity ; car-wheel borer, double car-axle lathe, 
single car-axle lathe, four-spindle drill, 
horizontal boring machine, twenty-four- 
inch engine lathe, eighty-inch driving- 
wheel lathe, two sixteen-inch engine lathes, 
eighteen-inch engine lathe, fifteen-inch 
engine lathe, ten-inch slotter, No. 4 plain 
milling machine, fifty-three-inch vertical 
boring mill, forty-two-inch vertical boring 
mill, thirty-seven-inch vertical boring mill, 
thirty-six-inch upright drill, twenty-eight- 
inch upright drill, twenty-four-inch pillar 
shaper, thirty-two-inch by thirty-two-inch 
by eight-foot planer, one-and-one-half-inch 
by twenty-four-inch turret lathe, ninety- 
inch quartering machine, duplex emery 
grinder, seven-spindle nut tapper, forty- 
inch upright drill, small flange punch. 
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‘Section 2—Thirty-horse-power, con- 
stant-speed, type S motor—Sixty-inch by 
sixty-inch by nineteen-foot planer, five- 
foot radial drill, four-foot radial drill, 
eighteen-inch slotter, two two-inch double 
bolt cutters, one-and-one-half-inch stay- 
bolt cutter, twelve-inch slotter, 1wo-spindle 
centering machine, slab milling machine, 
forty-inch drilling, facing and tapping 
machine, duplex emery’ grinder, triple 
head slotter, forty-inch upright drill, two 
sixteen-inch engine lathes, one one-and- 
one-half-inch bolt pointer. 

Section 3—Fifty-horse-power, constant- 
speed, type S motor—Forty-two-inch by 
forty-two-inch by eighteen-foot planer, 
ring turret lathe, forty-eight-inch upright 
drill, forty-two-inch engine lathe, thirty- 
inch engine lathe, twenty-four-inch engine 
lathe, crank planer, twenty-inch by twen- 
ty-inch by twenty-four-foot; two-inch by 
twenty-six-inch turret lathe, thirty-six- 


Fic. 8 —SEVEN-AND-ONE-HAaLF Horst POWER 
MOTOR OPERATING VERTICAL MILLER, ERIE 
RAILROAD SHops, HORNELL, N. Y. 


inch engine lathe, thirty-six-inch engine 
lathe, horizontal boring machine, hori- 
zontal boring machine, fourteen-inch en- 
gine lathe, two sixteen-inch engine lathes, 
forty-two-inch vertical boring machine, 
forty-inch upright drill, thirty-two-inch 
by thirty-two-inch by eight-foot planer, 
five-inch radial, double-head traverse shap- 


er, No. 4 plain milling machine, twenty- 


six-inch engine lathe, thirty-inch engine 
lathe. 

Section 4—Fifty-horse-power, constant- 
speed, type S motor—Sixteen-inch engine 
lathe, twenty-four-inch engine lathe, twen- 
ty-four-inch pillar shaper, friction drill, 
thirty-six-inch by thirty-six-inch by ten- 
foot planer, thirty-six-inch by thirty-six- 
inch by eight-foot planer, thirty-two-inch 
by thirty-two-inch by eight-foot planer, 
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twenty-inch engine lathe, eighteen-inch en- 
gine lathe, sixteen-inch engine lathe, twen- 
ty-four-inch engine lathe, cylinder boring 
machine, No. 17 Landis grinding machine, 
forty-two-inch vertical boring machine, 
thirty-six-inch upright drill, twenty-eight- 
inch upright drill, forty-eight-inch up- 
right drill, thirty-six-inch engine lathe, 
thirty-inch engine lathe, two Fox turret 
lathes, eighty-six-inch vertical boring ma- 
chine, duplex emery grinder. 

Section 5—Thirty-horse-power, con- 
stant-speed, type S motor—two-inch by 
twenty-six-inch turret lathe, twenty-inch 
American brass lathe, twenty-four-inch 
engine lathe, eighteen-inch slotter, key- 
slot milling machine, thirty-inch engine 
lathe (piston rods), thirty-six-inch by 
thirty-six-inch by ten-foot planer. 

Fitting Shop—Thirty-horse-power, con- 
stant-speed, type S motor—Twenty-eight- 
inch upright drill, thirty-ton arbor press, 
thirty-six-inch by thirty-six-inch by eight- 
foot planer, thirty-seven-inch vertical bor- 
ing machine, three eighteen-inch engine 
lathes, sixteen-inch engine lathe, thirty- 
inch engine lathe, eleven-inch bench speed 
lathe, twenty-four-inch pillar shaper, 
crank planer, twenty-inch by twenty-inch 
by twenty-four-foot; forty-inch upright 
drill, fifteen-ton arbor press, two-spindle 
centering machine, buffing wheel, small 
emery grinder, surface grinder, guide 
grinder, polishing tape and wheel, swing 
grinder, friction drill. 

In addition to the group-driven ma- 
chines in the erecting shop, there are a 
number of individually driven machines 
operated by both constant and variable- 
speed Westinghouse type S motors, as fol- 
lows: 

Constant-speed motor-driven machines 
—One twenty-horse-power motor driving 
a planer, one thirteen-horse-power motor 
direct-connected to 600-ton wheel press, 
one seven-and-one-half-horse-power motor 
for moving tail-stock of driving-wheel 
lathe. 

Variable-speed motor-driven machines 
—One seven-and-one-half-horse-power mo- 
tor operating vertical miller for side-rods, 
one twenty-horse-power and one six-horse- 
power motor operating ninety-inch boring 
mill, one twenty-horse-power motor operat- 
ing driving-axle lathe, one seven-and-one- 
half-horse-power motor operating crank- 
pin lathe, one forty-horse-power motor 0p- 
erating ninety-inch driving-wheel lathe, 
one twenty-five-horse-power motor driving 


-= truck-tire lathe. 


The speed of these motors i8 controlled 
by varying the field strength, and, as this 
may be done while the machine is m opera- 
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tion, it affords an easy and convenient 
method of speed regulation always under 
the immediate control of the operator, the 
controller being conveniently placed with- 
in his reach. The variation of field 
strength is effected by means of a resist- 
ance placed in the shunt-field circuit of 
the motor, which decreases the shunt-field 
current and causes a decrease in the field 
strength and an increase in speed, pro- 
ducing an extremely simple and effective 
means of varying the speed of either a 
shunt or a compound-wound motor. 
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paratus, thus materially reducing the first 
cost of an installation. The regulation of 
motors operating by shunt-field control is 


good, which is of special importance in 


the operation of machine tools and in 
service of any class where constant speed 
is desirable and where the torque varies 
between wide limits. The efficiency of 
motors operating at variable speeds re- 
mains practically constant over the range 
of speed. 

Having considered the erecting-shop 
equipment, the smaller shops next receive 
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reamer and cutter grinder, Gardner disc 
grinder. | 
Carpenter Shop — Fifty-horse-power, 
constant-speed, type S motor—Hollow- 
chisel mortiser and boring machine, gain- 
ing machine, two-spindle shaper, molding 
machine, twenty-four-inch by fourteen-inch 
by nine-foot Daniels’ planer, plain mor- 
tiser and borer, eight-inch by fourteen- 
inch planer, three cutters; eighteen-inch 
rip saw, twelve-inch rip saw, forty-two- 
inch band saw, twelve-inch cutting-off saw, 
single horizontal borer, tenoning machine, 


Fie. 4.—SEVEN-AND-ONE-HaLF HoreE-PowzrR Motor, OPERATING LENOX BEVEL SHEARS. 


Nites Drive-WHEEL Larae. FIG. 


Fic. 5.—Forty-HorsE-PowER MotTor OPERATING 
6.—SEVEN-AND-ONE-HaLF Horse-Powe&R MoToR OPERATING CRANK-PIN LATHE. 


Fic. 7.—SEVEN- 


AND-OnE-HaLF HorskE-PowER Motor OPERATING HILLIS & JONES COMBINED PUNCH AND SHEARS. 


One of the most prominent character- 
istics of this method of control is the sim- 
plicity and low cost of control apparatus 
made possible by the extremely small cur- 
rent which is handled. A second marked 
characteristic is the increase of speed with 
decrease of torque, when used as an ad- 
justable-speed motor, the horse-power 
output remaining practically constant 
throughout the whole speed range, which 
makes it “peculiarly adapted to machine- 
tool driving. This system involves the use 
of a minimum amount of auxiliary ap- 


attention, the motors and the machine 
tools they operate in each department being 
given in their respective places. 

Tool Room—Twenty-horse-power, con- 
stant-speed, type S motor—Yankee twist- 
drill grinder, duplex emery grinder 
(eight-inch wheels), No. 4 Universal mill- 


. ing machine (Brown & Sharpe), No. 4 


Universal milling machine (Cincinnati 
milling machine), fifteen-inch by fifteen- 
inch by twenty-foot crank planer, sixteen- 
inch tool-room lathe, No. 3 Landis univer- 
sal grinding machine, Sellers tool grinder, 


fifteen-inch turning lathe, fifteen-inch 
swing vertical borer, four-inch pipe cutter, 
three-inch pipe cutter. 

Blacksmith Shop—Thirty-horse-power, 
constant-speed, type S motor—Two power 
hammers, light-bar shear, small-bolt head- 
er, one-and-one-half-inch bolt header, two- 
and-one-half-inch bolt header, alligator 
shears, bar-iron shears, hot saw, fifty- 
horse-power, constant-speed, type S motor 
direct-connected to fan. 

Boiler Shop—Seven-and-one-half-horse- 
power, constant-speed, type S motor—T wo 
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Hartz flue-welding machines, two flue- 
cutting machines. 

Direct-driven machines operated by con- 
stant-speed type S motors—Seven-and- 
one-half-horse-power motor driving twen- 
ty-inch punch and shears, twenty-five- 
horse-power motor operating plate rolls, 
ten-horse-power motor operating horizon- 
tal punch, seven-and-one-half-horse-power 
motor driving bevel shears, ten-horse- 
power motor operating thirty-six-inch 
punch and shears. 

In connection with the boiler-shop 
equipment there is a flue rattler which is 
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system; one ten-horse-power, type S, con- 


‘stant-speed motor driving fan for new 


erecting-shop heating system; one seven- 
and-one-half-horse-power, variable-speed, 
type S motor operating roundhouse turn- 
table; one fifty-horse-power, constant-speed 
motor operating coal conveyer in locomo- 
tive coaling station; one thirty-horse- 
power, constant-speed, type S motor op- 
erating ash conveyer for removing ashes 
from locomotive ash pit; one seven-and- 
one-half-horse-power motor operating al- 
ligator shears for cutting up sheet scrap 
(this installation is located at the scrap 


Fic. 8.—TEN-HORSE-POWER AND Fir TEEN-HoRSE-POWER Motors OPERATING PLATE ROLLS. 


located outside the building and is op- 
erated by a twenty-horse-power type S mo- 
tor. It is forty-eight inches in diameter 
and twenty-two feet long, and has a capac- 
ity of 175-200 flues. An average of five 
lots per day are cleaned, the exact time for 
each rattling depending upon the water 
used in the boilers. The longest flue is 
twenty-one feet, and they vary from one 
and one-half to two and one-half inches 
in diameter. 

Tank Shop—Twenty-horse-power, con- 
stant-speed, type S motor—Thirty-six- 
inch single shear, thirty-six-inch single 
punch. i 

In addition to the belt-driven machines 
there is a ten-horse-power and a fifteen- 
horse-power, constant-speed, type S motor 
geared to a plate roll. 

Roundhouse Machine Shop—Twen- 
ty-horse-power, constant-speed, type S 
motor—Sixteen-inch engine lathe, twenty- 
six-inch engine lathe, thirty-two-inch by 
thirty-two-inch by eight-foot planer, twen- 
ty-four-inch pillar shaper, forty-inch up- 
right drill, duplex emery grinder, fifteen- 
ton arbor press. | 

Miscellaneous applications—One seven- 
ty-horse-power, type S, constant-speed mo- 
tor driving fan for roundhouse heating 


bins in the shop yards) ; one twenty-five- 


horse-power motor operating transfer 
table. 


The preliminary studies and final re- 
port, showing the benefits which would be 
the result of electrically equipping these 
shops, were made by the Westinghouse 
Electric and Manufacturing Company in 
conjunction with the motive power de- 
partment of the Erie. The results have 


more than borne out the promises made to 


the management. 

The installation of the new electrical 
equipment presented many engineering 
problems, but the work of transformation 
was carried on without any interruption 
to the service, and it reflects great credit 
to the contractors, Westinghouse, Church, 
Kerr & Company, who installed the plant, 
and George T. Depue, master mechanic of 
the Erie Railroad Company, who has 
charge of the Hornell shops. 

——_—_—~« @> «—_-—__— 
The Chicago Electrical 
Trades Exposition. 


It is announced that nearly all the space 
for the Electrical Show to be held at the 
Coliseum, Chicago, Ill., in January, 1907, 
by the Chicago Electrical Trades Exposi- 
tion Company, aggregating nearly 30,000 
square feet, has been sold. So great has 
been the demand for space that the Coli- 
seum annex will be used for exhibitors. 
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In addition to the exhibitors announced 
recently, the following firms have signed 
for space within the last few days: Albert 
& J. M. Anderson Manufacturing Com- 
pany, Chicago; Pierce Specialty Company, 
Chicago; Chicago Compound Battery 
Company, Chicago; Eureka Electric Com- 
pany, Genoa, Ill.; Bidwell Electric Com- 
pany, Chicago; Beck Flaming Lamp Com- 
pany, New York city; Felix Hamburger, 
New York city; Dean Electric Company, 
Elyria, Ohio; American Sewer Pipe Com- 
pany, Pittsburg, Pa.; American Clock 
Company, Chicago; Universal Manufactur- 
ing Company, Chicago; Shelby Electric 
Company, Shelby, Ohio; American In- 
strument Company, Philadelphia. 

It has been determined that it will be 
a physical impossibility to exhibit the 
Cahill Telharmonium at the coming ex- 
position, but an attempt will be made to 
give a long-distance test of the telhar- 
monic system. An effort will be made 
to transmit music from the New York 


central music station to the Coliseum dur- 


ing the show. The longest test yet made 

of the system was from Holyoke, Mass., 

to New Haven, Ct., about 100 miles. 
Arrangements have also been made for 


an installation of the Moore vacuum-tube 
light. 


> o—_-_—— 


Non-Resident Lectures at the 
University of Minnesota. 
On Saturday, November 17, F. A. Sager, 

of the Arnold Company, Chicago, Ill., 

lectured before the engineering students 

of the University of Minnesota on “What 

Is an Engineer-Constructor?” Taking 

as an example the design and construc- 

tion of a railroad repair shop, Mr. Sager 
outlined the steps in analyzing the prob- 
lem, making preliminary studies of vari- 
ous plans, selecting the best plan, tabulat- 
ing estimates of cost, making the pre- 
liminary report, tabulating and analyzing 
bids, keeping record of progress and cost 
of the work, ete. Analogies were shown 
between the organization of the engineer- 
ing office and of a football team; elec- 
trical, civil, structural, industrial, archi- 
tectural, sanitary and mechanical engi- 
neers corresponding to the line, the pur- 
chasing agent as quarter, the construching 
and operating engineers as half-backs, aD 
the accountant as full-back. There must 
be full coordination and cooperation for 
every part of the team for effective at 

In an engineering office loyalty 18 of the 

greatest importance, common sense aN 

skill coming next. 
On November 22, C. H. Harris, eng" 
neer with the Minneapolis General Hlec- 

tric Company, lectured to the a e 

ing students on “The Taylor’s Pe 

velopment.” Mr. Harris is the res! ae 
engineer in charge of the hydroelesir 

development at Taylor’s Falls, whic 000 

to furnish 12,000 horse-power, at 50, H 

volts to Minneapolis, a distance i 

miles, the ultimate capacity being 2t, 

horse-power. 
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American Institute of Elec- 
trical Engineers. 

: The two hundred and eleventh meet- 

ing of the American Institute of Elec- 

trical Engineers was held at the Edison 

Auditorium, New York city, on Friday 

evening, November 23. 

Secretary R. W. Pope announced that 
fifty-four associates had been elected at 
the meeting of the Board of Directors 
held in the afternoon, and further said 
that on Thursday, November 22, upon 
the invitation of the trustees of the 
United Engineering Society, the Boards 
of Directors of the three founder societics 
met at the new engineering building at 
five o’clock, and inspected the new build- 
ing.. The office floors are practically com- 
plete and ready for occupation; the audi- 
torium and grand entrance hall on the 
first floor are yet in the hands of the con- 
tractors. Resolutions had been passed at 
this informal meeting authorizing the 
trustees of the United Engineering So- 
ciety to proceed with arrangements for 
the formal dedication of the building, 
which will take place in April next. Al- 
though the societies will occupy these 
quarters in the course of a month or two, 
no formal meetings will be held in the 
building until after the dedication in 
April next. 

At the same meeting Chairman T. C. 
Martin, of the Building Fund Commit- 
tee, announced that Mr. George Westing- 
house, as representing the various West- 
inghouse Companies, had contributed to 
the land, building and endowment fund 
the sum of $50,000, to be equally divided 
between the three founder societies toward 
the payment of the land. This was fol- 
lowed by the announcement that the Al- 
lis-Chalmers Company had contributed 
the sum of $3,500, to be similarly divided 
between the three societies. This brings 
the amount pledged toward the payment 
of the Institute’s proportion for the land 
to $155,000, out of $180,000, which is 
to be raised. | 

Two papers were read and discussed at 
the meeting. The first was by Dr. C. P. 
Steinmetz and was entitled “The Trans- 
formation of Electrical Energy into 
Light.” Attention was called to the low 
efficiency of transformation of all types 
of illuminants. The bearing of tempera- 
ture upon efficiency, and the phenomena 
known as selective radiation were de- 
scribed, it being shown how they affect 
the efficiency. The physiological aspect of 
the question of efficiency was dwelt upon 
briefly, it being pointed out that a given 
amount of energy in the form of green 
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or yellow rays gives more light than the 
same quantity in the form of red or violet 
rays. | Electro-luminescence was de- 


scribed, and the various types of electric’ 


lamp were taken up, including the vacuum 
tube lamps, making use of the phenomena 
observed in Geissler tubes, and the arc, 
both open and enclosed as in the vapor 
are. The peculiarities of these discharges 
were explained, and it was shown that 
for alternating currents carbon is prac- 
tically the only available material. For 
direct-current arcs various materials are 
available, but the metals of the iron group 
are particularly desirable, since they give 
a spectrum closely resembling that of day- 


light, and since the luminosity of the arc. 


is due to the materials of the negative 
electrode which are carried into the arc 
by the current itself. In the so-called 
flame arcs the incandescent material is 
produced by volatilization due to the high 
temperature. The former type of arc, 
therefore, represents the more direct trans- 
formation from electrical energy into 
light. Moreover, in this lamp the effi- 
ciency does not depend on the temperature 
of the electrodes. The best electrode is 
one formed of a mixture of magnetite 
and titanium oxides, the former material 
furnishing the conducting matter for the 
arc, and the latter the light-giving part. 
So far it seems that only the green mer- 
cury spectrum, the yellow calcium spec- 
trum and the white titanium spectrum 
offer an efficiency so vastly superior to 
that of incandescent solids that, as re- 
gards the efficiency of light production, 
no possible improvement in incandescent 
lighting can hope to approach it. 

The second, entitled “New Types of 
Incandescent Lamps,” by Dr. Clayton H. 
Sharp, was presented in abstract by the 
author. It will appear, somewhat con- 
densed, in a later issue. 

Diagrams were thrown on the screen 
and explained by Dr. Sharp, and he also 
gave a practical demonstration of the 
characteristics of some of the lamps. 

Dr. H. C. Parker emphasized the state- 
ment made by Dr. Steinmetz that it 1s 
not the melting point of refractory sub- 
stances that determines the efficiency, but 
it is the point of disintegration or vapor- 
ization. He, associated with W. G. Clark, 
has been experimenting for a number of 
years on incandescent lamps. One fila- 
ment tried, which is supposed to have a 
melting point of 1,800 degrees, has shown 
an efficiency in experimental lamps of 
about one watt per candle, with an average 
life of 700 to 1,200 hours. It is almost 
impossible to vaporize this substance. If, 
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therefore, we have substances which at 
low temperatures of 1,800 to 1,900 degrees 
will give an efficiency of one watt per 
candle, and if at the same time we have 
carbon filaments which are running at 
1,800 to 1,900 degrees giving an efficiency 
of only 3.5 watts per candle, and since 
the carbon filament at least approximates 
the black body, we certainly know we have 
substances which have an immense selec- 
tive radiation in the solid form. In vapors 
we have the most intense selective 
radiation without respect to temperature. 
This is shown in the experiments in con- 
nection with the electrodeless discharge. 
C. C. Trowbridge found that when the re- 
ceiver is surrounded by liquid air a very 
considerable luminescence may be obtained 
and the luminescence may continue for a 
number of minutes after the electrical dis- 
turbance has been discontinued. He has 
calculated if the number of molecules in 
the rare gases could be increased the effi- 
ciency would be approximating 100 per 
cent; that is, we can have luminescence 
in the gas, practically, that is absolutely 
independent of temperature. 

John W. Howell, calling attention to 
Dr. Sharp’s figures which show that the 
carbon filament has, in sixteen years, im- 
proved 2.5 times in value in life at the 
same efficiency, yet the tungsten lamp is 
already at least 300 times as long lived 
at the same efficiency. This condition 
means a revolution in the art of incan- 
descent lighting and all lighting. This 
tungsten filament can be most easily made 
in rather large candle-powers. Forty can- 
dle-power would be about the lower limit 
at 110 volts. It fits in exactly in the 
place where the carbon filament is weak. 
The tungsten filament from forty to 200 
candle-power is at its best, and at these 
candle-powers it is more likely to be the 
competitor of the arc lamp and other 
high candle-power lamps. The high tem- 
perature of the tungsten lamp is of course 
a large element in its efficiency. Waidner 
and Burgess state that a polished platinum 
wire is the most efficient metallic light- 
giving body, ‘and as some of the tungsten 
filaments approach very closely in appear- 
ance to polished platinum wire it is prob- 
able that these forms will be the most 
efficient. 

Percy H. Thomas showed how prettily 


‘the corpuscular theory explains the various 


phenomena observed in all types of lamps, 
pointing out that heat radiations are prob- 
ably due to the motion of the atom as a — 
whole, while visible radiations may be due 
to the internal motions of the atoms. It 
seems likely that selective radiation is in 
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some way due to the large atomic weights 
of the bodies exhibiting it. High eff- 
ciency, while desirable, must be com- 
bined with other desirable features, such 
as intrinsic brilliancy, color, etc. 

John W. Lieb said the performance of 
the sixteen-candle-power, 3.1-watt carbon- 
filament lamp is not completely satisfac- 
tory with alternating currents of twenty- 
five cycles. It had been hoped that the 
characteristics of the tungsten filament, its 
hanging on to the candle-power, even with 
large changes of voltage, would make it 
suitable for low-frequency systems. But it 
seems to be a race between this physical 
characteristic and the other one of the 
extreme tenuity of the filament making 
the lamp, on the other hand, more sensi- 
tive to fluctuations of current. We, there- 
fore, at least as far as the experiments to 
which Dr. Sharp has referred, still have 
to look forward to some further develop- 
ments, some further modification, which 
may solve this problem. 

W. G. Clark said that his work with Dr. 
Parker had lead him to believe that the 
ordinary carbon filament is not of even 
temperature, but is made up of very nar- 
row zones or spots of high incandescence, 
and possibly, in an unflashed filament, of 
actual arcing in some places. Some 
metallic filaments which are white in color 
at low temperature still radiate as black 
bodies. A great many white metals turn 
black before they begin to radiate light. 
Experiments with thorium oxide, oxide of 
aluminum, flocculent silicon dioxide, cal- 
cium oxide and a number of other white 
oxide-forming materials indicated that 
they luminesce or become incandescent 
direct from their own white color to the 
characteristic light or wave-lengths which 
they emit without passing through all of 
the longer wave-lengths leading up to and 
through the red end of the spectrum. It 
is possible to make a non-luminous gas 
flame luminous by charging it with a sili- 
con vapor which gives silicon dioxide upon 
coming in contact with the air. The 
oxidization of carbon in the arc produces 
a gas which would show little if any lu- 
minosity, but silicon dioxide becomes lu- 
minous at a comparatively low temperature 
and an open arc from silicon should form 
the dioxide and become luminous. 

The desirability of securing a light 
which covers the entire range of visible 
wave-length is brought out by Steinmetz, 
but instead of endeavoring to secure this 
entire range in one material or in two 
similar materials, as in the magnetite- 
titanium arc, may we not secure an eff- 
cient result by combining materials which 
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show high efficiency at each end of the vis- 
ible spectrum. As an instance, if we were 
able to combine the mercury vapor arc with 
a light from a material which showed its 
highest efficiency in the red end of the 
spectrum, the resultant light should be 
both satisfactory and economical. The 
carbon filament is, of course, not suff- 
ciently efficient when maintained at the 
temperature where the red rays predomi- 
nate, but a combination of the Geissler- 
tube effect with the mercury-vapor arc 
would be a step in this direction. 

W. J. Hammer dwelt briefly on the his- 
torical features of incandescent-lamp de- 
velopment and pointed out that one of the 
difficulties met by the earlier experimenter 
with metallic filaments was in finding a 
proper binding material. 

De Lodyguine about ten years ago made 
a number of metallic-filament lamps, some 
of which lasted several hundred hours. But 
he did not succeed in making a commer- 
cial incandescent lamp in this way, for 
the reason given. 

C. W. Hogan asked whether the better 
efficiency of the metallized filament was 
due to its shape. A triangular filament 
would give a greater radiating surface 
than a circular one of equal cross-section. 

Professor W. S. Franklin said that sub- 
stances like calcium oxide, when bom- 
barded by cathode rays, give off luminous 
radiation in great excess over the heat ra- 
diations, and it is possible that we may 
be able to secure a very high efficiency 
of illumination by making use of that 
method. Most of us who have been work- 
ing on the problems of illumination have 
been too much dominated by the theory 
of radiation which has grown up with the 
notion of the ideal black body. We speak 
of any radiation differing from that as 
selective. But suppose we cause the body 
to radiate, not by heating, but by stretch- 
ing the molecules out and letting them 
fly back again, a wide departure may be 
expected from black body. Such effects 
may be produced by cathode rays, but the 
phenomenon should not be called selective 
radiations, but selective excitation. The 
substance which shows this property to the 
most striking extent are the oxides of the 
two didymiums. They have the property of 
giving almost the whole spectrum in the 
solid form, especially when excited by 
cathode bombardment. These substances 
give the possibility of being selectively ex- 
cited, and therefore radiating short waves 
of enormous strength, even though they 
may be at a low temperature. 

Dr. Steinmetz, in closing the discussion, 
said he had observed the tarnishing of iron 
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when trying to use it in the mercury arc. 
Even in a very high vacuum, iron when 
heated will show different colors. Incan- 
descent silicon, while brilliant, is far be- 
low the titanium arc. The increased ra- 
diating surface of the triangular surface 
will radiate more light. Unfortunately, 
it will also radiate in the same proportion 
more heat rays. The efficiency would be 
no better than that of the round filament. 
By having an exhausted glass tube, a 
Crooke’s tube coated inside with tung- 
sten, and exposed to a cathode discharge, 
gives a beautiful white glow. The only 
trouble is that the luminescence excited 
by the cathode ray is excited by an ex- 
tremely high-velocity bombardment, and 
the impact not only gives us light, but 
gives mechanical fracture and destruction, 
and such a lamp has limited life. The 
general difficulty in the use of this cathode 
bombardment is that the action goes fur- 
ther than merely striking the light wave 
—it goes into mechanical destruction, and 
therefore the life of such things is very 
low. 

The maximum efficiency of light given 
by a tungsten filament at the temperature 
of self-destruction is something like 0:2 
of a watt per candle power. That effi- 
ciency was obtained long ago by the flam- 
ing-carbon lamps. At the same time the 
arc is a larger size illuminant. The in- 
candescent lamp has the better advantage 
of giving better distribution of light by 
smaller units; at the same time the tung- 
sten filament does not have this advantaye 
as much as the carbon filament, because, 
at least at the voltage of 110, it can not 
be brought down to the small units as the 
incandescent lamp. There are some future 
developments possible in the increased ef- 
ficiency of the arc lamp, because even an 
efficiency of one-quarter of a watt per 
candle power is ridiculously low from the 
point of view of the efficiency of the elec- 
tric motor. We might possibly get still 
higher efficiency than this, but what we 
want is not light, but illumination, and 
then the question of distribution comes in. 
Again, high intrinsic brilliancy is a disad- 
vantage. In that respect the advantage 
ig with the mercury arc and the vacuum 
tube. In the question of illumination 
comes the difference in the physiological 
effect of different colors. Green is a much 
more efficient color than red, and the same 
amount of energy put in a green light 
gives many more candle power than a 
red light. The light equivalent of energy 
is a function of the color, but is also a 
function of the total intensity. A given 
amount of energy put into a green light 
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ig very many more times effective than 
the same amount of energy put into a red 
light when seen at a considerable distance. 
Where you want to get a low intrinsic 
brilliancy, as in suburban lighting, the 
green hag great advantage over the red- 
dish yellow. The reverse applies when you 


go to very high intensity, to glaring light. | 


When the light is used to draw attention 
for advertising purposes, the reddish yel- 
low is always preferred and is also more 
pronounced, more glaring than the green- 
ish light. Given lights of different colors, 
the physiological effects must be con- 
sidered, as the relative value of the lights 
is dependent on the different intensity of 
illumination desired. Irrespective of the 
absolute efficiency, it may be found that 
‘ for certain classes of work the mercury 
lamp is more efficient physiologically than 
any other illuminant, while for other 
classes the flaming-carbon arc will hold its 
field, due to its yellow color. In another 
case the tungsten lamp will be superior, 
but we can not speak of absolute relative 
efficiency of illuminants, because the phys- 
iological effect varies with the color and 
intensity of the illumination. 
' The meeting was then adjourned. 


Magnetograph Records of 
Earthquakes, with Special 
Reference to the San Fran- 
cisco Earthquake. 


It has been found by Dr. L. A. Bauer 
that several times within the last few 
years earthquakes have occurred in this 
country which, for some reason or other, 
were not recorded on the existing seismo- 
graphs, but were indicated by the records 
of certain magnetographs. A notable in- 
stance was the New England earthquake 
of March 21, 1904. This was not recorded 
on the seismographs at Toronto, Canada; 
Baltimore and Washington, but the mag- 
netograph at Cheltenham, Md., sixteen 
miles southeast of Washington, gave a dis- 
tinct record. In the same way a number 
of earthquakes have been recorded by the 


magnetograph at Baldwin, Kan. To lo- | 


cate, if possible, the reason for this, a con- 
current study of seismograph and mag- 
netograph records, secured during the last 
few years, has been made. The records 
secured from the San Francisco earthquake 
are particularly interesting because of the 
favorable location of various stations for 
obtaining results. These were secured at 
Baldwin, Kan.; Sitka, Alaska; Honolulu 
and Cheltenham. On the other hand, an 
equally large earthquake on January 31, 
the region of which was at sea off the 
coast of Ecuador, was recorded on the 
magnetographs of Baldwin, Porto Rico 
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and Cheltenham, but not at Honolulu. 
This would seem to indicate that the effect 
can not be entirely mechanical. There is 
a possibility that an approaching earth- 
quake might, through electric or magnetic 
effects, give the first indication on mag- 


netographs because of the greater velocity 
of propagation of such effects than that of 
the mechanical vibrations. A careful com- 
parison is made of the ‘records available 
and tables are constructed showing the 
velocities of the various transverse waves 
computed along the paths from the region 


of the earthquake to the observing stations.. 


It is shown that the longitudinal waves, 
which are the first to arrive at the sta- 
tion, travel with an average velocity of 
six miles per second; the transverse waves 
at an average velocity of three and one- 
half miles; whereas the surface waves 
travel at a velocity of two and one-half 
miles per second. The records show that 
in most cases the magnetograph responds 
only to the longer surface waves, and 
not to the preliminary tremors. It seems 
evident that the magnetograph is giving 
a record of something not immediately evi- 
dent from the present seismograph records. 
The author believes that the effects re- 
corded by the magnetograph are chiefly 
mechanical ones due to the vibrating mo- 
tion of the points of support, though there 
is a possibility of a magnetic effect within 
a certain prescribed region of the origin 
of the earthquake. In the case of the San 
Francisco earthquake it seems evident that 
the magnetograph records were due simply 
to a mechanical effect.—Terrestrial Mag- 
netism and Atmospheric Electricity (Bal- 
timore), September. 
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“Elements of Gas Engine Design.” 
ford A. Moss. New York. D. Van Nostrand 
Company. Boards. 198 pages. 38% by 6 
inches. Supplied by the ELECTRICAL REVIEW 
at 50 cents. 


This book is an attempt to present, in 
condensed form, the fundamental princi- 
ples with which the designer of gas en- 
gines should be familiar. No effort is 
made to go into mathematical or construc- 
tional details, but the chemical and physi- 
cal problems involved are clearly discussed. 
The book is supplemented by a number of 
valuable tables on the properties of gases. 


“American Stationary Engineering.” W. 
E. Crane. New York. The Derry-Collard 
Company. Cloth. 286 pages. 6 by 8 inches. 
Illustrated. Supplied by the ELECTRICAL 
REVIEW at $2. 


A book intended for the so-called prac- 
tical man, written by one who thus clas- 
sifies himself. He evidently has no very 
high opinion of what are known as ex- 
perts—men who like to think that they 
use their brains rather than their hands. 
The book will be found to contain a great 


deal of useful information for the man 
who must run a boiler room and take care 
of engines. To such probably the ab- 
sence of threatening mathematical formu- 
le will be a recommendation. 


San- 
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Electrical Trades’ Association 
of Chicago. 

The eleventh annual meeting of the 
Electrical Trades’ Association of Chicago 
was convened at the Grand Pacific Hotel, 
Chicago, Ill., Friday evening, November 
16. More than eighty manufacturers and 
jobbers from the central, southern and 
western states were in attendance. A din- 
ner preceded the business meeting, which 
was called to order by the president, 
Frank S. Beardslee. The reports of the 
officers of the association showed a re- 
markable increase in membership and an 
ever-widening field of efficient ‘service. 
The board of directors was increased, by 
an amendment of the by-laws, from five 
to seven members, and the election result- 
ed as follows: 

President—Seymour Guthrie, Kellogg 
Switchboard and Supply Company; vice- 
president—William A. Browne, M. B. 
Austin Company; members of the execu- 
tive board—Thomas I. Stacey, Electric ` 
Appliance Company; Harry R. Parsons, 
Western Electric Company; Frank S. 
Beardslee, Beardslee Chandelier Manufac- 
turing Company; S. E. Kennedy, Central 
Electric Company; Frank M. Pierce, 
Manhattan Electrical Supply Company. 
James Wolff, New York Insulated Wire 
Company, was reelected Chicago member 
of the board of managers of the National 
Electrical Trades’ Association. Frederic 
P. Vose was reappointed secretary and 
treasurer. 

After the conclusion of the business 
session, Thomas G. Grier, of the American 
Circular Loom Company, acted as toast- 
master and a delightful programme fol- 
lowed. ae 

Mr. Grier very generously had supplied 
each guest with a booklet containing the 
words of the old melodies that have been 
popular for two or three generations, and, 
led by Messrs. Parsons and Pierce, the 
company sung the songs with much gusto 
and pleasure. Instrumental music was 
supplied throughout the evening by Tomas- 
co’s orchestra. More than twenty of the 
gentlemen present responded to the invita- 
tion of the toastmaster to speak of their 
regard for the association, and one and 
all voiced the sentiment that the associa- 
tion service had become an indispensable 
adjunct to their business and that the un- 
derlying principles of cooperation in the 
exchange of credit information had re- 
sulted in safeguarding their credits, pro- 
tecting their business from financial loss 
and engendering a spirit of unity and 
brotherhood among the jobbers and manu- 
facturers of the trade to an extent un- 
dreamed of ten years ago. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


An English Pumping Station. 

An English electrically driven pump- 
ing station has been installed at Black 
Hill, England, for the Consett Iron 
Works, to provide the plant with the nec- 
essary water. The works are located on 


the side of a hill, and below it have been. 


constructed two large reservoirs, each with 
a capacity of 3,000,000 gallons. The 
water for the various parts of the plant 
drains into these reservoirs, and in order 
to return it to the plant a pumping sta- 
tion has been erected at the reservoirs, 
in which there are three three-throw 
pumps driven through ropes by direct- 
current motors. Power is supplied to the 
motors from a steam-driven generating 
plant at the works. It delivers the cur- 
rent to the motors at 500 volts. The 
generators are driven by steam engines, 
the boilers being fired by spare gas from 
the furnaces. The engines are rated at 
250 horse-power each, and are direct- 
connected to twelve-pole, over-compounded 
generators rated at 370 kilowatts. The 
length of the overhead line is 900 yards. 
The motors are rated at 120 horse-power 
each. Each of the pumps is constructed 
with three rams having a diameter of 
eighteen inches and a stroke of twenty- 
two. At twenty-six revolutions per min- 
ute they deliver 1,500 gallons under a 
head of 300 feet. The motor pulley is 
placed on an independent shaft attached 
to the motor shaft through a coupling. 
This is to provide for easy removal of 
the motor armatures. The lighting sys- 
tem is supplied from a storage battery 
at the pump house, which is charged from 
a motor-generator set.—Abstracted from 
the Journal of Electricity, Power and 
Gas (San Francisco), November 3. 
< 

A New Type of Industrial Condenser. 

One of the difficulties in constructing 
condensers for commercial purposes is 
that of preventing puncturing of the 
dielectric. When this consists of glass 
plates covered with sheets of metal foil 
the strain on the dielectric near the edge 
of the metal surface is much greater than 
that elsewhere, and hence puncture takes 
place here when the difference of po- 
tential be raised to a point which is en- 
tirely safe for the other parts of the 
dielectric. To get around this difficulty 


in the construction of commercial con- 
densers in which the material is used to 
the best advantage, Moscicki devised an 
arrangement in which the dielectric is 
thicker in the neighborhood of the edge 
of the metal coating. His first form of 
condenser consisted of a glass tube closed 
at one end and contracted at the other, 
the glass being somewhat thicker at the 
two ends, so as to interpose here the nec- 
essary dielectric thickness. These tubes 
were silver-plated externally and filled 
with mercury. This type of design is 
not altogether suited for industrial pur- 
poses, and a modified construction has 
been evolved which is described here by 
C. F. Guilbert. In this the tubes have 
the same shape as in the older design, 
the upper part being contracted into a 
neck with thickened walls. The closed 
end is also thickened. This is silver- 
plated inside and out, and then copper- 
plated. Connection is made with the in- 
side coating by means of a plug, and the 
upper portion of the neck is surrounded 
by a corrugated porcelain tube which 
also serves to support the condenser 
tube. The tube thus held is placed 
in a blackened brass cylinder filled with 
oil for cooling and makes connection with 
the outer coating by means of a collar. 
The weight of the tube is borne on a rub- 
ber ring, so as to reduce the effect of 
shocks. The tubes thus mounted are 
grouped together in sets, the interior and 
exterior coatings being connected together, 
respectively, and the group is supported 
on an insulating stand. Condensers 
constructed in this way may be employed 
for voltages up to 15,000 or 20,000; in 
fact, they have been used at 40,000 volts. 
They vary in length from twenty inches 
to fifty inches, and the outside diameter 
ig about one and one-half inches. An in- 
teresting feature of these condensers is 
the decrease in the cost per kilovolt- 
ampere with an increase in the voltage, 
although the decrease is not directly pro- 
portional to the increase in tension. This 
is due to the larger number of elements 
required to take care of the increased 
quantity of charge for lower voltages. 
The condensers are suitable for produc- 
ing leading wattless currents for regulat- 
ing transmission systems, for which pur- 
pose they are thought to be superior to 


over-excited synchronous motors. They 
may also be used for starting induction 
motors and for protecting electrical sys- 
tems against the atmospheric discharges. 
When used in this way the condensers 
may be arranged in pairs, a terminal of 
a condenser being connected to each end 
of an inductance placed in each transmis- 
sion line. The free ends of the con- 
densers are then connected together and 
to the ground. This arrangement pro- 
vides sufficient static capacity to absorb 
a rush of current due to an atmospheric 
discharge. A simpler arrangement con- 
sists in using one set of condensers for 
each inductance, the latter being inter- 
posed between the condenser and the ap- 
paratus to be protected. A similar ar- 
rangement is used for protecting rail- 
way motors, a condenser being placed in 
parallel with the apparatus on the car. 
They are also suitable for use in radio- 
telegraphy, for producing X-rays and 
high-frequency discharges.—A bstracted. 
from L’Kclatrage Électrique (Paris), 
November 10. | 
< 


High-Power Wireless Telegraph 
Station at Nauen, Germany. 

The Gesellschaft für Drahtlose Tele- 
graphie, which uses the Telefunken system, 
has erected a high-power station at Nauen, 
near Berlin, Germany. The design of the 
equipment is the outcome of a long series 
of experiments and embodies a number of 
new points. Nauen is about twelve and 
one-half miles northwest of Berlin. At 
this point a tower, 100 metres high, has 
been erected for supporting the antenna. 
It is a lattice-work triangular structure, 
the three side girders being formed of 
riveted sections each eight metres long. 
They are bolted together and connected to 
one another by means of diagonal stays, 
and are carried parallel from the top of 
the tower to about six metres above the 
ground. At the foot the three girders join 
to a cast-steel sphere, which rests on a 
socket constructed as a sole plate. The 
pressure is carried through a layer of in- 
sulation to the concrete foundation. Steps 
are provided for mounting the tower, and 
guys are attached at a platform ninety- 
six metres from the ground. These guys 
are formed of a number of round iron 
stays connected by massive links and led 
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_ with considerable sag to points 200 metres 
from the foot of the tower. They are in- 
sulated at top and bottom from the tower 
and the anchors. On account of the high 
tension emploved, which produces a spark 
one metre long, the upper insulators are 
arranged in oil. The antenna spreads it- 
self out from the top in an umbrella shape. 
It consists of six sections, arranged so that 
the two opposite sections counterbalance 
one another, the supporting cables being 
carried over pulleys. For inspection they 
are lowered generally in pairs, though a 
single one may be let down. The um- 
brella consists of phosphor-bronze cables, 
which, toward the bottom, branch out at 
.a quarter of their length into two fresh 
‘cables. There are in all 162 cables, giving 
:a total surface of 60,000 square metres. 
The sections are anchored to the ground 
hy means of hemp cords and porcelain 
insulators. The leads to the station-house 
are carried from the top of the tower and 
consist of 154 cables in the form of six 
grids held together by wooden battens. 
These leads are not insulated from the 
tower, so that the latter forms a part of 
‘the oscillating system. The earthing con- 
sists of 108 iron wires arranged fanwise 
in the earth, which spread out in the same 
way as the air end into 324 wires. At the 
centre they are joined together and are led 
to the station-house. The source of power 
at the station is a thirty-six-horse-power 
steam engine.—A bstracted from the Elec- 
trician (London), November 2. 
< 
Rational Lightning Rods. 

It is shown by A. Breydel that when two 
charged Leyden jars are discharged by 
bringing their inside and outside coatings, 
respectively, into contact, that the dis- 
charge from the inside coatings is quiet 
and may take the brush form, while that 
between the outside coatings is violent and 
disruptive. It is the latter type of dis- 
charge fhat resembles lightning, and it 
may be profitably studied in developing a 
rational system of lightning protection. 
The form of protection proposed by Frank- 
lin is a straight rod pointed at the tip, 
and this is supposed to protect a circular 
area the diameter of which is equal to the 
height of the rod. An improved system 
was proposed by Melsens, which consists 
in placing discharging points at all the 
salient points of the roof, connecting these 
together by a suitable svstem of conductors 
and providing suitable grounds. The svs- 
tem proposed by the author is one in which 
strips of copper or galvanized iron are 
carried along the angles of the roof, these 
strips being provided with small vertical 
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rods of the same material. These bands 
form a metallic cage bristling with dis- 
charge points. They are inexpensive and 
are thought to give better protection than 
either of the other two systems. This was 
shown experimentally by making models 
of the three systems and bringing over 
them discharge points from a static ma- 
chine. A silent discharge always takes 
place to the third system until the points 
approach very close to the simple, but 
longer, rod of the Franklin type. It is, of 
course, necessary to connect the bands 
through suitable grounds at the base of 
the plate, and these conncctions should be 
insulated from the building so as to avoid 
danger of side flashes. The discharge 
points may be made of galvanized iron 
wire about one and one-half millimetres 
in diameter. Soldered joints should be 
avoided everywhere.—A bstracted from the 
Monthly Bulletin of the Société Belge 
d Electriciens (Brussels), October. 
< 

The Calculation of Star Resistances. 

When an instrument such as a watt- 
meter or a reverse-current relay is used 
on one phase of a three-phase system, some 
form of external resistance is usually pro- 
vided, so arranged and proportioned that 
the phase of the current in the shunt coil 
of the instrument shall, as nearly as pos- 
sible, coincide with the phase of the main 
current in the series coil when the power- 
factor is unity. This resistance is usually 
arranged in star form, two of the points 
being connected to two phases of the 
system, the third connected to the shunt 
coil of the resistance, the other end of 
which is connected to the remaining phase 
of the system. In order that the proper 
phase relations may be obtained, the re- 
sistance of the two independent legs of 
the star must be equal, and if the junc- 
tion point is to be a true neutral the 
resistance of the remaining leg, plus the 
resistance of the shunt coil of the instru- 
ment, must be equal to that of each of 
the other legs. However, it is not neces- 
sary for the junction point to be a true 
neutral in order that the current of the 
shunt winding shall be in the correct 
phase, and a method is here given by 
Alfred Still of computing the value of the 
resistance employed in order to obtain the 
desired relation. It is shown that by 
employing an unbalanced arrangement 
there may be less power wasted in heat- 
ing the resistance. If, for example, the 
two free resistances are increased, while 
that in series with the instrument shunt 
is decreased, the phase of the shunt cur- 
rent remains unaltered, and it may main- 
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tain its original value, although the cur-~. 
rent passing through the circuit formed ' 
by the other two resistances is decreased. 
These simple relations hold only when the 
inductance of the instrument is negligi- 
ble, but when this must be reckoned with ; 
it is possible, by unbalancing the auxili- 
ary resistance, to bring the shunt cur- 
rent into the proper phase. These solu- 
tions are shown diagrammatically and 
application made to several examples.— 
Abstracted from the Electrical Engineer 
(London), November 9. 
< 


Fracture of Axles Originating in 
Drilled Holes. 

There is an increasing number of rail- 
way cars in the United States lighted by 
electricity generated by a dynamo car- 
ried on the car and driven by a belt or 
chain from a pulley on one of the axles 
of the car. Although it is generally 
understood that it is not good practice 
to drill any hole in the car axle when 
applying such equipment, it does not ap- 
pear that the danger of doing so has been 
recognized. Attention is called here to 
a recent discussion of this matter by 
Lucien Alphonse Lagros, who says that 
it is well known that in many materials 
a drilled hole will prevent the spreading 
of a crack, and the extension of a crack 
in a casting or forging is frequently 
stopped by this means; but the fact that 
in some cases a drilled hole will cause 
the commencement of a crack docs not 
appear to be so generally appreciated. 
Cracks may be expected to appear in any 
material subject to alternating stresses at 
places where there is an abrupt change 
of section or a notch or groove has been 
made by a cutting tool in a turned sur- 
face. Locomotive engineers have for years 
past recognized the importance of these. 
details and their influence on the life 
of both cranked and plain axles. As an 
example, two fractured strect railway 
car axles were described, the fractures in 
which occurred through the centre of shal- 
low-drilled holes. The first axle failed 
while at work after a run of 15,380 miles, 
and the second after running 13,900 
miles. In this case the crack was de- 
tected before fracture took place. The 
diameter of the axle at the fracture was 
in each case three and one-quarter inches,- 
and the cracks occurred several inches- 
from the key seats and at points where, 
the stress would not be a maximum. The 
drilled hole was made to receive the point 
of a set-screw to prevent endwise motion 
of the chain-wheel. The lesson learned 
from this accident resulted in the use of 
pairs of clamped plates gripping the axle 
and bolted to one another, instead of set- 
screws. It is urged that where the un- 
desirable practice of drilling holes in 
axles or shafts has been followed, these 
parts should be carefully examined to. 
detect any signs of fracture as soon as 
they appear.—A bstracted from the Ameri- 
can Machinist (New York), November 15. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


ORGANIZATION AND CONDUCT OF A NEW- 
BUSINESS DEPARTMENT SUITABLE FOR 
CENTRAL STATIONS IN CITIES OF 50,000 
POPULATION AND UNDER.’ 


BY JAMES L. WILTSE. 


A commercial or business department 
is a necessity with a central station, or 
in other words, it is the life blood of 
the central station. Its value is twofold; 
first, that it brings the company into 
close relations with the public, and 
second, that it increases the business of 
the company. The importance of this 
department is recognized by many cen- 
tra] station managers, and with great re- 
sultant benefits to their companies. 

This department is to be organized in 
a company which has had no separate 
department to take care of its commer- 
cial business. It will have charge of all 
present and prospective customers of the 
company, excepting the collection of bills. 
The principal object is to increase and 
hold the business of the company. 

The first thing in the organization of 
this department is the selection of a com- 
petent head for the department. This 
is & question of the utmost importance to a 
central station manager, and great care 
should be exercised in selecting a man 
who realizes the importance and re- 
sponsibility of the position. He should 
be a man who has had central station ex- 
perience, and one who realizes the neces- 
sity of tactful treatment of those with 
whom he comes in contact. 

The principal duties of the head of the 
department will be to take entire charge 
of such department and to look after the 
company’s interests in securing and hold- 
ing business. He will be responsible for 
the acts of his solicitors, and it should 
be his duty to see that all possible efforts 
are put forth by his men in the direc- 
tion of following up and securing new 
business. He also settles questions of 
rates, guarantees, line extensions, and all 
the minor matters connected with the 
wishes and requirements of the public. 
He should take care of all complaints 
from customers, and should also be capa- 
ble of taking complete charge of adver- 
tising. 

1In the prize conteat carried on by the Cooperative 


Electrical Development Association this paper received 
an honorable mention. 


Having secured our contract agent the 
next important consideration is the se- 
lection of solicitors for outside representa- 
tives. As to these, two will be sufficient 
to start with. These men should have had 
some experience with central station work 
and have a knowledge of light and power 
engineering. They should be paid a 
straight salary. This is more advisable 
than paying them on a commission basis, 
as better men can be secured by this 
method of compensation. Each solicitor 
should be given a certain territory in 
which his duty will be to take care 
of the present customers, and to secure 
new business. These men are to report 
at the office once a day, make a report 
of each call and the results, and issue all 
necessary orders to the proper depart- 
ments to make connections, etc., and for 
care of business secured by them. 

The contract agent should have an 
assistant to take charge of the office, see 
that the solicitors’ work and reports are 
kept up and take general charge of the 
details of the office. This man should 
be capable of taking care of all customers 
coming into the office. 

We have now the organization ready 
to start the sale of our product. 
brings up the question: “How shall we 
push the sale of electric current?” or, 
“What method shall we adopt to secure 
new business?” Here is a large field, and 
if the company will work all of its 
branches within reasonable limits the 
growth of the central station business will 
surely increase greatly. . 

There are two channels through which 
we should go to get business. One is 
through advertising, the other through 
the outside representatives or solicitors. 
Advertising is essential, because it in- 
forms the public that you are after busi- 
ness. Advertising for this purpose sim- 
ply means the educating of the public 
to the adaptability of electricity to the 
every-day needs of the office, the factory 
and the home. Many are diffident re- 
garding its use on account of lack of 
knowledge. Therefore, an educational 
campaign is advisable to train and fa- 
miliarize them with the subject. Adver- 
tise freely in the local newspapers, as 
the majority of the people in the small 
cities read the local papers. 


This 


Another good form is in mailing litera- 
ture in the form of pamphlets or circu- 
lars relating to the many advantages 
and uses of electricity. Enclose with 
each a return post-card, so that it can be 
signed and returned for the purpose of 
having a representative call. This not 
only advertises your product, but gives 
them a “lead.” This system of advertis- 
ing should be checked up, and, where nec- 
essary, followed up with more sa 
as well as personal canvass. 

As a means of keeping present custom- 
ers awake to the many uses of electricity, 
a small paster should be attached to their 
bills, giving a brief description of the 
articles you wish to advertise or place 
before them; such as fans, flat-irons, 
heating and cooking utensils, etc. 

Another good scheme is to erect an at- 
tractive electric sign outside of the office. 
This shows that the company believes in 
the efficiency of electric signs, and also 
helps to promote the sign business. 

Right here, I might say that an at- 
tractive office, fitted up with fixtures, 
shades, etc., giving ideas regarding illu- 
mination, and also an exhibition of elec- 
tric cooking, heating and other electrical 
devices, will prove a very good advertise- 
ment. 

The next and the best method of get- 
ting business is through the solicitors. 
We have two men to start out, and as 
they have been given such a good lead 
through the advertising, it is so much 
easier for them to get business, either 
through canvassing and answering en- 
quiries or follow-up work on advertising. 

With all central stations the peak load 
is generally in the earlier part of the 
evening, and it is therefore an important 
item for the company to secure business 
which will even up the load. To do this 
it is necessary for the business depart- 
ment to work on installations such as 
power and heating. 

In order to develop the power business, 
the solicitor should be familiar with the 
other forms of power and state their com- 
parative disadvantage. He should also 
be able to lay out power installations in 
the most economical way, and see that 
customers follow suggestions and get the 
desired results. 

Another good way to increase business, 
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if there are many small users of power 
who can not afford to lay out the money 
for a new electric equipment, is to 
advance the cost of the motor or mo- 
tors, which can be repaid in monthly 
instalments. This means revenue for 
the central station, and should, therefore, 
be given special attention. The solici- 
tors should keep close watch on all gas 
engines and when they break down or 
give trouble get on the ground and talk 
electric power. | 

In addition to the power business, there 
is a newer field for the use of electric 
current which will also help to even up 
the load on the company’s system. This 
is electric heating. Of the revenue-pro- 
ducing heating devices, the electric flat- 
iron has already begun to show results 
to central station companies which have 
had the foresight to actively push its 
use. There are also heating and cooking 
devices, which, while not great revenue 
producers, are good advertisers, and help 
to swell the gross receipts. The best 
method of increasing this business is to 
deliver these heating and cooking de- 
vices on thirty days’ trial, and if same are 
satisfactory they should be sold at prac- 
tically cost. With the electric flat-iron 
it is in most cases advisable to lend the 
iron- to the customer, and the increased 
current consumption will soon repay the 
company. 

Besides the many advantages of elec- 
tricity over the other forms of illumina- 
tion, there is one especially important 
point to bear in mind in securing this 
business, and that is, the proper layout 
of the lights. It is, therefore, needful 
that the solicitors have a knowledge of 
illuminating engineering, as in some 
cases it is only by this method that cus- 
tomers may be secured and satisfied. 

The electric sign business should be 


given attention, and the company should ~ 


furnish and install signs on the premises 
of customers free of charge. This method 
has met with much success in many cen- 
tra] stations. The usual form is that 
customers are required to sign a con- 
tract with a minimum charge per month. 
The company could furnish clock switches 
for signs where customers desire the sign 
to burn after the closing hours. It is 
to their interests to do this, as it not 
only means increased current consump- 
tion, but induces other merchants on the 
street to make their places attractive by 
night as well. 

The idea is for the central station to 
work up the matter of proper illumina- 
tion and get the merchants in the city to 
make a more liberal use of light, not only 
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during open hours, but after stores are 
closed for the evening. 

In a new department of this kind we 
must initiate an accurate system of keep- 
ing records and following up new busi- 
ness. To do this the solicitors should 
be provided with a small card index file, 
in which they should keep a record of all 
prospective business and see that it is 
followed up properly. They shall note 
the date and result of every call. 
addition to this, they should make a 
separate report to the office of every call. 
Agents should be furnished with blank 
forms for this purpose. These should 
be of three kinds, each a different color; 
one form to be used when a customer's 
application is secured, another form for 
prospective business, where customer will 
consider the use of current, and the 
other form for holding present business 
or other miscellaneous reports. After 
checking these reports in the office they 
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This card can be used to keep a com- 
plete record of the customer’s installa- 
tion, etc., and any other records neces- 
sary can be entered on the other side 
of the card. 

All records of this office should be filed 
according to location. 

Two card catalogues should be kept, 
one for connected, and the other for dis- 
connected customers. 

The solicitors should make out the 
working orders for the business secured 
by them. After being checked and re- 
corded in the office, the order should then 
be approved by the credit department. 
After it has been properly approved it 
is forwarded to the installation depart- 
ment to do the work. 

The office is to keep a record of all 
business secured, and this can be done 
by keeping a report showing each day’s 
business, as follows: 


Address Business 
Name____-_---————.—s|~- ee enna 
Application Dated_______Rate Solicitor 

roet Installation aoet or Com leted | Remarks 


should be filed, excepting reports where 
people are considering the use of current, 
which should be filed temporarily and fol- 
lowed up until contract is closed. 


SNe a 


| 


These sheets can be totaled up each 
day, and at the end of the month a 
report can be readily made showing the 
business secured during the month. 


SOLICITOR'S DAILY REPORT 


Locatio ___Present Form Power a 
' Name _____._..._ Estimated H. P. Required 
Business sace neh SEA SOF ia 
Present Lighting. ——- Will customer consider- —— 
Probable Installation — —. Remarks 


Wired... Ci‘ 


Date ___. Checked by 


The above is a form which can be used 
for this purpose. 

All forms to be printed the same, but 
each form to have a different color. 

In this way the solicitor’s work can 
be checked up, and every month a re- 
port can be made up of the number of 
calls, and the amount and kind of busi- 
ness secured by him. A customer’s card 
should be kept as follows: 


REPORT OF BUSINESS SECURED, ______1 


Name Address Arcs 


————— 


—— ç — — Solicitor ———— 


To operate a department such as out- 
lined here, the cost will be approximately 
as follows: 


Per Year 

Salary of contract agent............. $1,800 
Two solicitors, each $18 per week.... 1,872 
One clerk, $12 per weck..... Leeren 624 

- For advertising.............0eeeeees 2,000 
Totals otsacasee, a Ainuke $8,296 


——_Á— m ČČ——Č—Č 


| 
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A New Splice Protector. | 

The accompanying illustration shows a 
new splice protector placed on the market 
by Jordan Brothers, 74 Beekman street, 
New York city. This splice protector af- 
fords a solid, substantial soldered and in- 
sulated splice and provides a fire and 
water-proof porcelain protection at the 
point where the insulation resistance -of 


the rubber cover on the wire is impaired 


by the splice. The splice is held in posi- 
tion by the capping of the molding and 
is practically invisible. The illustration 
shows the protector in place before the 
capping has been attached. This does 


A NEw SPLICE PROTECTOR. 


away with exposed wires at the point 
where the splice is made and obviates the 
possibility of capping nails being driven 
through the splice. The splice is made 
for two or three-wire or any combination 
of branches. 

A ——_*a>e—__— 

The Apple Ignition System 
for 1907. 

In this period of gas-engine-ignition 
progress the demand for a better and 
more reliable method of obtaining all pos- 
sible power out of the gaseous mixture 
has called forth many new and merito- 
rious ignition devices. 

It is an accepted fact that the ignition 
factor of gas-engine development has not, 
with two exceptions, advanced with as 
rapid a pace as the combustion engine 
itself. We are, as it were, in a period of 


INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


ignition unrest—a period reached and 
passed by gas-engine designers some time 
ago, to give place to the conservative de- 
velopment of the single type of motor. 


APPLE IGNITION SYSTEM— VOLTMETER AND 
Four-Way SwItcuH. . 


The Dayton Electrical Manufacturing 
Company, Dayton, Ohio, has placed on 
the market as part of its 1907 system a 
combination indicating snap-switch, volt 
ammeter and automatic cutout, assembled 
in a hard-rubber case, not occupying more 
than six by three and one-half by three 
and three-quarters inches of space. A 
study of this switch and meter panel re- 
veals at once the fact that it enables the 
operator to obtain complete knowledge and 
control of his ignition system. 

This switch is designed to be used with 
the. Apple battery charger and a storage 
battery. Not only does it enable the en- 
gine user to determine the exact ampere 
consumption of every coil, but it also 
enables him to charge his battery at the 
same rate at which discharge takes place, 
thus maintaining the battery in a con- 
stantly charged and high state of efficiency 
at all times. 

As previously stated a combination volt 
ammeter is mounted on the front of a 
smal] hard-rubber dashboard box directly 
above a four-way switch. This switch 
is of the rotary snap type. The switch 
dial has four indications—“off,” “battery 
volts,” “ampere discharge,” “ampere 
charge.” When switch is on “battery-volt” 
position the exact voltage of storage bat- 
tery may be determined. On this position 
the car may be run from the storage bat- 
tery direct. The next position, “ampere 
discharge,” shows the ampere rate at which 
the current is being consumed by each in- 


low 
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dividual coil, providing the engine is 
turned to each coil contact respectively or 
all of the coils when the engine is running. 
“Ampere-charge” position denotes the rate 
at which the Apple dynamo is charging the 
storage battery. By means of an adjust- 
able governor fitted to the dynamo the 
ampere-charging rate may be varied at 
will. However, this charging rate, when 
once “set” by the operator, will remain 
constant regardless of the speed of the en- 
gine. This is due to the operation of the 
Apple automatic friction governor, whose 
principles are well known. 

To obtain the highest efficiency from an 
ignition system the battery must be kept 
in a healthy, fully charged condition. This 
condition is obtained and maintained by 
the dynamo, automatic friction governor 
and switch. Furthermore, on this third 
position, the position which connects the 


APPLE IGNITION SYSTEM — DIAGRAM OF 
CONNECTIONS. 


dynamo in parallel with the battery, the 
dynamo constantly charging the battery 
and the ignition-current supply being 
drawn from this battery, an automatic 
cut-out affixed to the rear of the 
meter panel is thrown in the circuit. 
Should the dynamo current fall be- 
the proper consistent charging 
rate this automatic cut-out severs the con- 
nection between the dynamo and storage 
battery by a positive break of the cut-out 
armature, and when the proper charging 
rate is attained connections are again made 
between dynamo and battery. This cut- 
out would also work should the engine 
stop while switch was on third position. 
There is, therefore, no danger of the bat- 
tery deteriorating by reason of its current 
flowing through the dynamo. The fourth 
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position is the “off” position. All con- 
nections are open. 

The additional value of a system of this 
nature, especially at this time of coil con- 
sumption agitation, becomes apparent. The 
well-known Apple dynamo storage battery 
system furnishes its owner with as much 
current as he may desire. He is therefore 
enabled to use coils giving a spark of 
hotter intensity with a consequent gain 
of power. 

Another innovation in Tenton work is 
the employment by this company of a flex- 
ible shaft drive wherever necessary. The 
company has had this feature in mind 
for a number of years, and the flexible 
drive as it is placed on the market is the 
result of numerous experiments and pre- 
vious models. The shaft therefore may 
be looked upon as an assured success. By 
means of this flexible drive the dynamo 
may be affixed to the running board or 
under the seat. It is possible to apply this 
system much more readily than has pre- 
viously been the case with some makes of 
cars. The governor will be fitted with ball 
bearings. Ball-bearing guides for the flex- 
ible shaft will also be provided. 

The strides which this company has 
taken in the last year or so toward the 
perfection of its system of ignition have 
been augmented by the addition of these 
three new features for 1907, the flexible 
drive, the adjustable governor and the 
combination switch and meter panel. 
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DIESEL ENGINES FOR INTERURBAN 
RAILWAY SERVICE. 


BY NORMAN McCARTY. 


The records of the Diesel oil engine 
in this country and abroad have demon- 
strated— 

1—The consumption of fuel per brake- 
horse-power in the smallest engine is not 
fifteen per cent greater than that of the 
largest units, and in every case is within 
the builders’ guarantee of twelve and one- 
half gallons of oil for each 100 kilowatt- 
hours delivered at the switchboard under 
the operating conditions of the system as 
proposed in this article. The actual fuel 
consumption of a 225-brake-horse-power 
unit at full load is ten and one-fourth gal- 
lons for each 100 kilowatt-hours, with a 
generator efficiency of ninety per cent. 

x—That the consumption of fuel per 
brake-horse-power is practically constant 
from half-load to the rated capacity of the 
engine. 

With the above facts established as they 
have been by the records of many plants 
in actual operation there should be no ob- 
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jection to the installation of Diesel oil 
engines for interurban railway operation, 
in so far as relates to fuel economy. It 
is also safe to assume that the actual 
labor required to operate a number of 
Diesel primary stations will be less than 
that required for a central steam station 
together with that needed for the neces- 
sary transformer stations. 

The only objection to be raised would 
refer to the continuity of service, the 
extreme variation in the load and small 
overload capacity of the internal combus- 
tion engines. The installation of a small 


storage battery in each station meets these - 


objections and the desirability of the in- 
stallation of Diesel engines and low-ten- 
sion direct current as a substitute for 
steam equipment and high-tension cur- 
rent, either with transformers or single- 
phase motors, becomes merely a question 
of first cost and future operating economy. 
The following is offered as a close estimate 
of the comparative cost for the installa- 
tion and operation of a fifty-mile road, 
with five fifty-ton cars operating at thirty 
miles an hour on one-hour headway for 
eighteen hours: 

There would be four power stations, 
each with the following equipment: one 
150-kilowatt direct-current, 650-volt unit; 
one 240-ampere-hour storage battery. 

The four engines would deliver 600 
kilowatts, and sixteen hours of actual op- 
eration at full load would be sufficient for 
engine service, making a total output of 
9,600 kilowatt-hours per day. 

The storage batteries would operate the 
road for the balance of the day, including 


_ owl cars and light and power for car 


barns when the engines were idle. 

The total fuel oil required would be 96 
X 1214 = 1,200 gallons, which at three 
cents would make $36, the fuel cost. 

The labor required for operating the 
four stations would be as follows, divided 
into two shifts of ten hours each: 


One chief engineer and electrician ....$ 5 
Eight assistants at $3 per day ........ 24 
Total cost for labor per day.. .... $29 


Supplies (lubrication and waste), $1.50 
per day for each station, or for four sta- 
tions, $6.00 per day, making the operat- 
ing expense: 


Piel ys Mein ceurenscn sgn Sec 36 
Labor chet ecu te ouey a 29 
Supplies s os.ntes haces saas 6 

TOA) sccepiwseds yai 71 


The cost per kilowatt-hour (fuel, labor 
and supplies) would then be 7.4 mills. 

The Diesel station would deliver to the 
low-tension feeders all of the current gen- 
erated while the steam plant, operating 
through high-tension lines with trans- 
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formers and rotaries, would probably not 
do better than sixty-five per cent, so that 
a steam plant must deliver current on 
the switchboard at the central power-house 
at not to exceed five mills per kilowatt for 
fuel, labor and supplies to equal the 
economy of the Diesel engine for current 
delivered to the low-tension feeders. 

As the amount of low-tension copper 
would be exactly the same regardless of 
the system installed, this cost can be 
eliminated from the comparison of the 
two systems, so also the cost of the track 
and bonding. 

The cost of each rotary station building 
would about equal the cost of building for 
each Diesel station and we have only to 
compare the cost of the steam plant, elec- 
trical equipment and building, plus the 
high-tension line and transformer station 
equipments, against the cost of the Diesel 
engines, with generators and storage bat- 
teries as follows: 

Each Diesel station consisting of one 
225-brake-horse-power engine, one 150- 
kilowatt, direct-current generator. and 
switchboard, one 240-ampere-hour battery, 
which could be completely installed, in- 
cluding foundation, for $35,000; or four 
stations for $140, 000. 

A steam-driven plant for a road of this 
character, however, would install in the 
power-house two 600-kilowatt units, one 
of which would act as a reserve under 
usual operating conditions. Each sub- 
station would in all probability be 
equipped with two 300-kilowatt rotaries, 
with step-down transformers and devices 
necessary for their operation, one of the 
300-kilowatt units being relied on as a 
reserve capacity. 

A fair average cost of this equipment 
using rotary substations would be about 
as follows: 


A 1,200-kilowatt steam station includ- 
ing engines, boilers, stack, gener- 
ators, step-up transformers, switch- 
board and auxiliaries, at $95 per 
kilowatt, completely installed ..... $114,000 | 


Building foundations.... ........... 15,000 
Fifty miles of three-phase, high-ten- 
sion line, at $600 per mile.. : 82,500 
Four transformer stations, equipment 
COM PlOle iiss Henne itea swine Bias ,000 
225,500 
Showing a saving in first cost for the 
Diesel system of .... .........-... £85,500 


The installation of the storage battery 
in connection with the Diesel engine 
would eliminate any necessity for reserve 
generating apparatus, as the combined 
capacity of the generating equipment and 
storage reserve in each station would be 
equal to the demand for intervals long 
enough to meet extreme operating conais 
tions or peak loads. 

The items of interest and depreciation 
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(repairs) are in favor of the Diesel in- 
stallations, as the first cost is less than 
- that of a high-tension system, consequent- 
ly less interest charges, and even, if we 
assume that the repairs on the Diesel 
engines are equal to the combined repairs 
of steam engine and boiler installations, 
the expense of maintaining the high-ten- 
sion line and transformer stations would 
greatly exceed the expense of maintaining 
the storage batteries connected with the 
Diesel system. 

The above statement, as presented, is 
exceedingly conservative, and probably 
more favorable to a steam-driven, high- 
tension system than the average figures 
for actual operation on a system of this 
size would show. 

Perhaps the strongest argument to be 
presented in favor of the system proposed 
next to its simplicity and operating econ- 
omy is the advantage of being able to 
build for present needs without in any 
way affecting the economy, reliability, or 
flexibility of the line as the future ex- 
tensions become necessary or additional 
service added to existing lines. Each sec- 
tion having its own power-equipment, ad- 
ditional sections can be added from time 
to time, and equipped as though they were 
separate properties, while additional en- 
gine units can be added to each station as 
the service develops and demand for power 
increases. The investment can be limited 
to the immediate necessities without any 
thought as to future extensions or heavier 
traffic, with the advantage of decreased 
interest charges and a much higher operat- 
ing economy because the generating units 
installed are always properly proportioned 
to the service as it exists at that time. 
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Blue-Print Washing Machine. 


A machine devised for washing long 
rolls of blue-print paper printed by one 
of the continuous systems is being used 
in England. The full value of the con- 
` tinuous printing system can not be en- 
joyed if it afterwards becomes necessary 
to develop and wash the paper sheet by 
sheet. ‘In the present machine, which is 
described in Engineering (London) for 
November 9, the roll of paper, after having 
been printed, is passed through the wash- 
ing solution by means of rubber rolls 
driven by a small motor. A wash spray 
is provided for use when necessary. 
From the washing tank the paper passes 
through rubber-coated rolls which express 
most of the water, and then is carried 
through a drying oven, from which it 
emerges finished and dried. The oven is 
heated either by steam, gas or electricity. 
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FIRE-PROOF INSULATED MAGNET 
WIRE. . 


BY W. H. EASTON. 


One of the striking tendencies of mod- 
ern engineering practice is the growing 
demand for indestructible materials. Steel 
and concrete buildings, all-steel cars, fire- 
proof theatre furnishings, etc., demon- 
strate the desire to obtain structures that 
resist those forces that combine for their 
destruction. The growing use of fire-proof 
magnet wire illustrates this tendency es- 
pecially well, and it is gradually eliminat- 
ing from electrical machinery the weak 
point, +. e., inflammable insulation. 

It has been the great misfortune of elec- 
trical development that the great majority 
of substances used for insulation are in- 
capable of resisting heat. In view of the 
fact that electrical energy always produces 
heat, this almost rises to a positive engi- 
neering error. Cotton has been the stand- 
ard insulation for magnet wire, but the 
use of cotton as an insulator is very much 
like the use-of a metal with a low melting 
point (such as Wood’s or Rose’s metal) 
for a conductor. For, while admirable in 
every other of its properties, cotton is un- 
fortunately incapable of resisting continu- 
ously a temperature of much above the 
boiling point of water. Burnt-out arc 
lamp and armature coils and roasted fields 
are a common occurrence and are respon- 
sible for a tremendous economic loss. 

The problem of heat-resisting wire has 
been the study of half a century, and has 
been solved in various ways with more or 
less success. Asbestos has been, of course, 
the basis for the insulation of every 
wire of the class mentioned, and for many 
years inventors have been trying various 
methods of applying asbestos paper or 
twine to wire. The paper or twine has 
held upon the wire in most cases, either 
with cotton thread or a heavy coating of 
organic paint. In either case the strength 
of the whole is not more than the strength 
of the weakest part. 

The Heany fire-proof insulated magnet 
wire is the last form to be produced. It 
differs from all previous attempts inas- 
much as the asbestos is used in the fibrous 


-condition without being worked into twine 


or paper. The fibres of asbestos are ap- 
plied in a filmy condition to the conductor 
and are then saturated with an inorganic 
cement which forms a homogeneous, du- 
rable, flexible, uniform covering, in the 
nature of a paint which can be built up 
from a thickness equivalent to a single 
wrap of cotton to any desired diameter. 
The result of this structure is to produce 
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an insulation that can not be destroyed 
by heat, no matter of what degree. There 
is nothing in it that can burn or decom- 
pose (except a very slight amount of gluey 
matter used to make the filmy insulation 
adhere temporarily to the wire), and coils 
may be obtained by the use of this wire 
that are practically indestructible, except 
be lightning or mechanical injury. In 
fact, coils can be made red hot without 
short-circuiting. This has frequently oc- 
curred in practice in the case of arc-lamp 
coils. 

A study of the destruction of cotton- 
wound coils shows that they usually burn 
out in one of three ways: 

1. By lightning. No insulation suit- 
able for magnet wire will withstand this. 

2. By being suddenly overloaded so that 
the temperature of the conductor rises 
beyond the carbonizing point of cotton. 
This is not apt to happen in carefully 
designed and properly used apparatus, but 
accidents do happen occasionally. The use 
of fire-proof insulated wire prevents de- 
struction unless the temperature is so high 
as to fuse the conductor. Proper fuses 
should prevent the latter catastrophe, but 
they are often powerless to prevent a sud- 
den rush of current that will burn out 
cotton, until after the damage is done. 

3. By a gradual carbonizing of the cot- 
ton, rendering it friable and conducting. 
This is the usual course of events and it 
is the final fate of every cotton-wound 
machine, unless a very large factor of 
safety is allowed or mechanical injury gets 
at it first. The heat invariably produced 
while a machine is in use gradually drives 
out the moisture in the cotton, causing it 
to lose its strength. A continuation of the 
elevated temperature (and practically 
every electrical machine runs fairly hot) 
roasts the cotton and carbonizes it. Either 
the cotton finally becomes a conductor and 
short-circuits, or it falls to powder, allow- 
ing the adjacent conductors to touch—the 
result is the same in either case. 

With fire-proof insulation the gradual 
roasting is entirely obviated. The con- 
tinued temperature of 200 to 300 degrees 
Fahrenheit has absolutely no effect on the 
insulation, and in consequence coils haye 
an almost indefinite life instead of from 
six months to a year, which seems to be 
the average life of a street-railway field 
coil. This gradual roasting is the fate of 
any insulation that contains a large per- 
centage of organic matter, whether it also 
contains asbestos or not. 

All heavy-service apparatus, such as roll- 
ing-mill, traction and crane motors, are 
lamps, lifting magnets, transformers, 
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blow-out coils, etc., are in constant danger 
of burnouts, and it is in these forms of 
apparatus that the fire-proof wire is being 
most extensively used. 

The breakdown point of the insulation 
0.010 inch thick is about 600 volts. Its 
ohmic resistance is equivalent to cotton 
of similar thickness and under similar at- 
mospheric conditions, when cold. At ele- 
vated temperatures, fire-proof insulation 
has a much greater ohmic resistance, how- 
ever, and it is probable at operating tem- 
peratures a motor wound with fire-proof 
insulated wire would be more efficient than 
one wound with cotton. 
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BANK OF TRANSFORMERS WOUND WITH FIRE-PROOF WIRE. 


The accompanying illustration shows a 
bank of indestructible transformers with a 
regulating reactance coil. These trans- 
formers are used to heat-resistance fur- 
naces and take 110 or 220 volts at the 
primaries and deliver eleven or twenty-two 
volts at the secondaries. They can be over- 
loaded indefinitely if it is required. They 
are wound with the Heany fire-proof insu- 
lated magnet wire, and are made up with 
mica, asbestos tape and twine. 


Two Thousand Six Hundred 
Dollars in Prizes for an 
Electrical Solicitor’s Hand- 
book. l 

The Cooperative Electrical Development 
Association, Cleveland, Ohio, announces 
an offer of $2,600 in prizes for an elec- 
trical solicitor’s handbook. It will be re- 
membered that earlier in the year the Co- 
operative Electrical Development Associa- 
tion awarded $1,000 in prizes for papers 
on the subject of the organization and 
conduct of a new-business department 


suitable for central stations in cities of 


50,000 population and under. The prize 


winners were announced at the Atlantic 


City (N. J.) convention of the National 
Electric Light Association, the committee 
which sat in judgment upon the papers 
being appointed by President Blood, of 
the National Electric Light Association. 
Through the cooperation of the technical 
press and also by means of distribution in 
pamphlet form, these papers have received 
widespread publicity. 

The present prize offer is the result of 
the joint action of the Cooperative Elec- 


ELECTRICAL REVIEW 


trical Development Association and a co- 
operating committee of the National Elec- 
tric -Light Association. It is hoped by this 
means to secure contributions from man- 
agers of new-business departments and 
solicitors, which may be compiled into a 
handbook for use by central station men 
generally. The contributions will be 
divided into three classes, and the prizes 
will be awarded as follows: 

One thousand dollars for the “Light” 
section, of which $500 will be awarded as 
the first prize, $300 as the second prize, 
and $200 as the third prize. 

One thousand dollars for the “Power” 
section, of which $500 will le 
awarded as the first prize, $300 
as the second prize, and $200 
as the third prize. 

Six hundred dollars for the 
“Heat” section, of which $300 
will be awarded as the first 
prize, $200 as the second prize, 

and $100 as the third prize. 

A pamphlet is in course of 

preparation, which will contain general 
suggestions for the benefit of those who 
will compete for these prizes. This 
pamphlet will be sent to any one interested 
upon request. 

A committee appointed by the National 
Electric Light Association will sit in 
judgment upon the contributions, and its 
decision, which will be arrived at just 
before the next convention of the National 
Electric Light Association, will be an- 
nounced at the convention. 

The winning contributions, or a com- 
bination of winning contributions, will be 
utilized in such a manner as to confer the 
greatest benefit to the electrical. business 
along lines which will be determined by 
the joint committee at some future time. 

This offer affords an opportunity for 
the man connected with the commercial 
development of central station practice 
to make a valuable contribution to the 
literature of the subject, to increase his 
prestige and establish his reputation, and 
at the same time to secure a pecuniary 
reward commensurate with the effort 
made. 
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Automatic Electric Motor- 
Driven Pumping Plant. 

A successful induction motor-driven 
pumping plant for supplying railroad 
water tanks is in operation on the Lake 
Shore & Michigan Southern, at South 
Bend, Ind., is described in the Railroad 
Gazette for November 23. The pumping 
outfit consists of two Worthington single- 
stage turbine pumps, each direct-con- 
nected to a six-pole, seven-and-one-half 
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horse-power, threé-phase, 440-volt Gen- 
eral Electric Company induction motor. 
Two pumping sets are installed, so that 
in case one set fails, repairs can be made 
without shutting down the plant. Power 
for operating the induction motors is 
taken from the lines of the St. Joseph 
& Elkhart Power Company. | 

The pumping house is a round brick 
structure, erected at the top of a concrete- 
lined wall. The floor is of concrete, sup- 
ported by I-beams, and is ten feet below 
the level of the ground. On this the 
pumps are erected, and for keeping the 
pump room dry, four ventilating ducts are 
built into the wall of the pump house, the . 
outlets appearing in the pilasters in the 
exterior view. 

Each pump discharges water through 
a two and one-half-inch pipe, connecting 
with a four-inch main which leads to the 
supply tank. This tank is located at the 
side of the tracks about 100 feet from the 
pumping station. The controlling device 
is arranged in the housing on the roof, 
the moters being started and stopped 
automatically by a small oil-switch oper- 
ated by a float which has a vertical move- 
ment of about one foot. The difference 
in level in the tank corresponds to 3,000 
gallons of water. This is the average 
amount taken by a locomotive, and is re- 
plenished by the pumping set in about 
twenty-five minutes. The supply tank 
holds about 50,000 gallons and could 
supply fifteen locomotives within a few 
minutes if necessary. However, such a 
heavy demand will probably never be 
made, and in actual practice the pumps 
stand idle for the greater part of the 
time. | 
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To Harness Victoria Falls. 

A despatch to the New York Sun from 
Berlin states that the long-discussed 
scheme of harnessing the Victoria Falls 
of the Zambesi river will be begun imme- 
diately with united British and German 
capital. When the works are completed, 
electric power will be supplied to the in- 
dustries of Rhodesia and the Transvaal, 
including the Rand. Probably many rail- 
ways will be electrified later on, getting 
their power from the same source. 

The Kaiser is greatly interested in the 
undertaking. He has sent a message to 
the London branch of the syndicate ex- 
pressing great pleasure to find serious 
Britons and Germans cooperating in such 
an enterprise because it furthers the cause 
of international peace, which he has so 
much at heart. The British have the pre- 
dominating interest in the scheme and will 
control it. 
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DOMESTIC AND EXPORT. 

SAO PAULO TRAMWAY—At a special meeting of the stock- 
holders of the Sao Paulo (Brazil) Tramway, Light and Power Com- 
pany, Limited, held recently, the propositions to increase the capital 
stock of the company from $7,500,000 to $8,500,000 and to increase 
the directorate from nine to ten members were ratified. 


NEW POWER SYNDICATE—It is announced that Buffalo (N. Y.) 
capitalists have formed a syndicate to take over the charter granted 
in 1893 to the Economic Power and Construction Company. This 
gives the company very broad powers in regard to the securing of 
property for its purposes. The capital of the syndicate is stated 
to be $2,500,000. 


TO INCREASE CAPITAL STOCK—The New York & Port Chester 
Railroad Company has applied to the state railroad commission for 
authority to increase its capital stock from $250,000 to $20,000,000 
and for permission to issue a mortgage for $20,000,000 toward 
the expense of building the road. President W. P. C. Gotshall 
testified that the road’s construction will cost $40,000,000. The 
commissioners took the matter under advisement until December 11. 


NEW HAVEN ROAD BUYS TROLLEY LINES—The New York, 
New Haven & Hartford road has acquired the Ray system of street 
railways, including seventy miles of electric lines in northern Rhode 
Island and southern Massachusetts. The terms were not given out. 
The lines included are the Woonsocket Street Railway Company, 
paid-in capital, $200,000; the Milford, Attleboro & Woonsocket Street 
Railway Company, $318,000; the Columbian Street Railway Com- 
pany, $100,000, and the Providence & Burrillville Street Railway 
Company, $417,000. The New Haven now controls practically all 
the street railways between Providence and Worcester. 


WIRELESS CONSOLIDATION DENIED—The announcement 
made last week of the consolidation of the interests of the Marconi 
and De Forest Wireless Telegraph Companies into the United Wire- 
less Telegraph Company, organized with a capital of $20,000,000 
under the laws of Maine by Abraham White, president of the Ameri- 
can De Forest Company and others, is denied by John W. Griggs, 
president of the Marconi Wireless Telegraph Company of America. 
Mr. Griggs states that the United Wireless Telegraph Company has 
not secured fifty-one per cent of the Marconi company’s stock, and 
that the Marconi officials are not interested in any way in the 
United company. It is also said that the London Marconi Company 
has no information concerning the merger and does not consider 
such possible. 


THE NEW YORK & NEW JERSEY RAILROAD COMPANY an- 
nounces that the tunnels which it is building from Morton street, 
Manhattan, to a point contiguous to the Lackawanna railroad sta- 
tion, Hoboken, N. J., will be in operation by about July 1, 1907. 
The company is not going to wait until the extensions of the old 
Morton street tunnel route are built before running cars through 
the tunnel. The contract for furnishing the tunnel with an elec- 
trical equipment was awarded a month ago, and the proposed power 
plant to be erected in Washington street, between Jersey City and 
Hoboken, as well as three substations, will be built early next sum- 
mer, It is possible that by July 1 the Sixth avenue (Manhattan) 
extension will be built up to Fourteenth street and that the Astor 
place extension will also be ready for use. The company’s terminal 
station is to be at Sixth avenue and Thirty-third street. 


PLANS FOR UNION OF CHICAGO EDISON AND CHICAGO 
SUBWAY COMPANIES—Plans for the union of the Chicago Edison 
Company with the Chicago Subway have been changed, so that 
instead of a guarantee of dividends reaching nine per cent, the 
Chicago Subway, through a sub-company, will issue $27,000,000 four 
and one-half per cent fifty-year bonds for the $13,500,000 share 
capital of the Chicago Edison Company. This will guarantee the 
nine per cent dividends of the Chicago Edison Company. The stock 
will be placed under the collateral trust four and one-half per cent 
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bonds. It is estimated that the development of the Chicago Edison 
Company will require $15,000,000 in the next five years, which the 
Chicago Subway must furnish in one way or another. To cover these 
requirements and the financing of the subway a blanket mortgage 
of $100,000,000 is under consideration. It is stated that eighty per 
cent of the Chicago Edison Company shareholders have signified 
directly and indirectly their assent to the sale of their stock to the 
Chicago Subway. 


EXTENSIVE UNDERGROUND TELEPHONE SYSTEM—The 
Delaware & Atlantic Telegraph and Telephone Company has com- 
pleted its conduit system between Wilmington, Del., and Philadel- 
phia, Pa., and it is now in use, the overhead wires having been 
abandoned so far as the trunk lines are concerned. Some of the 
pole lines will be retained for use as branch lines, for the con- 
venience of settlements and subscribers along the route, but all of 
the through wires are now under ground. The underground system 
between Philadelphia and New York, built by the Bell Telephone 
Company, with which the Delaware & Atlantic is affiliated, is also 
finished and in use. The company is now planning an underground 
system between Wilmington and Washington, and has men at work 
making the survey, and the company will, in all probability, con- 
struct the line next year. It will employ the same method as that 
used in building the Philadelphia line, beginning operations at sev- 
eral points simultaneously and have the men work toward each 
other. When this work is completed the Bell Telephone Company 
and the, Delaware & Atlantic Telegraph and Telephone Company 
will have a complete underground system between the national cap- 
ital and New York city. When the tunnels under the North and 
East rivers are completed the cables will be run under the rivers, 
giving connection with all of the boroughs of New York city. 


RAPID TRANSIT LINE FROM BUFFALO, N. Y., TO NIAGARA 
FALLS—A certificate of necessity has been issued by the state rail- 
road commission to the Frontier Electric Railroad,which is to be 
a new line of the International Railway Company, running over 
its own right of way from Buffalo to Niagara Falls. Engineer 
Ricker, of the International Railway Company, testified before the 
commission that the construction of the new line would cost, 
exclusive of terminals, about $2,300,000. The road will run over 
a route similar to the one now used by the company’s Niagara 
Falls line, about half a mile to the eastward. President Henry J. 
Pierce, of the International Railway Company, states: “It is 
the company’s plan to build and operate the best appointed and 
the fastest suburban electric railway in America. The schedule 
will call for a forty-five-minute run. The cars will be of the most 
improved type and the roadbed will be the best that the engineers 
can lay. Work will begin early next summer, and the road will 
be in operation late next fall. The old line to the falls will be 
continued as at present. The traffic on the falls line has grown 
so rapidly, and has reached such proportions, that at times there 
has been great difficulty in handling the crowds. More people come 
to the falls every year, and the trolley route from Buffalo is grow- 
ing in popularity. The company has become convinced that in the 
near future its present service will be entirely inadequate, and 
the new line will be built to meet the demands of the increasing 
traffic.” 


NEW PUBLICATION. 


A NUMERICAL LIST OF PUBLICATIONS IN FORCE—The 
Allis-Chalmers Company, Milwaukee, Wis., has published a numer- 
ical list of publications in force October 1, 1906. This Includes 
matter descriptive of electrical machinery, flour-mill machinery, 
mining and crushing machinery, power machinery, pumping ma- 
chinery and saw-mill machinery. Within the past fifteen or sixteen 
months the company has covered with new bulletins about eighty 
per cent of its products. This has taken nearly eighty publications, 
averaging about twenty-four pages. When the list of bulletins is 
completed the number will be considerably in excess of 100. 
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weed .. PERSONAL MENTION. . 

MR. LE ROY CLARK has been elected president of the National 
Steel and Wire Company, succeeding Mr. Everett B. Webster, who 
resigned some time ago. Mr. Clark is also president of the Safety 
Insulated Wire and Cable Company, a subsidiary concern of the 
National company. 


‘MR. EVERETT W: BURDETT, a well-known lawyer eepresent: 
ing. several of the largest electrical firms in Massachusetts, ad- 
dressed the Lowell (Mass.) section of the American Institute of 
Electrical Engineers recently on the subject, “Public or Private 
Ownership of Public Utilities—Which is Preferable?” | 


MR. ROBERT McF. DOBLE, of Colorado Springs, Col., formerly 
of San Francisco, Cal., has been retained as consulting and super- 
vising engineer by Messrs. Curtis & Hine, general managers of the 
reeently organized Central Colorado Power Company, in the de- 
velopment of their large hydroelectric power projects on the Grand 
river, Col. 

MR. CHARLES M. JACOBS, consulting engineer of the Penn- 
sylvania, New York & Long Island Railroad Company, and who 
as fuch planned and has had charge of the work of the Pennsyl- 
vania Railroad tunnels under the North and East rivers and Manhat- 
tan, has been retained by the French government in the undertaking 
of building a tunnel under the River Seine, from Rouen to Havre. 
Mr. Jacobs has prepared plans for the work and presented them to 
the: government officials. Mr. Jacobs built the Ravenswood gas 
tunnel, the first one under the East river, and the four: tubes 
under the North river, two for the Pennsylvania Railroad and 
two for the Hudson Tunnel Company, from Jersey City to Chris 
topher street, Manhattan, and the work is three-fourths completed 
on two tunnels being built from thé Pennsylvania Railroad station, 
in Jersey City, to Chambers street, Manhattan. 


OBITUARY NOTES. 


MR. DANIEL J. LUDWIG died on November 14 at his home in 


Brooklyn, N. Y. He was born in Watsontown, Pa., sixty-four 
years ago and served in the Civil War as a government telegrapher. 
Later he became superintendent of the commercial news department 
of the Western Union in New York city, afterward entering the 
service of the Baltimore & Ohio Telegraph Company. He subse- 
quently became superintendent of the Equitable Manufacturing and 
Electric Company, and at the time of his death was in charge of 
the Brooklyn office of the Stock Quotation Relegraph Company. The 
widow and two sons survive him. 


COLONEL WILLIAM H. REYNOLDS, well known in financial 
circles of New York city, Paris and London as a promoter, died 
at his home, 42 West Ninety-third street, New York city, November 9, 
after an iliness of four weeks. The cause of death was pneumonia, He 
was born in Providence, R. I., in 1827. At the outbreak of the Civil 
War he joined the First Rhode Island Infantry, of which he became 
the commander, displaying high qualities as a leader. At the 
close of the war he became a cotton broker in New York. When 
the Bell Telephone Company determined to introduce its system 
abroad Colonel Reynolds was selected to be the representative, and 
spent about a year in England and on the Continent in the inter- 
est of the company. 


ELECTRICAL SECURITIES. 

While the stock market was extremely irregular during the past 
week, the general tendency was upward, with considerable net 
gains at closing. Monetary conditions continue to be a dominant 
factor in the market’s influence, but there has been a considerable 
easing in rates. An interesting incident in electrical securities 
was the recent announcement of an increase in the stock of the 
General Electric Company from $60,000,000 to $80,000,000. The 
good showing made by the Interborough-Metropolitan, and the near- 
ness to completion of several of the tunnél roads joining Manhattan 
with Long Island and New Jersey, centre attention on these in- 
dustrials. It is sald that the prosperity of electrical] manufacturers 
at the present time is unprecedented, and the indications are that 
this condition will continue for some time. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 24. 


New York: Closing. 
Allis-Chalmers common .............. ETTE 173% 
Allis-Chalmers preferred ......essesseseoce. 4414 
Brooklyn Rapid Transit ...........-..2000- 79% 
Consolidated Gas seseesesosesereeseseeeee e. 138% 
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General Electric ........... ee ee ne eee 175 
Interborough-Metropolitan common......... 3614 
Interborough-Metropolitan preferred .......... 761, 
Kings County Electric ..................4. 150 
Mackay Companies (Postal Telegraph and 
Cables) common ..............c eae c eee 73 
Mackay Companies (Postal Telegraph. and ` 2s 
= Cables) preferred 6.66.04 ceca d dees ods 69 
Manhattan Elevated .......... 2... cc eee wee 143 
Metropolitan Street Railway.......... ere 106 
New York & New Jersey Telephone......... 126 
Western. Union 5 6. ices os his oi Oo oe eR 8514 
Westinghouse Manufacturing Company...... 151., 


The stockholders of the General Electric Company, at a special 
meeting held at Schenectady, N. Y., on November 20, voted to in- 
crease the capital stock of the company from $60,000,000 to: 
$80,000,000. The stock represented at the meeting amounted to 
about 420,000 shares. l 

During the year ended June 30, 1906, the Brooklyn Rapid Transit 
Company expended $8,414,135 for construction and betterments. 
During the previous year it expended $5,596,811 for the same pur- 
poses. During the last fiscal year the combined operating expenses of 
the system amounted to $10,441,377, against gross earnings of 
$18,473,328. The operating expenses for the previous year amounted 
to $9,803,870, against gross earnings of $16,333,444. The percentage 
of operating expenses to gross in 1906 was 56.52, as compared with 
60.02 in 1905. The increase in gross in 1906 was equal, to 13.1 per 
cent, against an increase equal to 6.5 per cent in operating expenses. 

The annual meeting of the Metropolitan Securities Company 
will be held at the otnce of the company, 621 Broadway, New York 
city, on December 12. For the purposes of this meeting the transfer 
books closed on November 27 and will reopen on December 13. 

At the special meeting of the stockholders of the Western Union 
Telegraph Company, the directors, or executive committee, were 
authorized to sell at any time, in their discretion, part or the whole 
of $25,000,000 four per cent gold bonds maturing November 1, 1936. 


Boston: Closing 
American Telephone and Telegraph......... 136 
Edison Electric Illuminating ............... 230 
Massachusetts Electric .......ccccccccccoves 69 
New England Telephone ..........e.eceeees 129 


Western Telephone and Telegraph preferred. 80 


The American Telephone and Telegraph Company’s instrument 
output for October is as follows: gross output, 174,107; returned, 
74,382; leaving net of 99,725. Since January 1 the gross output has 
been 1,680,296, and the returned 555,707, leaving a net output of 
1,124,579. The total now outstanding is 6,922,562. 

Stockholders of the Edison Company, of Boston, at a öpedial 
meeting, voted to authorize the directors to petition the gas com- 
missioners for authority to issue 24,200 additional shares of stock. 


Philadelphia: Closing. 
Electric Company of America............... 12% 
Electric Storage Battery common....... <... 69% 
Electric Storage Battery preferred.......... 69% 
Philadelphia Electric .......... cece eeeces 836 
Philadelphia Rapid Transit................. 22% 
United Gas Improvement............. PPR 9734 

Chicago: Closing 
Chicago Telephone .........ccccccscvcccces 118. 
Chicago Edison Lighħht.......sssessecsecseso 143 
Metropolitan Elevated preferred............ 72% 
National Carbon common...........2..e0e0. 86 
National Carbon preferred............-- EEEE ele 


Union Traction common............eeeeeees — 
Union Traction preferred...............0068- — 


Metropolitan Elevated is showing considerable strength, ad- 
vances having been made in both the common and preferred. It is 
now believed that dividends will be resumed after the first of the 
year or in the early spring. 

It is stated that efforts to secure a dividend on the preferred 
stock of the Northwestern Elevated Railroad Company have been 
renewed by the stockholders, who a year ago petitioned the voting 
trustees for a disbursement. When the petition was presented to the 
trustees last year the petitioners were given to understand that the 
consolidation of the four elevated roads of Chicago was in a fair 
way of being worked out. It was understood at that time that 
within a year the deal would be completed under such an arrange- 
ment as would be beneficial to the holders of Northwestern pre- 
ferred. The trustees of the Northwestern Elevated have agreed to 
give the request of the stockholders careful consideration. 
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ELECTRIC LIGHTING. 
BASIN, WYO.—An electric light plant has been established at 
Basin. 


COOPERSVILLE, MICH.—The village of Coopersville will install 
an electric light plant. 


PENNSBURG, PA.—By a vote of 211 to 57, Pennsburg decided to 
increase its debt to $15,000 for the purpose of establishing a 
municipal electric light plant. 


BERGEN, N. Y.—The village board has granted a franchise to 
the Genesee County Electric Light, Power and Gas Company, Ba- 
tavia, N. Y., to construct and operate a plant in the village of 
Bergen. 


FREELAND, PA.—The electric lighting contract has been 
awarded to the Freeland Consumers’ Light Company. The con- 
tract is to run for three years, and lights are to be furnished at 
$60 each. 


WILMINGTON, DEL.—The Commerrial Light, Heat and Power 
Company, which recently obtained a franchise in this city, has 
turned over to the city treasurer $12,500 of the a 000 which the 
company agreed to pay for public rights. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric Com- 
pany will enlarge its plant. The company has purchased three 
lots on Main street, and will erect a three-story pressed-brick build- 
ing to be used as a warehouse and stable. 


ST. CATHARINES, ONTARIO—The city council has passed a 
by-law authorizing the agreement with the Lincoln Electric Light 
Power Company to continue the contract for eighty arc lights at 
$72.50 per light, which expired on November 1. 


PEMBROKE, ONTARIO—By the new agreement between Pem- 
broke and the Pembroke Electric Light Company, the company gets 
a franchise to erect poles and wires in the town for a period of 
thirty years, from January 1, 1907, and a further period if agreed 
upon. 


SANFORD, N. C.—At a special meeting of the board of aldermen 
of the town of Sanford a franchise was granted the Buckhorn 
Power Company to enter the town. Under this franchise this com- 
pany is to furnish lights by December 20 and power for manufac- 
turing plants by July 1, 1907. 


COLUMBUS, OHIO—The sinking fund trustees have accepted 


the $140,000 bond issue recently authorized by council for the 
municipal light plant. Ninety thousand dollars of the issue is to 
be expended for additional machinery, the remainder to be used 
for taking up defective bonds. 


TOLONO, ILL.—The Tolono Ice, Light and Power Company has 
been formally organized. Officers for the balance of the year were 
elected as follows: H. W. Riley, president; Edward L. Brya, secre- 
tary and treasurer; A. L. Van Meter, manager; I. A. Manley, M. L. 
Van Meter, E. L. Brya, directors. 


BLACKSBURG, VA.—The directors of the Blacksburg Power and 
Supply Company have placed an order with the Weber Gas Engine 
Company, of Kansas City, for the immediate installation of the 
machinery for the company’s power and heating plant. The com- 
pany expects to have the system in operation by January 1, 1907. 


NEW IBERIA, LA.—W. P. Conery, representing the Bayou 
Teche Electric Light and Railway Company, of New Orleans, ap- 
peared before a special meeting of the city council recently with 
a proposition to buy the municipal electric light and waterworks 
plant. He agrees to assume the unpaid indebtedness of the plant, 
amounting to about $40,000. 


MOBILE, ALA.—Mobile is considering the advisability of estab- 
lishing a municipal lighting plant. The figures on which it bases 
its judgment in the matter are those obtained from Jacksonville, 
Fla. Jacksonville, nearly four years ago, obtained a lighting plant 
at a cost of $69,275, and by the end of the second year is said to 
have made the plant pay for itself in full. 


TACOMA, WASH.—The city council has decided to ask bids for 
the installation of an electric plant to generate current for 
lighting the city. The city already owns its lighting system, but 
buys its current from the Seattle-Tacoma Power Company, whose 
contract expires in one year. Recently bids were asked for renewal 


ELECTRICAL REVIEW 


Vol. 49—No. 22 


of the contract and the proposals submitted were considered too 
high. 


WINDSOR, ONTARIO—The finance committee of the council 
is in correspondence with the hydroelectric commission of the 
government in regard to bringing Niagara power to Windsor. Two 
schemes are being considered, one to secure just enough power to 
meet the demands of the city, the other to secure power for Wind- 
sor, Walkerville and Sandwich, making Windsor a distributing 
centre, 


CENTERVILLE, MD.—At a special meeting the Centerville 
Light, Heat and Power Company was incorporated and the follow- 
ing officers were elected: W. J. Peall, president; Walter T. Wright, 
vice-president; J. Fletcher Rolph, secretary; Pere T. Forman, treas- 
urer. The plant is to be operated day and night, and will not only 
furnish heat, light and power to the town, but will extend its lines 
into the country. 


GEORGETOWN, WASH.—The Georgetown city council has is- 
sued permits to the Seattle Electric Company for the construction 
of power-plant buildings. When completed these will cover a 
ground space of 130,000 square feet and cost $1,000,000. The first 
of these buildings, which, with the machinery, is costing in excess 
of $500,000, is nearing completion. The buildings are to be wholly 
of reinforced concrete. 


GREENVILLE, OHIO—The plant of the People’s Electric Light, 
Heat and Power Company, which recently went into the hands of 
& receiver, has been sold for $15,000 to J. T. Blair, representing the 
second-mortgage bondholders. The original cost of the plant was 
$125,000. A committee, consisting of J. T. Blair, Frank Taylor and 
W. C. Pettit, has been appointed to look after the affairs of the com- 
pany until a new board of directors can be elected. 


RICHMOND, VA.—The council committee on light has declined 
the offer of the Virginia Passenger and Power Company to renew 
its contract for lighting the city for five years at $50 a light, and 
has entered into a contract with the company for one year from 
July 1, 1907, at $54.75 a light, with the privilege of renewing the 
contract for another year at the same rate. The company is to 
supply 800 arc lights of 1,200 candle-power each. 


GREELEY, COL.—The Northern Colorado Power Company has 
purchased the Longmont, Loveland, Berthoud, Fort Collins and the 
Greeley power and electric light plants. The sale of the Greeley 
plant was closed in Denver by William Mayher, its manager for the 
last ten years. . All the stockholders of the Greeley plant have 
sold their interests outright, with the exception of Mr. Mayher, 
who retains considerable stock, and is a director in the new com- 
pany. 


STOCKBRIDGE, MASS.—A Stockbridge lighting company has 
been organized, with Allen T. "Freadway, president; Charles E. 
Hull, treasurer; Edward T. Hull, clerk. These officers, together with 
Daniel B. Fenn and Alexander Sedgwick, constitute the board of 
directors. All the capital stock has been subscribed for—$25,000 
divided into 250 shares of $100 each. The-system will be installed 
early in the spring, so that it may be in working order by the first 
of May. 


AKRON, OHIO—To compete with local natural-gas companies, 
the Northern Ohio Traction and Light Company will make a re- 
duction of fifty per cent for lighting, beginning January 1. The 
reduction will be from twelve to six cents per unit. The new 
rate with discount for prompt payment will mean a cut of sixty- 
seven per cent from the present rates. Additional machinery for 
lighting has been installed and the company will be prepared to 
supply almost the entire city. The same reduction is being made 
in Barberton. 


ORANGE, N. J.—The Orange common council has passed reso- 
lutions awarding contracts for the municipal lighting plant to the 
Crocker-Wheeler Company and the Western Electric Company. The 
Crocker-Wheeler estimate totalled $33,047, and the concern will 
provide for that amount three Ball & Wood tandem-compound en- 
gines, three standard Crocker-Wheeler alternating-current gener- 
ators, a switchboard complete and 350 arc lamps installed complete. 
The Western Electric Company, whose bid was $17,400, will furnish 
1,200 shaved chestnut poles and approximate thirty miles of copper 
wire, covered. 
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ELECTRIC RAILWAYS. 


INDEPENDENCE, KAN.—Work has been begun on the interur- 
ban electric railway to connect Independence, Chanute and Fort 
Scott. 


TOLEDO, OHIO—The Toledo & Western Railway Company’s 
property is to be sold at public auction at Sylvania, Ohio, Decem- 
ber 5, at 12 o’clock noon. 


NEWCASTLE, IND.—Contracts have been awarded for the power 
plant which the Indianapolis, Newcastle & Toledo Railway will 
erect west of Newcastle. The contract price is about $40,000. 


BELLEVILLE, ILL.—An ordinance has been passed granting 
the Mascoutah & Belleville Electric Railway Company the right to 
construct and operate an electric line over certain streets in 
Belleville. 


MUSKOGEE, I. T.—A movement is on foot for the building of 
an electric line between this city and Fort Smith, Ark. General 
Ira L. Reeves, who pushed to completion the street-car system in 
Muskogee, is at the head of the movement. 


FLINT, MICH.—Franchises and rights of way have been se- 
cured for the extension of the Detroit, Flint & Saginaw electric line, 
from Frankemuth to this city. When this link is built electric 
cars can be run between Detroit and Bay City. 


SPRINGFIELD, ILL.—The secretary of state has issued a license 
to incorporate to the Evansville, Mount Carmel & Northern Railway 
Company to construct a road from a point on the Cairo, Vincennes 
& Chicago Railroad, near Mount Carmel, Ill, to a point on the 
Wabash river between Illinois and Indiana. 


OMAHA, NEB.—Omaha & Council Bluffs Street Railway Com- 
pany will increase the capacity of its power-house in Omaha by 
the addition of $250,000 worth of machinery. The increase is made 
necessary by reason of additional car service and of the opening 
of two suburban lines finished recently by the company. 


ATLANTA, GA.—The Georgia Securities Company, through its 
president, Clifford L. Anderson, and its secretary, Alfred Boylston, 
has filed its acceptance of the ordinance recently passed by council 
granting certain franchises for the use of a number of the city’s 
streets in the construction of the Atlanta, Griffin & Macon electric 
railway. | 


MARYSVILLE, OHIO—The Magnetic Springs & Northern Elec- 
tric Railroad, which is now being constructed from the former 
place to Richwood, La Rue and Kenton, has been granted a franchise 
by the county commissioners to operate the road along the county 
pikes 700 feet this side of Richwood and 200 feet on the north side 
of Richwood. 


ATLANTA, GA.—S. S. Busch, Atilla Cox, Jr., and other Louis- 
ville capitalists, have purchased from J. L. Bass the. entire street- 
railway and lighting system at Rome, Ga., at $300,000. Of this 
amount the franchise is valued at $40,000. The actual considera- 
tion is said to have been $175,000, the balance of the purchase 
money to be spent in improvements. 


ATLANTA, GA.—The Georgia Railway and Electric Company 
is planning extensive additions to equipment, in order to relieve 
the congestion in street-car traffic, which has for some time seriously 


impaired the service. About twenty-five new cars will be added 


to the equipment this winter, of which nine will be of the semi- 
convertible type, with double trucks. 


CHAMBERSBURG, PA.—A movement is on foot at Hancock to 
build a trolley line from McConnellsburg, Pa., via Hancock, to Berke- 
ley Springs, W. Va., twenty-eight miles, passing through three states 
in that distance. “McConnellsburg is in the midst of a rich farming 
country, thickly populated. The town is the county seat of Fulton 
county. A number of capitalists are said to be interested in the 
project. 


ANNAPOLIS, MD.—At a meeting of the stockholders of the 
Washington, Baltimore & Annapolis Electric Railway the capital 
stock of the company was increased from $4,000,000 to $5,250,000. 
The increase will be through the issue of 25,000 additional shares 
of capital stock of the par value of $50 each. This company is 
building the new line from Baltimore to Washington, and owns a 
branch to Annapolis. 
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LINCOLN, NEB.—The stockholders of the Citizens’ Railway 
Company have voted to double the capital stock of the corporation 
and will begin the construction of several new lines at once. One 
of these lines will be built to the southern limits of the city, tap- 
ping one of the best-paying territories of the traction company. 
The present capital stock is $100,000, and under the new arrange- 
ment will be $200,000. Much of this has already been subscribed. 


ATLANTA, GA.—At a meeting of the common council of Hape- 
ville, a franchise to lay tracks and operate electric cars within the 
limits of the town was granted to the Georgia Railway and Electric 
Company. Work on the road will start within a month and it is 
expected that cars will be running by the middle of March. The 
company, however, has been allowed one year to get the road in 
operation. The road will run to East Point, where it will connect 
with the main line. 


COLUMBUS, OHIO—Philip R. Peters, Edward Delancy, McClel-. 
lan Matens, Louis J. Snyder and Philip Rising have incorporated 
the Lancaster Traction and Power Company, of Lancaster, Fair- 
field county, Ohio, with a capital stock of $400,000, of which $200,000 
is six per cent non-cumulative preferred. The new company will 
take over the existing street railway, lighting and power plants in 
Lancaster, and also the traction lines running from Lancaster to 
the Boys’ Industrial School. Interested in the companies are R. E. — 
Sheldon and E. K. Stewart, of the Columbus Railway and Light 
Company, and Cincinnati and Philadelphia men. . 


NEW YORK, N. Y.—At a meeting of the board of supervisors of 
Nassau county a franchise was granted to the Huntington Railroad 
Company to build its electric line over that section of the proposed 
route in the town of Oyster Bay from the Suffolk county line in 
Farmingdale southwardly to the Suffolk county line. The franchise 
was granted for aterm of fifty years, free of cost, with a privilege of 
renewal for fifty years more at the expiration of the above-named 
period, at the rate of $5 per year for every 100 feet of track, with an 
increase every twenty-five years thereafter. Work is to be commenced 
within one year, the road to be completed and in operation within 
three years. 


MILWAUKEE, WIS.—The Milwaukee & Fox River Valley Elec- 
tric Road is the name of a proposed line incorporated by J. M. 
Seaman, of Sheboygan, and which, it is said, will connect with the 
Milwaukee Northern electric line at Cedarburg, extending from 
that point north to Fond du Lac. Mr. Seaman’s plans are for a 
line to Plymouth, Elkhart Lake, Stockbridge and along the east side 
of Lake Winnebago. The Milwaukee Northern line will run along- 
side the right of way of the Northwestern road to points many 
miles distant from the other route to Fond du Lac. Reports from 
Sheboygan are that the new road will have a right of way over the 
double track of the Milwaukee Northern into Milwaukee. 


SALT LAKE CITY, UTAH—The board of county commissioners 
has granted franchises to Salt Lake’s two electric railway com- 
panies for interurban lines running between Salt Lake City, Bing- 
ham, Garfield, Sandy, Halliday and Bingham Junction. One fran- 
chise was granted to Harry P. Clark for an interurban electric rail- 
road between Salt Lake City, Bingham, Garfield and Bingham Junc- 
tion. The other was granted the Utah Light and Railway Com- 
pany for a line between Salt Lake City, Sandy, Halliday, Garfield 
and Bingham Junction. The franchises granted give the two com- 
panies the right to construct and maintain the roads, to haul 
freight, express, passengers, baggage, United States mail and all 
other materials between any and all stations on the lines. 


MOUNT VERNON, N. Y.—The New York, Westchester & Boston 
Railroad Company, which for months has been pushing the con- 
struction work on its proposed four-track electric road from 177th 
street in the Bronx to the Port Chester and Connecticut line, has 
practically stopped work in the upper part of the Bronx and in this 
city. This, it is explained, is due to the fact that- the company has 
thus far failed to obtain a considerable portion of its right of way 
both in the Bronx and in Westchester county east of Mount Vernon. 
In Pelham Manor the company has been enjoined by the courts, and 
in New Rochelle the aldermen have refused to grant a franchise. 
It is said that the company will stop entirely unless the desired 
rights are obtained very soon. It is reported that negotiations look- 
ing to the purchase of the Port Chester road by a competing line 
which holds franchises through all the towns in Westchester county 
to Port Chester are now in progress. 
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TELEPHONE AND TELEGRAPH. 


KEOKUK, IOWA—The Mississippi Valley Beeps ‘Company 
will erect a new office building. 


‘MASON CITY, IOWA—The Western Electric Telephone Com: 
pany will install a central-energy system. 


WAHPETON, N. D.—The Northwestern Telephone Exchange 
Company has let the contract for an exchange at Wahpeton. 


JEFFERSON, GA.—Workmen are erecting a telegraph line along 
the right of way of the Gainesville-Midland Railroad, between Jef- 
ferson and Athens. 


BURLINGTON, IOWA—The Gate Telephone Company has been ` 


incorporated with $10,000 capital. It is affiliated with the Missis- 
sippi Valley Telephone Company. 


BETHPAGE, TENN.—The citizens of Westmoreland have organ- 
. ized a local telephone company. Westmoreland is twenty miles 

from Gallatin on the Scottsville branch of the Louisville & Nash- 
ville Railroad. 


DETROIT, MICH.—The Michigan State ee Company has | 


sold $1,250,000 six per cent three-year debenture bonds to N. W. 


Harris & Company, of New York city. The proceeds are to pay for 


new construction. 


WARRENSBURG, N. Y.—The Chestertown Telephone Com- 
pany is constructing a line from Horicon to Hague via Graphite, 
When completed, direct communication will be established with 
Lake Champlain points. 


ANNAPOLIS, MD.—The Chesapeake & Potomac Telephone Com- 
pany, it is said, proposes to submit to the council an ordinance 
asking the use of certain city streets in Annapolis for the laying of 
conduits. This will eventually mean the placing of all wires under- 
ground. : 


BROOKLYN, N. Y.—Work on a new wireless telegraph station 
in the Brooklyn navy yard has been started. The new building 
will be of brick and will cost about $8,000. It will be equipped 
with two masts and will be about five times the size of the sta- 
tion now being used. 


BIRMINGHAM, ALA.—The Southern Bell Telephone and Tele- 
graph Company is putting in telephone exchanges at Cordova and 
Carbon Hill in Walker County. The People’s Telephone Company 
is putting in an exchange at Oakman, in the same county, which 
service will be extended to several mines in that section. 


WINDSOR, ONTARIO—The city council has accepted a proposi- 
tion made by the Bell Telephone Company for a renewal of its 
franchise in Windsor for a term of five years, the company to place 
its wires in conduits on certain streets, remove its poles from Goyeau 
street, give the city six free telephones and pay $750 per year for 
the five years. 


PITTSFIELD, MASS.—Pittsfield and Springfield are to have an 
extra toll line early next season at an estimated cost of $40,000. 
There are now four direct toll lines and three auxiliary lines, which 
the growing business of Pittsfield finds insufficient. The proposed 
line will run through West Springfield, the north end of Westfield, 
Montgomery, Chester Center, Middlefield, Hinsdale, Dalton to Pitts- 
field. 


TROY, N. Y.—The New York & Vermont Home Telephone Com- 
pany, of Troy, has been incorporated with the secretary of the 
state, with a capital stock of $100,000, to operate telephone lines 
in Rensselaer, Washington, Saratoga, Warren and Essex counties. 
The company will be similarly incorporated in Vermont. The direc- 
tors are: W. Levis Burk, William C. Colburn, James H. Caldwell, 
Irvings S. Freeman and William Connors, of Troy; William L. 
Hitchcock, of Cambridge, and Clarence E. Parker, H. J. Stevens, 
Floyd E. Cole, of Granville. 


DATES AHEAD. 

American Society of Mechanical Engineers. New York city, 
December 4-7. 

Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 
to November 30, 1907. 

Northwestern Electrical Association. Milwaukee, Wis., Janu- 
ary 16, 1907. 
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INDUSTRIAL ITEMS. 


THE AITON MACHINE COMPANY, Harrison, N. J, in bulletin 
No. 3 illustrates a new armoring machine. 


QUEEN & COMPANY, INCORPORATED, Philadelphia, Pa., have 
published a small catalogue devoted to portable test sets for all 
uses. ' | . | 


THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., has 
ready for distribution bulletin No. 7, describing and illustrating 
single-phase, alternating-current motors. 


THE TRAY PLATE BATTERY COMPANY, Himenio N. Y. 
it is rumored, will soon occupy a new factory and will have greatly 
increased facilities. 


THE S. H. COUCH COMPANY, Boston, Mass., has removed its 
offices to 156 Purchase street. The company has been growing con- 
stantly and this change is necessary to meet the demand for more 
commodious quarters. 


THE PHOENIX GLASS COMPANY, Néw York city, is mailing 
a unique Thanksgiving reminder to its patrons. The company 
states that its inner-globe proposition is a cause for thanksgiving 
to all who accept it. 


THE ALLIS-CHALMERS COMPANY, Milwaukee,. Wis., has 
published bulletin No. 1417, describing smelting furnaces and 
accessory equipment. This apparatus is made by the mining 
machinery department. 


THE ROCKWELL ENGINEERING COMPANY, New York seit, 
has ready for distribution a series of literature devoted to fuel oil 
and burning appliances, welding furnaces, rivet-heating furnaces, 
brazing furnaces and metal-melting furnaces. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, in catalogue No. 1 describes and illustrates crushing and 
pulverizing machinery. Among the applications illustrated there 
are several installations of electrically driven pulverizers. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
a handsome booklet devoted to the new Pennsylvania terminal in 
New York city. The booklet is a short study of the lighting of 
this terminal. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, Pitts- 
burg, Pa., has ready for distribution a bulletin descriptive of the 
direct-current unit, T-2001. The text describes the Westinghouse 
straight air-brake equipment, schedule SM. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., will be pleased 
to send its November catalogue to any one interested upon re- 
quest. This bulletin is devoted to a description of panel boxes. 
In addition to the descriptive matter, which is highly interesting, 
the physical appearance of this bulletin is ‘considerably above the 
average in attractiveness. _ 


THE A. D. GRANGER COMPANY, 95-97 Liberty street, New 
York city, has published a handsome catalogue descriptive of “Star 
Safety” water-tube boilers. In addition to a careful description of 
the boiler there are several illustrations of the details of the boiler 
and reproductions of views of a number of buildings where these 
boilers have been installed. | 


THE CLEVELAND GAS AND ELECTRIC FIXTURE COM- 
PANY, Cleveland, Ohio, has put on the market an innovation in 
the fixture trade, which it calls its “C” box line fixtures. These 
goods are boxed in a small package, which is convenient for carry- 
ing in stock on shelves, and they are being received with great 
favor by the trade. The company is building a new factory at 
Conneaut, Ohio, with double the floor space of its present factory 
at Cleveland. Part of this equipment is already in operation. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that in addition to the two alternating-current generators 
now in operation at the Kingsland repair shops of the Delaware, 
Lackawanna & Western Railroad there is to be installed an addi- 
tional alternating-current, engine-type generator of 300 kilowatts, 
480 volts, 225 revolutions per minute, three-phase, sixty cycles, to 
furnish the increased demand for power. The other two alter- 
nating-current machines have been working a little over a year. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 246 
Summer street, Boston, Mass., announces that the “Climax” solder- 
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ing flux tube, which, was formerly put up by the Climax Manufac- 
turing Company, Boston, Mass., has been taken over and all patents, 
rights, good will, etc., as far as the soldering flux tube is con- 
cerned, are owned by the Blake company. The tube will be put out 
in connection with the other Blake patents, such as the Blake tube 
fiux. The Blake company announces that it has improved the quality 
of the tube and is prepared to fill all orders promptly. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., has 
appointed V. C. Gilpin, 120 Liberty street, New York city, its New 
York representative to succeed W. J. Bramhall. Mr. Gilpin will 
have charge of sales in the New York district and vicinity, and 
will have on hand also a large stock of goods for the purpose of 
making quick: deliveries. The Steel City Electric Company manu- 
factures Fullman lock nuts, Fullman patent floor outlet boxes and 
other electrical and mechanical specialties. 


M. W. DUNTON & COMPANY, 65 Atlantic avenue, Providence, 
R. I., announce that a recent inventory of stock on hand showed 
7,244 pounds of regular sizes of braided cotton sleevings for insu- 
lating purposes, in addition to a large quantity of special sleevings 
which are constantly being made up for large manufacturers. When 
one stops to think that it- requires from 300 to 1,500 feet, according 
to size, to make a single pound, the enormous quantity carried by 
this firm will be appreciated. ' 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has issued 
a booklet of twenty-eight pages entitled “Holiday Suggestions.” 
The cover design is in three colors and is appropriate, suggesting 
as it does the holiday season. The first few pages are devoted to 
electric reading and desk lamps, many handsome designs being 
shown, and the next two pages to electric heating devices, the elec- 
tric chafing-dish and flat-iron being given prominence. Considerable 
space is devoted to miniature street railways, motors, engines and 
motor boats. There is also descriptive matter concerning learner’s 
telegraph outfits, flashlights, electric clocks and many other elec- 
trical novelties. Copies of this publication may: be had upon re- 
‘quest. 


THE NEW YORK ELECTRIC CONTROLLER COMPANY, 21-27 
‘New. Chambers street, New York city, manufacturer of automatic 
electric controlling devices, reports a steadily growing demand for 
and great success with its apparatus. The devices which the 
company makes a specialty of were developed and put in use two 
years ago, and they were so successful in operation that the com- 
pany is now receiving reorders from the same customers. The 
elevator controller works on any kind of a motor-driven elevator 
-and is said to be absolutely safe and sure in its action. The con- 
trollers permit the stopping and starting of the motors from any 
number of points by means of any ordinary snap-switch carrying 
one-tenth ampere of current. This means a saving in current con- 
sumption, as the motor is so easily started and stopped that the 
employés do not keep it running when not actually needed, and 
electrical troubles due to use of hand rheostat and switch are 
eliminated. The wiring is simple and inexpensive. 
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THE NATIONAL BRAKE AND ELECTRIC COMPANY, Mil- 
waukee, Wis., announces among recent orders for air-brake equip- 
ments the following, many of which are repeat. orders: Chicago 
Union Traction Company, Chicago, Ill, 120 equipments; United 


‘Railroads of San Francisco, San Francisco, Cal., 110 equipments: 


Seattle Electric Company, Seattle, Wash., thirty-eight equipments, 
fourteen trailers; Norfolk & Portsmouth Traction Company, Nor- 
folk, Va., thirty-three equipments, eight trailers; Chattanooga Rail- 
way Company, Chattanooga, Tenn., twenty-seven equipments; 
Northern Ohio Traction Company, Akron, Ohio, twenty equipments; 
Washington Water Power Company, Spokane, Wash., sixteen equip- 
ments, five trailers; Rhode Island Company, Providence, R. I., four- 
teen equipments; Public Service Corporation, Camden, N. J., thir- 
teen equipments; Oakland Traction Construction Company, Oakland, 
Cal., ten equipments; Georgia Railway and Electric Company, At- 
lanta, Ga., ten equipments; St. Louis Car Company, for Tampa & 
Sulphur Springs Railway, Tampa, Fla., eight equipments; Illinois 
Steel Company, South Chicago, Ill., eight equipments; Union Street 
Railway Company, New Bedford, Mass., six equipments; Central 
Pennsylvania Traction Company, Harrisburg, Pa., six equipments; 
Augusta-Aiken Railway and Eljectric Company, Augusta, Ga., four 
equipments; R. W. Blackwell & Company, Ltd. (foreign), six 
equipments; Knoxville Railway and Light Company, Knoxville, 
Tenn., three equipments; Spokane Traction Company, Spokane, 
Wash., three equipments; Lookout Mountain Railway Company, 
Lookout Mountain, Tenn., two equipments; McGuire-Cummings Com- 
pany (car builders), Chicago, Ill., two equipments; Butte Electric 
Railway Company, Butte, Mont., two equipments; Illinois Traction 
System, Danville, 111., one equipment; Johnstown. Passenger Rail- 
way Company, Johnstown, Pa., one equipment; International Rail- 
‘way Company, Buffalo, N. Y., one equipment; Duluth Street Railway 
Company, Duluth, Minn., one equipment; Indiana, Columbus & East- 
ern Traction Company, Newark, Ohio, one equipment; Everett Rail- 
way, Light and Power Company, Everett, Wash., six equipments. 
In addition the company has received orders for over 800 of the new 
type N oil-pneumatic governors and 400 emergency valves since 
the close of the recent Columbus street-railway convention. 


NEW MANUFACTURING COMPANIES. 


ALBANY, N. Y.—The K. W. Electrical Engineering Company, 
of Buffalo, has been incorporated with a capital of $15,000. The 
directors are: L. W. Whipperman, G. E. Morgan and E. W. McIntyre, 


‘of Buffalo. 


ATLANTA, GA.—W. E. Carter, E. D. Kennedy, F. A. Hoyt and 
F. P. Provost have incorporated the W. E. Carter Electric Company 
with a capital of $5,000. Its purpose is to manufacture and sell gas 
and electric supplies. 


DAVID CITY, NEB.—An electric supply company has been or- 
ganized in David City with a capital of $50,000, with Edward 
Butler as president; M. L. Lane, vice-president, and J. R. Evans, 
secretary and treasurer. 


Record of Electrical Patents. 


Week of November 20. 


836,088. LETTER FOR ELECTRIC SIGNS. Horace B. Camp, 
Akron, Ohio. Filed July 3, 1905. A sign with recesses for in- 
candescent lamps. 


836,093. IGNITION DEVICE FOR EXPLOSION ENGINES. Adolphe 
Clément, Levallois-Perret, France. Filed October 2, 1902. An 
igniter for multi-cylinder engines. 


836,107. SECONDARY BATTERY. Louis H. Flanders, Wilkins- 
burg, Pa., assignor to the Westinghouse Machine Company. 
Filed April 15, 1905. The electrodes are encircled by an insu- 
lating member. ; l 


836,122. HIGH-POTENTIAL INSULATOR. Fred M. Locke, Victor, 
N. Y. Filed March 23, 1903. The supporting member is pro- 
vided with a tapering hole for receiving the tapering holding 
bolt. 


836,153. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Louis H. Thullen, Edgewood Park, Pa., assignor to the Union 


836,155. 


Switch and Signal Company, Swissvale, Pa. Filed June 9, 1906. 
A block-signaling system for alternating-current railways. 


ELECTRICAL CONDUCTOR AND JOINT THEREFOR. 
Frank J. Tone, Niagara Falls, N. Y. Filed November 11, 1905. 
A layer of graphite is interposed between the surfaces of the 
joint. 


836,177. ART OF PRODUCING PIGMENTS BY ELECTROLYSIS. 
Edwin D. Chaplin, Boston, Mass. Filed February 3, 1906. Con- 
sists in electrolyzing a soluble acid salt of lead. 


836,202. TELEPHONE-RECEIVER SWITCH. James McMahon, 
Oakdale, Cal. Filed July 24, 1905. A switch within the receiver 
controlled by a projecting lever. a 


836,204. TELEPHONE SYSTEM. Frederick R. Parker, La Fayette, 
Ind. Filed July 27, 1903. A modified central energy system. 
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836,248. ELECTRICALLY OPERATED RAILWAY SIGNAL AND 
GATE. James G. O. Combs and Isaac D. Combs, Harold, Mo. 
Filed April 20, 1906. The gate and signals are operated by 
electric motors. 


836,261. MANUFACTURING ELECTRODES FOR ELECTRICAL 
ACCUMULATORS BY MEANS OF CONTINUALLY WORKING 
MACHINES. Ernst W. Jungner, Kneippbaden, Sweden, assignor 
to Nya Ackumulator-Aktiebolaget Jungner, Stockholm, a com- 
pany. Filed September 11, 1905. Two metallic ribbons fed con- 
tinuously toward each other are perforated and then receive an 
interposed layer of acting material. 


886,122.—HiGH-POTENTIAL INSULATOR. 


836,279. MEANS FOR CONTROLLING THE SUPPLY OF ELEC- 
TRIC CURRENTS. Friedrich W. Schneider, Frankfort-on-the- 
Main-Bockenheim, Germany, assignor to the firm of Voigt and 
Haeffner Aktlengessellschaft, Frankfort-on-the-Main-Bocken- 
heim, Germany. Filed December 17, 1908. A regulator of the 
make-and-break type controlled by a “hot-wire.” 


836,280. SWITCH FOR ELECTRIC CIRCUITS. Burton G. Seavey 
and Walter G. Millen, Keene, N. H. Filed September 22, 1905. 
Terminal blocks with bridging members for making several con- 
nections. 


836,282. ELECTRIC HEATING PAD. Luella W. Shellhamer, Los 
Angeles, Cal. Filed April 2, 1906. An insulated wire resistance 
surrounded by a flexible body. 


836,295. DEVICE FOR LIGHTING BY ELECTRICITY REVERSED 
GAS BURNERS. Paul Benard, Epernay, France. Filed Novem- 
ber 21, 1905. An igniter for inverted gas mantles. 


836,298. PROCESS OF MAKING GLASS INSULATORS OR OTHER 
GLASS ARTICLES. Henry M. Brookfield, New York, N. Y. 
Filed April 22, 1903. The molten glass is automatically divided 
into measured masses which are delivered to the molds. 


836,307. CIRCUIT-CONTROLLING KEYBOARD APPARATUS. 
Patrick B. Delany, South Orange, N. J. Filed March 29, 1904. 
A controller for machine telegraphy. 


836,314. CHARGING SYSTEM FOR STORAGE CELLS OR BAT- 
TERIES. Jacob De S. Freund, Edgewood Park, Pa., assignor 
to the Union Switch and Signal Company, Swissvale, Pa. Filed 
June 10, 1905. A system charging signaling batteries from a 
central source. 


836,339. MAGNETIZABLE BODY FOR THE MAGNETIC RECORD 
OF SPEECH, ETC. Peder O. Pederson, Copenhagen, Denmark, 
assignor to American Telegraphone Company. Filed June 21, 
1901. A blank for telegraphone records, coated electrolytically. 
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836,202.—TELEPHONE RECEIVER WITCH. 


836,352. SWITCH BOX. Charles E. Youmans, Yonkers, N. Y., 
assignor to Julia Hall Youmans, Yonkers, N. Y. Filed June 13, 
1904. A water-tight switch box. 


836,355. PRODUCTION OF GRAPHITE. Edward G. Acheson, 
Stamford Township, Ontario, Canada. Filed September 22, 
1906. A method of making soft, unctuous and non-coalescing 
graphite by heating carbonaceous and carbide-forming mate- 
rials. 


836,396. ELECTRIC OUTLET INSULATOR. John E. Moore, Daven- 
port, lowa. Filed October 27, 1902. A combination fixture for 
gas and electric outlets. 


836,407. TELEPHONE ATTACHMENT. Joseph Silverman, San 


Francisco, Cal. Filed March 5, 1906. A spring attachment to 
the telephone hook for holding it in two positions. 
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836,427. MOTOR-STARTING SWITCH. Thorsten von Zweigbergk, 
Preston, England. Filed May 21, 1906. Two terminals are pro- 
vided, one for determining the starting resistance and one for 
short-circuiting it. 


836,454. TELEGRAPH KEY. Edward M. McConihay, Lewiston, 
W. Va. Filed December 29, 1905. A modified key. 


836,480. DRY-BATTERY CELL. John W. Brown, Cleveland, Ohio, 
assignor to National Carbon Company, Cleveland, Ohio. Filed 
September 14, 1906. A battery in which the internal resistance 
is the same along any path. 
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886,531.—MEAN8S FoR RECEIVING INTELLIGENCE COMMUNICATED BY 
ELecTsaic WAVES. 


836,489. TESTING SYSTEM FOR TELEPHONE LINES. William 
W. Dean, Chicago, Ill., assignor to Kellogg Switchboard & Supply 
Company, Chicago, Ill. Filed June 29, 1903. A testing device 
is normally connected with the tipstrand of the operator’s cord. 


836,490. DETACHABLE INCANDESCENT LAMP SHADE. Henry 
D’Olier, Jr., Philadelphia, Pa. Filed September 21, 1905. The 
shade is held to the end of the socket by. clips. 


836,497. PROCESS OF IMPROVING THE MAGNETIC QUALITIES 
OF IRON-SILICON-ALUMINUM ALLOYS. Robert A. Hadfield, 
Sheffield, England. Filed August 21, 1906. The process consists 
in reducing the hysteresis action of an {ron-silicon-aluminum 
alloy, low in carbon and manganese, by heating above the critical 
point and then cooling. 


836,512. METHOD OF EXTRACTING GUTTA-PERCHA. Eulalie 
C. Larsen, Singapore, India, administratrix of Aime Arnaud, 
deceased. Filed August 23, 1905. A process for extracting gutta- 
percha from leaves. 


836,514. TELEPHONBD CORD-CIRCUIT. Albion D. T. Libby, Chi- 
cago, Ill., assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. Filed September 3, 1904. A cord for a magneto 
system. 


836,531. MBANS FOR RECEIVING INTELLIGENCE COMMUNI- 
CATED BY ELECTRIC WAVES. Greenleaf W. Pickard, Ames- 
bury, Mass. Filed August 30, 1906. The receiver is formed of 
silicon. 


836,581. MEANS FOR ELIMINATING OR REDUCING THE IN- 
FLUENCE OR DISTURBING CURRENTS ON TELEPHONE 
CIRCUITS. Charles M. Jacobs, Reading, England. Filed Janu- 
ary 27, 1906. The receiver circuit is provided with a phonopore- 
winding. 
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836,611.—REGULATING DEVICE FOR TELEPHONE RELAYS AND 
TRANSMITTERS. 


836,611. REGULATING DEVICE FOR TELEPHONE RELAYS 
AND TRANSMITTERS. Herbert E. Shreeve, Newton, Mass., 
assignor to American Telephone and Telegraph Company. Filed 
October 26, 1905. A thermal resistance is provided for regu- 
lating a variable-resistance telephone. 


836,612. REGULATING DEVICE FOR TELEPHONE RELAYS AND 
TRANSMITTERS. Herbert E. Shreeve, Newton, Mass., as- 
signor to American Telephone and Telegraph Company. Filed 
October 26, 1905. A finely divided variable-resistance material, 
the pressure on which is controlled electromagnetically. 


836,639. CONTACT WHEEL. Edward L. Dunn, Washington, D. C., 
assignor of one-third to Jacob Gerke, Ballston, Va. Filed Feb- 
ruary 21, 1906. A ball-bearing trolley wheel. 
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ISSUED WEEKLY 


A DEVELOPMENT IN RADIOTELEGRAPHY. 

A result for which many have sought in radiotelegraphy is 
that of producing undamped electrical oscillations of fixed fre- 
quency. A successful method of doing this would reduce the 
problem of tuning to a simple matter and would at the same 
time greatly increase the power of a given system, since it 
would make possible the utilization of a train of waves to 
actuate the receiving device, whereas with the ordinary methods 
where damping occurs dependence must be placed upon the 
energy of the first wave. Many have attempted the solution 
The 


latest contribution to this work has been made by Valdemar 


of this important problem, with more or less success. 


Poulsen, who is well known as the inventor of the Telegraphone, 
that device which registers a telephone conversation on a steei 
disc or wire. 

The line of attack adopted by Poulsen was begun by Dud- 
dell, who made an exhaustive study of the so-called singing 
arc. When the electric arc is shunted by a circuit containing 
capacity and inductance electrical oscillations may be set up 
around the circuit, the frequency depending upon the constants. 
of the circuit and the conditions at the arc. Such a circuit 
becomes, then, a source. of continued oscillations, which might 
be of value in wireless telegraphy, if- the frequency of the oscilla- 
tions can be carried high enough and if this frequency can be 
made sufficiently constant. Duddell succeeded in reaching from 
thirty to forty thousand oscillations per second, which was not 
sufficiently rapid. Poulsen, starting from this point, has, by 
making a careful study of the arc, carried the frequency to 
about 700,000 per second. He accomplishes this by surround- . 
ing the arc with hydrogen gas containing a small amount of 
hydrocarbon vapor. ` This frequency is sufficiently high for 
use in wireless telegraphy, so that the problem is thus partially 
solved. It remained to operate the arc under conditions which 
would give a constant frequency, which was finally done by 
holding the arc in a fixed position by means of a magnetic field, 
which, as is known, repels the arc; and by constructing the 
electrodes so as to maintain the length of the are rigidly con- 
stant. To prevent changes in length due to the action of the 
arc on the electrodes the positive electrode is made of copper 
while the 


negative is made of carbon of larger size with a sharp edge, and 


and kept cooled by circulating water through it; 


is kept revolving at a slow speed so as to present constantly 
a new point of contact to the arc. 

With this device it is possible, according to Poulsen, to 
obtain oscillations of any frequency desired, and at the same 
time to hold the frequency constant, so that tuning within one 
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per cent is easily obtained. The few practical tests which have 
been made public agree with this assertion, since communica- 
tion was maintained over considerable distances with the ex- 
penditure of a small amount of power at the transmitting sta- 
tion. It would seem that the new method of generating elec- 
trical waves should be of the greatest importance in this 
comparatively new art. 

There are several advantages with such a system. First, the 
use of undamped waves of fixed frequency makes accurate 
tuning possible and makes it possible also to operate a large 
number of stations within a given district without interference. 
This is a very important gain. The other gain, that of in- 
creasing the possible distance of transmission or decreasing the 
energy required for a given distance—which is the same thing 
—is likewise important, but to utilize this effect requires that 
advantage be taken of the prolonged train of waves sent out; 
in other words, the receiving devices must be such as to allow 
a comparatively long series of waves to set a comparatively large 
amount of energy into motion, which then actuates the record- 
ing apparatus. To accomplish this it is necessary that the 
receiving circuits be arranged so as to be set in oscillation 
without much damping, and since most of the recording devices 
now employed have a large damping effect when connected to 
the receiving circuit, it is desirable that these should not be 
connected permanently, and only after the receiving circuit 
has been set into oscillation. A method of accomplishing this 
has also been devised by Poulsen, which thus enables him to 
reap the benefits of his wave generator. The arrangement is 
simple enough, as it consists merely in making an intermittent 
connection between the signalling device, such as a telephono 
This can be done by a 
revolving star wheel or in a number of ways. The effect is to 


receiver, and the oscillating circuit. 


leave the oscillating circuit free to oscillate undamped, except 
during the periodic closing of the telephone circuit, at which 
time energy which has been set into oscillation by a compara- 
tively long train of waves is turned into the telephone receiver 
to produce a click. These clicks succeed one another at a 
frequency which, of course, depends upon the number of con- 
tacts, and produce a note of corresponding pitch. 

Poulsen thus seems to have contributed two important de- 
vices to the art of radiotelegraphy. He has developed a gen- 
erator of undamped electrical waves and has devised a means 
of utilizing the energy of a train of waves. The results of a 
more extended experiment with this system will be awaited with 
considerable interest. 


ALTERNATING CURRENTS FOR INCANDESCENT 
LIGHTING. 

An interesting and suggestive section of the paper read by 
Dr. Clayton H. Sharp at the recent meeting of the American 
Institute of Electrical Engineers is that dealing with the flicker- 
ing of incandescent lamps on alternating currents. Incandescent 
lamps, as is well known, çan not be used indiscriminately on 
alternating-current circuits, since on low frequencies such as 
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twenty-five cycles per second, the frequency most generally em- 
ployed in this country for transmitting power, there is a per- 
ceptible and disagreeable flickering. The flickering depends 
upon the candle-power of the lamps and upon their so-called 
The 
larger and thicker the filament, the less will it vary in tempera- 
ture due to the pulsating character of the heat development. 
On the other hand, the higher the efficiency be—in other words,“ 
the higher the temperature—the greater will be the fluctuation 
of the light. But, combined with these effects, is the physiologi- 
cal effect. The behavior of the eye should always be borne in 
mind in any study of problems in illumination, and in this one 
it is the action upon the eye which really decides the question. 
The efficiency of the lamps as producers of light is apparently 
just as good at low frequencies as at high, so that it is resolved 
down to a question of the effect upon the eye. Thus, although 
the variation in luminosity of an incandescent lamp will be 
greater if the watt consumption per candle-power be low, if the 
intensity of illumination or the intrinsic brilliancy be carried 
high enough, the dazzling effect upon the eye may mask the 
flickering. 


efficiency—that is to say, the watts per candle-power. 


Low frequencies for incandescent lighting are employed in 
some instances. A notable one of these was the lighting at the 
St. Louis World’s Fair, which was done at twenty-five cycles. 
Probably very few of those visiting the fair realized this—in 
fact, many could not detect a flicker even when their attention 
was called to it. This flickering, it may be mentioned, is in 
general not observable when the eye looks directly at the lamp, | 
and is only seen when the line of vision is directed a little 
to one side, so that the image of the lamp does not fall upon the 
centre of the retina. In the latter case the eye is too dazzled 
to observe the variation. It is still a question, however, whether 
the variation which does take place but which is not 
observed under proper conditions tires the eye more than a 
uniform light or one at such a frequency that the variations 
can not be observed. It may be mentioned that two effects occur 
if the frequency be increased. Thus not only is less time 
allowed for a change in the temperature, but there is a similar 
effect upon the eye which renders it incapable of following the 
more rapid variations. 

The development of the metallic-filament lamps naturally 
suggested that since the characteristics of the metals give the 
lamp a certain amount of inherent regulation, that it might 
be possible to use such filaments on alternating currents of 
frequencies lower than those found suitable for carbon-filament 
lamps. In other words, since the resistance of the filament 
increases with the temperature, the current, and hence the 
temperature of the filaments will vary less during the cycle 
This is 
true, but unfortunately another characteristic of the metallic 
filament offsets these advantages. Since the metal has a lower 


resistance than carbon, the filaments are made much thinner 


than will those of a corresponding carbon filament. 


and longer, and therefore, having a greater radiating surface 
for a given weight, will follow the energy changes more rapidly. 
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To determine just what will be the result, Dr. Sharp conducted 
a number of experiments with the idea of not only determining 
the performance of the metallic filaments at various frequencies, 
but of comparing such lamps with carbon lamps. The results 
were, it seems, rather unfavorable to the type of metallic-fila- 
ment lamp employed—the tungsten lamp—but this may be 
explained by the fact that they were compared with thirty- 
two-candle-power carbon lamps. The comparison was entirely 
fair, since the tungsten lamps had a higher candle-power than 
the carbon lamps, but, of course, the thirty-two-candle-power 
carbon lamps would naturally show less variation than sixteen- 
candle-power lamps of the same efficiency. This comparison 
was made by direct observation. A further examination was, 
however, made stroboscopically to determine the actual variation 
in luminous intensity during the cycle, and a comparison was 
made in this way of a number of carbon-filament lamps. The 
result shows that in genera] the more efficient the filaments 
the greater the variation at low frequencies, but, as the fre- 
quency increases, the curves approach, and that for a high- 
efficiency filament may fall below the curve for one of lower 
efficiency. A very interesting feature of these curves, showing 
variations in luminous intensity, is the sharp bend which takes 
place between twenty-five and thirty cycles. The variation 
in luminous intensity was found to decrease rapidly with an 
increase in frequency up to twenty-five cycles. Beyond this 
point the decrease is much slower. This, as pointed out by Dr. 
Sharp, suggests that if thirty cycles or thereabouts should be 
adopted for power circuits that the conditions are very much 
more suitable for direct incandescent lighting. 

It might be in some cases that a frequency of thirty cycles 
would, in the end, be more economical than transmission at 
lower frequency, and then conversion to a higher one or to 
direct currents; for while the alternating currents might require 
the use of less efficient lamps to produce equally satisfactory 
results, they would still save the losses due to transforming 
apparatus, besides giving a simpler system. For example, one 
of the curves given in Dr. Sharp’s paper shows that a 3.1-watt 
lamp has a maximum variation of thirteen per cent on thirty 
cycles, while a metallized-filament lamp has a variation of about 
twenty-three per cent. However, the curves also show that the 
curve for the 3.5-watt lamp lies between the other two. In 
other words, a considerable gain in steadiness is secured by sub- 
stituting for the metallized filament lamp a 3.1-watt lamp. But 
a change from 3.1 to 3.5 watts makes matters worse again. 
Curves for carbon lamps rated at eight candle-power had the 
same general characteristics as those for sixteen-candle-power 
lamps, but, as is to be expected, the variation of these thinner 
filaments is considerably greater for the lower-efficiency lamps. 
There seems to be little effect upon the high-efficiency lamps, 
such as the metallized filament. A similar curve for a tungsten 
lamp rated at thirty-five candles, one and one-quarter watts 
per candle, is much flatter. There is apparently a slight bend 
a little below twenty cycles per second, but the variation in 
luminous intensity is considerably greater than that of the 
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carbon lamps, as it is thirty-seven per cent at twenty-five cycles, 
thirty-two per cent at thirty cycles, and even at forty cycles 
has only fallen to twenty-two per cent. 

The study is of much interest and importance, since it calls 
attention to a phase of the lighting problem a further study of 
which may bring forth valuable results. 


~~ papers 


ELECTRICITY. 

It is an interesting fact that the newer theories of elec- 
tricity bid fair to restore that old and significant term to ita 
For the past twenty years this 
word has been avoided by physicists and engineers who have 
made a study of the branch of physics designated by it, and 
This avoid- 
ance has been due to a feeling of the unsuitability of 


original important position. 


left to the popular writer and the layman. 


a term which implies an entity when referring to something 
which the initiated prefer to consider energy. The distinc- 
tion is here made between matter and that which enables mat- 
ter to do work, and the latter is called energy, though, of 
course, the mere designating by a distinctive term is not an 
explanation. But the newer ideas carry us back to the older 
In the electron theory, electricity is really treated as 
though it were a form of matter, and we have been taken back 
to the old fluid theory, modified in important ways so as to 
agree with more recently acquired knowledge. The new school 
therefore feels no compunction in speaking about “electricity,” 
for it actually thinks of it as small particles, very mobile and 
capable of exerting powerful forces. It feels no need of adding 
the saving clause, “a current of,” an expression which is not 
intended to be taken literally by those who use it, but simply 
as implying a certain condition. 

But, in acquiring this old word and all that it implies, 
the inheritance is not an unmixed blessing, for, unfortunately, 
the current of electricity as now thought of flows in the direc- 
tion opposite to that indicated by all our symbols and terms. 
It is a negative current flowing from points of low to points 


ones. 


of high potential—a current which goes uphill, as it were, 
against the direction of motion of what we call positive ma- 
It is unfortunate that the 
early investigators found it more convenient to take glass as 


terials in the electrolytic bath. 


a positive generator, rather than sulphur, for their thoughtless 
choice has resulted in a condition which is very puzzling to 
students and others who attempt to adapt their notions to the 
new theories. 

There is one point in the new theory which is not yet suffi- 
ciently clear. While it may be entirely proper to speak of particles 
of electricity or of “electrons,” is this electrical particle be- 
lieved to be indestructible? Is it conceivable that, to use the 
old phrase, they may be discharged? If so, then what? Are 
the effects they produce due simply to their motion, or would 
they be the same if the particles could be nailed down, so to 
speak? Is the new school simply carrying us back one step fur- 
ther, and is electricity simply finely divided matter in a peculiar 
condition which we do not as yet know how to change? 
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N a successful system of electric light- 
ing of passenger cars in steam-rail- 
road service, the storage battery is 

an essential portion of the equipment, 
regardless of the particular system of 
lighting which may be used, if a perfect 
service is to be rendered. 

Perfect service implies that there shall 

` be available at all times a sufficient volume 


3; re l d d 
7 -= — 4 Mm 
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although the difficulty may in this case 
be overcome by connecting the train to 
the local electric plant and throwing a 
change over-switch. 

With any system of so-called axle-gen- 
erators, or generators which are driven by 
power transmitted from the car axle, a 
storage battery is necessary, as it provides 
the only means whereby power may be 
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The Use of Storage Batteries in the Electric Lighting 


If charged while on the car, the lay-over 
must be sufficiently long to permit the bat- 
teries to be charged from the yard plant, 
and the yard master must also “spot” the 
car so that it may be connected to the 
yard outlets. If the batteries are ex- 
changed it is necessary that the yard 
master leave openings so that the cars may 
be readily accessible. The labor involved 


THE Use OF STORAGE BATTERIES IN THE ELECTRIC LIGHTING OF STEAM PASSENGER EQUIPMENT. (SEE TABLE ON PAGE 921). 


of current to meet the demands that are 
made, and that this current be supplied at 
the predetermined voltage. 

While it is true that there are electric- 
ally lighted trains on various railroads 
which do not include storage batteries as 
a portion of their electrical equipment, 
nevertheless, the above holds true, and 
should the train be broken up after night- 
fall to cut a car in or out, some other 
source of illumination, such as gas, must 
be depended upon if a battery be not used. 

This situation also occurs at division 
points where the locomotive is changed, 


obtained while the car is at rest, or run- 
ning below the “cutting-in” speed. 

At the present writing, batteries are 
used in this service in the following ways: 
“straight storage,’ and in conjunction 
with axle and steam-driven generators. 

“Straight storage,” as the term would 
indicate, means that all the current used 
en route is obtained directly from the bat- 
tery. The battery is charged at the ter- 
minal points of the car’s run, either by 
charging while in place on the car, or by 
removing the exhausted set and replacing 
it with a fully charged set. 


in changing is considerable, while the 
continual handling results in a more rapid 
deterioration of the elements. 

The necessity of “spotting” the cars or 
making the openings and then leaving 
them undisturbed is a cause of great in- 
convenience to the yard master, especially 
in a congested yard. 

When batteries are used in conjunction 
with steam-driven generators, past prac- 
tice has been to float them across the line 
in parallel with the lamps. As the lamps 
must be of such a voltage that they will 


burn normally when the battery dis- 
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charges, it follows that during all the 
time lamps are burning the generator can 
not be operated at a voltage sufficient to 
fully charge the batteries, as this would 
result in blackening the lamps, thus de- 
creasing their candle power and materially 
shortening their life, due to high voltage. 
= On the other hand, were the generator 
operated to produce normal voltage at the 
lamps, the output of the machine would 
be reduced to such an extent that it would 
not pay to run it, because the batteries, 
being electrically so much nearer the load, 
would assume it, and, if they were fully 
charged, might even drive the generator 
as a motor; or, if the line was provided 
with underload or reserve current-break- 
ers, open the breaker in an attempt to 
do so. 

On account of the above conditions, it 
is customary when lamps are burning to 
operate the generator at a voltage which 
is @ compromise between the two ex- 
tremes, so as to give about eight per cent 
excess voltage at the lamps, allowing the 
battery to carry a portion of the load. 
While this results in a more or less black- 
ening of the lamps and shortening of 
their life, the principal objection from 
an operating view is that in case of failure 
of the generator or inability of the loco- 
motive to supply steam, the batteries are 
not fully charged and, in consequence, a 
failure of lights may result. 

The ideal system of electric train light- 
ing would be one which would permit the 
generator to carry the full lamp load at 
normal voltage, and at the same time per- 
mit the batteries to be fully charged, thus 
ensuring an adequate reserve of power to 
carry the load, in case of failure of the 
generating apparatus or of the locomotive 
to furnish steam, and also obviating the 
necessity of expensive terminal plants. 

When the writer first entered the ficld 
of electric train lighting, the batteries in 
use were much smaller in capacity than 
are now generally used. and were floated 
across the mains as above described. They 
were used in open-top hard-rubber jars, 
with hair-pin or ring separators, with 
bolted connections. These jars were placed 
in wooden crates, four or six to a crate, 
and adjacent cells were connected by 
means of flexible rubber-covered wire 
with lead ends which were bolted to the 
battery terminals. 

On account of the open tops, the shock 
of coupling the cars and the vibration 
while en route would cause the electrolyte 
to splash over, soaking the wooden crates. 
This, and the electrolyte carried off bv 
the evolution of gas while charging, would 
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result in the batteries becoming heavily 
grounded, and the loss of electrolyte would 
necessitate frequent attention to maintain 
it at the proper height and of the correct 
specific gravity. In many cases this 
grounding was sufficient to cause a hole 
to be burned through the jar. 

The many bolted connections were also 
a source of serious trouble, it being seem- 
ingly impossible to maintain a good con- 
nection, while the brass bolts and nuts, 
though lead-covered, were soon corroded 
by the acid. Also on account of having 
to scrape the battery terminals and con- 
nector lugs, so as to obtain clean and 
fresh contact surfaces, each time the bat- 


REFERENCE TABLE FOR TANK EQUIPMENT 
SHOWN ON PAGE $20. 


No. Piece. Name. Material. 
1 2 Tank sides ......... Wood 
2 2 Tank ends ......... Wood 
3 1 Tank bottom ....... Wood 
4 1 Tank partition ...... Wood 
5 2 4 lbs. lead lining.... Lead 
6 2 Cover frame......... Lead 
7 4 Rubber side lining... Hard rubber 
8 4 . Rubber end lining.... Hard rubber 
9 2 Covers 6.6 656 wees Hard rubber 
10 2 Vents ............4. Hard rubber 
11 2 Positive terminal 
bushing ......... Sponge rubber 
12 2 Negative terminal 
bushing .......... Sponge rubber 
13 1 Connector sleeve..... Soft rubber 
14 4 Bottom insulators... Porcelain 
15 4 Rollers ............ Porcelain 
16 6 Buffers ............ Porcelain 
17 4 Roller bracket, Patent 
No. V., 5024...... M. I. 
18 4 Roller bracket spin- 
dles 3 664 Blk we ws Steel 
19 1 Hook plate.......... Steel 
20 5 14-inch button-head 
DOIG, ° 24S wee ae Ww. I 
21 5 14 -inch nuts ....... W. I. 
22 5 34-inch washers..... W. I. 
23 4 %-inch cotter pin... W. I. 
( Westinghouse con- 
24 1 nector, male...... Brass 
25 1 Style No. 11,557, fe- 
male ........... ; Brass 
26 12 No. 10, 1-inch round- 
head wood screws. Brass 
27 26 No. 10. 13-inch flat- 
head wood screws. Brass 
28 16 No. 14, 11-inch flat- 
head wood screws. Brass 
29 32 3-16-inch wood dow- 
BIS! oravan n ae A Wood 
30 No. 6 flexible R. C. 
wire, L-R-inch..... 
31 1 No. 6 flexible R. C. 
wire, L-16-inch.... 
32 1 No. 6 flexible R. C. 
wire, L-24-inch.... 
33 Ae Petrolyte si6wscee es 
34 Ss Paraffine .......... 
35 sis Paint  - bee et Wha e's 
36 stb Solder (hard)....... 
37 ai Solder (special low 
melting) ......... 
38 ch Sealing compound... 
39 8 No. 6. 114-inch flat- 
head wood screws. Brass 


tery was overhauled, the terminals soon 
became very weak and broken connec- 
tions at these points were frequently 
found. 

On account of the separator used, dead 
cells were a common occurrence, due to 
the active material bridging the space 
between the plates. 

The loss of active material on these 
early batteries was excessive and the mud 
space was entirely inadequate, so that it 
was found necessary to thoroughly clean 
the battery about every three months. 

All of these conditions militated against 
the battery and as a consequence their life 
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was short, the depreciation averaging 
about twenty-five per cent per annum. 

The first improvement was the sub- 
stituting of a ribbed, perforated, hard- 
rubber sheet separator for those of the 
hair-pin or ring type, and this materially 
decreased the number of short-circuited 
cells. As the breakage of the hard-rubber 
jars was excessive and the price was con- 
tinually increasing and had reached a fig- 
ure tnat was considered exorbitant, re- 
was finally had to lead-lined 
wooden tanks. At first these tanks were 
constructed with an open top, and conse- 
quently soon developed grounds in the 
same manner as had the open-top rubber 
jars. The consequences, however, were 
more scrious, as electrolytic action of the 
lead lining set in and much trouble was 
encountered by reason of leaky tanks. As 
otherwise the lead-lined tanks were giving 
good satisfaction, it was thought that if 
the tanks were to be fitted with tight 
covers and insulated by being placed on 
porcelain rollers, with porcelain buffers 
around the sides, the trouble would be 
overcome. Designs embodying this idea 
were accordingly prepared, a cover of in- 
durated fibre, contained in a malleable 
iron frame, and provided with a hollow 
square rubber gasket, being used, the whole 
held in place by “U” shaped rods 
passing under the bottom of the tank and 
through holes in the cover frame, wing 
nuts being used to draw the cover down 
tightly in place. 

Where the “U” rods passed underneath 
the tank they were supported either by the 
roller brackets or by shoes so as to prevent 
them cutting into the wooden tank. 

A soft-rubber bushing was provided for 
the battery terminals where they passed — 
through the cover for the double purpose 


course 


_of insulating them and making the tank 


acid-tight. 

The bolted connection was also dis- 
carded, and instead the flexible rubber- 
covered wire was soldered directly into the 
terminal of the battery, a special low- 
melting solder being used for this pur- 
pose. 

The mud space at the bottom and the 
free-acid space at the top were also greatly 
increased. 

These tanks, constructed as above de- 
scribed and when new and carefully as- 
sembled, entirely overcome the “ground- 
ing” of the battery and the resultant elec- 
trolytic action on the lead linings. 

However, after these tanks had been 
placed in service it was found that the 
indurated fibre would disintegrate under 
the action of the acid, and that the rubber 
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gasket was neither wide or thick enough 
to make a perfectly tight joint. 

It was also found that the iron cover 
frames and “U” rods were being corroded, 
necessitating frequent renewals of these 
parts. 

Accordingly a sheet-rubber gasket, with 
the soft-rubber bushings for the battery 
terminals forming a part of it, was de- 
signed and wood, boiled in paraffine, was 
substituted for the indurated fibre. This 
materially improved conditions and the 
trouble with the iron parts corroding was 
considerably reduced. It was still, however, 
serious enough to entail considerable ex- 
pense of labor and material. It was, 
therefore, decided to abandon the use of 
iron on the tanks, with the exception of 
the roller brackets and pins and the hook- 
plate, at the same time preserving the 
tight-cover feature. An entirely new de- 
sign was therefore prepared. 

The lead lining, which heretofore had 
been of pure rolled lead, was made of an- 
timony lead and burned at the top to an 
antimony-lead casting. This casting was 
so constructed as to act as a reenforce- 
ment of the top edges of the tank and at 
the same time form a rest for the cover. 

The cover was made of a flexible hard- 
rubber compound of a special composition, 
capable of withstanding a great deal of 
misuse without breaking. 

The battery-terminal bushings were 
made of sponge rubber, and extra large, 
so as to permit the effects of any shock to 
be absorbed without placing either the ter- 
minals or cover under stress. 

The cover was sealed in the antimony- 
lead top casting with a compound of petro- 
lyte, coal tar and lamp black, made of a 
consistency readily workable at ordinary 
temperatures, and which did not run at 
the higher or become brittle at the lower 
temperatures to which it would be sub- 
jected. 

It had been the custom to paint the out- 
sides of the linings and the insides of the 
tanks with petrolyte as a further precau- 
tion against electrolytic action, but when 
the first lot of the tanks built as above 
described were made, it was found that if 
this practice were followed that the pet- 
rolyte adhered so strongly to the lining 
that it was impossible to remove it. The 
design was therefore altered to allow a 
clear space on all sides of one-sixteenth- 
inch between the lining and the tank. 

When assembling the tanks, molten par- 
affine was poured into the wood tank to 


a depth of about two and one-half inches 


and the lining plunged while the paraffine 
was still hot. This caused the parafhine to 
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rise and fill this clear space, and the 
lining was readily removable by simply 
filling same with hot water, so as to again 
melt the paraffine. 

Tanks constructed in this manner have 
been in service for approximately a year, 
and have been carefully watched, and as 
yet there has been no cause for complaint, 
they having all the good points of the first 
closed-cover tanks without their disadvan- 
tages. ) 

Special attention to the design of bat- 
teries for electric lighting of passenger 
equipment has been given by several com- 
panies manufacturing batteries and the 
results have been very gratifying. 

Where formerly  short-circuits and 
broken connections were frequent they are 
now a rarity, and where it was necessary 
to clean the batteries every three months 
we now find it possible to defer the first 
cleaning for from fifteen to eighteen 
months, and make the subsequent clean- 
ing about every twelve months. 

Trouble is still occasionally encountered 
due to “growing” and “buckling,” but in 
almost every instance this can be traced to 
improper treatment of the battery. 

This improper treatment is, in many 
cases, impossible to avoid, on account of 
the conditions under which the batteries 
are operated, but if discovered in time and 
the proper precautions taken, its ill effects 
can be almost completely overcome. 

It is believed that the improvements no- 
ticed in the operation of batteries are due 
to three causes: First, a decided improve- 
ment in the battery itself due to a better 
understanding of the conditions of serv- 
ice on the part of the manufacturers, and 
improved design of the elements due to 
better knowledge of the internal stresses 
undergone by the batterv. Second, the 


use of improved separators, and third. the 


improvements in the tanks as exemplified 
in the increased mud and free-acid space, 
tight covers and better insulation. 

Where formerly the average rate of de- 
preciation per annum was about twenty- 
five per cent, authentic records are extant 
of batteries which have been in continuous 
service in excess of four and one-half 
vears and are still above their normal ca- 
pacity and in excellent condition. 

It is the writer’s belicf that with the 
batteries now being furnished the average 
depreciation will not exceed fifteen per 
cent and may possibly be as low as twelve 
per cent. 

The use of wood separators, except 
where the active material on the positive 
is in very bad condition and the negatives 
are low in capacity, is not considered to 
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be good practice. Under these circum- 
stances the wood separators may be used 
and will tend to hold the active material 


in place and will increase the capacity of 
the negative. 


The following specifications for train- 
lighting batteries have been drawn up 
after consultation with prominent battery 
manufacturers, and thought to represent 


the type of cell which is best suited to this 
work. 


SPECIFICATIONS FOB 280-AMPERE-HOURB CAB- 
LIGHTING BATTERIES. 


These specifications, together with blue 
prints from tracings which are made a part 
of same, cover a 280-ampere-hour car-lighting 
battery. 

BATTERY SET. 

Each set of batteries shall consist of the 
following: 

Thirty-two positive elements, each made 
up of six (6) positive plates, connecting 
strap and terminal post. 

Thirty-two negative elements, each made 
up of seven (7) negative plates, connecting 
strap and terminal post. 

Three hundred and eighty-four perforated 
hard-rubber-ribbed separators. 

Note—All plates and terminal posts must 
be thoroughly and securely burned to their 


- respective straps. 


BATTERY ELEMENTS. 


The plates composing the battery elements 
shall preferably be made from pure rolled 
lead, electrochemically formed. 

Both positive and negative plates shall be 
ribbed in a uniform manner, and there must 
be sufficient reserve lead in the ribs to 
ensure a reasonable life without due loss of 
capacity. These batteries must be designed 
for use in the double-compartment lead-lined 
tanks with hard-rubber covers, a8 shown on 
prints from the tracings above mentioned. 


CAPACITY, 

Each complete element shall have a capac- 
ity of at least 280 ampere-hours, discharg- 
ing at a thirty-fiveampere rate, with the 
cell at a temperature of seventy degrees Fab- 
renheit, and the time at which the voltage 
has fallen to 1.8 volts per cell being taken 
as the end of discharge. 


CADMIUM READINGS. 
The voltage in any one cell at end of dis- 
charge between cadmium and positive must 
not be lower than 1.98 volts. The voltage 
between cadmium and negative, at the same 
time, must not be higher than 0.20 volts. 


ACTIVE MATERIAL. 

The active material must be uniform in 
structure and it must be present in sufficient 
volume and with sufficient surface to give 
the desired capacity. 


SEPARATORS. 

Separators are to be made of hard per 
forated rubber, at least one-thirty-second- 
inch in thickness and provided with vertical 
ribs of the proper size to space the plates 
the correct distance apart. 


TANKS. 

When batteries are ordered with double 
compartment lead-lined tanks, the tanks 
must be built in accordance with the prints 
ffom the company’s tracings Nos. ——. 


METHOD OF SHIPMENT. . 
The batteries shall be shipped in their 
respective tanks, the plates covered with acid 
and in a fully charged condition, both bat- 
teries and tanks being complete and ready 
for immediate service upon being removed 
from the crate in which they are shipped. 
If positive or negative elements only arè 
ordered they shall be shipped “knocked 
down,” and in such condition that after being 
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“set up” they will be ready for service after 
having had one full charge. 

Whether shipped in tanks or “knocked 
down” they must be securely crated that they 
may not be damaged during shipment, ex- 
cept that when shipment is made in car- 
load lots, the crating may be omitted, pro- 
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Niagara river for power purposes should 
cease. He pointed out that while the act 
limited the diversion and indicated the 
limitations as to the amount of power 
which may be transmitted from Canada, 


CHARGE AND DISCHARGE RATES. 


Normal charging rate...........cceeeces 
Maximum safe charging rate............ 
Normal discharging rate.........e.-eeeees 
Maximum discharging rate............... 


POSITIVE AND NEGATIVE PILATES. 


Thickness of finished plate................ 
Number of plates per cell.............0006. 
Weight per square foot of plate............ 
Weight of one plate with lug.............. 


ewvoeoeeneneneeeeee 


amperes........ hours........ 
amp. start........ amp. finish........ 
amperes........ hours........ 
amperes........ hours........ 
Positive Negative 
soe eames 6 7 
a a ties bits 17 12 


Thickness of ribs or projections forming the support for 


active material 


Number of ribs per inch.............eeeee0. 
Size of cross-bar or bridge............e.eee. 
Size of plate.........sssccssesesssesesssos. 
Thickness of centre Web.........cceccecces 
Ratio of active to superficial area of plate.. 


(E EE EE EE SE EE DE EE E E E E @ 


eeeo0oeeeeeeeoeaesee 


Per cent of total weight of positive plate available for the 
electrolytic action to disintegrate before the plate loses 


fifty per cent capacity............cc00. 


@eeneeneeneseeeee 


e.. aaoo i  —§ ®@®@ eee @ 


ELECTROLYTE. 


Pounds of acid required for one cell....... 
Specific gravity at end of charge........... 
Specific gravity at end of discharge........ 


eeoaveeeeeee eae o 


eeeeeeeeeoeses er @ we 


Nore—Bidders will kindly fill In the space left blank above. 


vided that the tanks are so loaded that they 
will not shift while in transit. 


The advantages which electric light pos- 
sesses over other forms of illumination 
which have been used heretofore in such 
service in the way of less heat and vitiation 
of the air, decreased fire hazard, more ef- 
fective illumination and the possibility of 
designing more artistic fixtures, are patent 
to all. 


For the Preservation of 
Niagara Falis. 


On November 26 Secretary of War Taft 
entertained at Washington, D. C., repre- 
sentatives of American and Canadian 
water-power interests and representatives 
of the Amcrican Civic Aseociation. Argu- 
ments were made for and against the ad- 
mission into the United States of electric 
power generated in Canada from the wa- 
ters of Niagara river. Under the Burton 
Act for the preservation of the scenic 
beauties of Niagara Falls, passed at the 
recent session of Congress, the secretary 
of war is vested with the right to grant 
rights, within certain limitations, for the 
importation of power and also for the di- 
version of water from the river from the 
American side of the stream. 

J. Horace McFarland, president of the 
American Civie Association, contended 
that the Burton Act specifically charged 
the secretary of war with the duty of pre- 
serving the scenic features of the falls, 
and that it was passed solely in response 
to the insistence of the American people 
that the diminution of the waters of 


it expressly provided that these limitations 
should not be construed as a direction to 
the secretary of war to issue permits for 
the diversion of water or the importation 
of electricity. He urged that the para- 
mount duty of the secretary of war under 
the act was to see that nothing was in- 
jured or jnterfered with the scenic beauty 
of the falls. He contended that the ad- 
mission of any power generated on the 
Canadian side is fully equivalent in its 
effect upon the scenic advantages of Ni- 
agara Falls to an equal diversion in the 
United States. 

Mr. McFarland opposed any importa- 
tion of power in his opening statement, but 
later in the day said that it was possible 
that the present importation of power 
might not impair the falls, and that he 
might not oppose the bringing in of 157,- 
500 horse-power, as recommended by Cap- 
tain Charles W. Kutz, of the Army Engi- 
neer Corps, who made an investigation of 


the matter at the direction of Secretary 


Taft last summer, if there could be any 
positive assurance that there would be no 
demand for additional permits. He op- 
posed the importation of 360,000 horse- 
power, the amount which is sought by the 
various Canadian companies interested. 
Clinton H. Woodruff, secretary of the 
American Civie Association, closed the 
argument for the protesting party, con- 
tending that the complete preservation of 
the falls could only be accomplished by 
international agreement, and that to grant 
permits for the importation of power from 
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Canada would be to so firmly entrench the 
power companies that it would be imprac- 
ticable, if not impossible, ever to reach an 
international agreement upon the subject. 

The opening argument for the indus- 
trial interests along the Canadian frontier 
was made by W. Caryl Ely, of Buffalo, 
N. Y. Mr. Ely said that the commercial 
interests, manufacturers and population 
had vastly increased since the beginning 
of the use of Niagara for power purposes, 
and that part of the state would be greatly 
handicapped by the withdrawal of this 


power. He declared that the refusal to 
grant permits for the importation of power 


‘from Canada would be construed as an 


affront to the Canadian government, from 
which the companies had obtained their 
right to utilize the waters of the river, and 
from which the Canadian government de- 
rived a revenue. Besides, he said, the 


‘ companies which had spent from $20,- 


000,000 to $25,000,000 in developing 
power in Canada would, if forbidden to 
import power into the United States, de- 
velop a market for the power in Canada, 
which would operate greatly to the detri- 
ment of interests in New York state. 

Francis L. Stetson, representing the 
Canadian Niagara Power Company, made 
an emphatic argument in reply to Mr. Mc- 
Farland. Mr. Stetson took Mr. McFar- 
land to task for his “sentimentality,” and 
characterized many of his statements as 
untrue. He stated that the subtraction 
of water sufficient for 360,000 horse-power 
would make no appreciable difference in 
the scenic beauty of the falls. Mr. Stet- 
son denied Mr. McFarland’s statement, . 
that the Canadian companies were seek- 
ing to form a monopoly which would con- 
trol all the power generated on the other 
side, and asserted that the companies were 
in considerable of a quandary as to their 
relative possibilities for distribution of 
power. With regard to the cost of power, 
he stated that electricity in the Niagara 
Falls radius costs about one-fourth as much 
as in Philadelphia or New York, and that 
there was a greater demand for power than 
could now be supplied. No international 
agreement for the preservation of the falls 
could be reached by an action indirectly 
seeking to control the Canadian side of 
the river by prohibiting the importation 
of power. Such an attempt would be re- 
sented by the Canadian government, which 
derives a revenue from the power com- 
panies for its grants. 

General Francis V. Greene, representing 
the Ontario Power Company, made a brief 
statement urging the granting of the per- 
mits. Aside from the fight which the 
companies are having with the American 
Civic Association on the question of trans- 
mitting power across the river, the con- 
panies are in serious controversy among 
themselves as to the division of the power. 
The Canadian Niagara Power Company 
and the Schoolkopf Companies, the pio- 
neer concerns to develop power in Canada, 
claim the right to import all the power 
permissible under the Burton Act. 
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TRANSFORMATION OF ELECTRIC 
| POWER INTO LIGHT.: 


BY CHARLES PROTEUS 8TEIN METZ. 


If energy is impressed upon a solid or 
a liquid, as by passing an electric current 
through a carbon filament, and no other 
work done, the body is heated. This 
energy must be given off again; it is given 
off partly by conduction, but largely by 
being radiated from the incandescent body. 
By increasing the power, the amount of 
radiation increases; and there are changes 
in the quality of the radiation, too: first 
appear radiations of very great wave- 
length or very low frequency, then, with 
the increasing power, higher frequencies 
appear; that is, the wave-length of radia- 
tion becomes shorter. 

Of the infinite variety of waves radiated 
by a heated body—from the long ‘heat 
waves given by liquid air to the shortest 
ultraviolet waves, many octaves of wave- 
length in all—somewhat less than one oc- 
tave is visible to the eye. These wave- 
lengths are useful as light; the rest is 
wasted energy. 

Of these useful rays, the visible three- 
quarters of an octave, none appears until 
the temperature is fairly high. Below 
that only the long waves appear. That 
means the average wave-length of radia- 
tion decreases with the temperature. Or, 
with increase of temperature, not only the 
existing waves become intense, but shorter 
and shorter waves appear, and the intensity 
maximum moves toward a shorter wave- 
length. With increase of temperature 
the percentage of visible radiation thereby 
becomes greater and ultimately reaches a 
maximum, or the efficiency would be the 
highest when the maximum intensity lies 
just within the visible octave. Where this 
maximum may be is unknown, but it is 
beyond the temperature of the crater of 
the arc, possibly somewhere between 4,000 
degrees and 5,000 degrees centigrade. At 
that temperature the efficiency of the in- 
candescent light is a maximum, and prob- 
ably from one-quarter to one-half watt 
per candle-power. But even then the effi- 
ciency is not high, five to ten per cent, 
or thereabouts. It follows, however, that 
even if we could raise the incandescent 
body to the temperature of maximum 
efficiency, we would still get only about 
five to ten per cent of all the energy as 
light. The other ninety per cent would 
he ultra-violet. chemical or actinic rays, 


X-rays or long heat-waves. There is thus 


TA paper presented at the two hundred and four. 
teenth meeting of the American Institute of Electrical 


fe New York, November 23. Slightly con- 
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an absolute limit to efficiency of lighting 
by incandescence. 

The higher the temperature the greater 
the light efficiency of an incandescent 
body. Carbon is apparently the most re 
fractory of all substances—its boiling 
point being somewhere near 3,500 degrees 
centigrade, so an incandescent body, at 
the highest possible temperature, and the 
incandescent crater of the carbon arc are 
the most efficient sources of light by in- 
candescencé. They are still somewhat 
below the temperature of the efficiency 
maximum. 

Incandescent lighting is effected by the 
electric current, either by raising the tem- 
perature of the light-giving solid body, a 
lamp filament, by passing a current 
through it or by passing the current from 


it into another body. In the latter case 
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the temperature of the boiling point of 
the material is reached, and the crater of 
the carbon arc lamp is at the highest tem- 
perature which can be reached ; gives it an 
incandescent light of maximum efficiency 
probably not very far from half a watt 
per candle-power. But the large amount 
of energy which is conducted away by air 
currents, ete., greatly reduces the actual 
efficiency of the carbon are below this 
value. | 

When producing light by passing an 
electric current through the conductor, as 
in the incandescent lamp, no such effi- 
cleney can be reached. Here carbon is 
also chiefly used. The higher the tempera- 
ture of the incandescent-lamp_ filament, 
the greater is the efficiency: but the limit 
of the temperature is not the boiling point 
of carbon, 3,500 degrees centigrade, but 
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far below that; it is the temperature 
where evaporation of the filament becomes 
so rapid as to limit its life below econom- 
ical requirements. This is probably not 
very far from 1,800 degrees centigrade. 
Far below the boiling point, evaporation 
tukes place: water evaporates at ordinary 
temperatures; even below the freezing 
point snow and ice evaporate very notice- 
ably. An incandescent carbon filament 
evaporates, thereby decreasing in cross- 
section, and increasing in resistance; the 
current decreases, therefore the tempera- 
ture decreases and with the temperature 
the efficiency decreases. As the condensed 
carbon vapor blackens the globe and ob- 
structs the light, another decrease of light 
results from absorption. Thus efficiency 
has to be sacrificed in the incandescent 
lamp to get good life, and the specific 
consumption of electric power, instead of, 
being one watt per candle-power (as in 
the case of the arc lamp) becomes as high 
as four watts per candle-power. 

The arc, then, is the more efficient illu- 
minant. But its efficiency is still low, 
and here there has been a similar result; 
to increase the life, the efficiency has been 
decreased by enclosing the carbon arc, in 
the present long-burning lamp. Increas- 
ing the efficiency of the are by reducing 
the conduction of heat by a decrease of 
the diameter of the carbon has also been 
tried, with the same result—exchanging 
efficiency for life. 

In the incandescent lamp the problem 
of increasing the efficiency .can be at- 
tacked in two ways. One way is to re- 
place the carbon by a material which has 
a lower vapor-tension at high temperature. 
While carbon has the highest boiling point, 
it is not the boiling point which is of im- 
portance in a lamp filament, provided that 
this point is sufficiently high—it is the 
vapor-tension, far below this point. 

The efficiency of the incandescent lamp 
can be improved by replacing the carbon 
filament with a material which has a lower 
vapor-tension and a sufficiently high melt- 
ing point. Tantalum, osmium, wolfram 
or tungsten as materials for incandescent 
lamp filaments promise to revolutionize 
the incandescent lamp by holding out 
fair promise of an ultimate efficiency of 
about. two watts per mean spherical candle- 
power for tantalum, 1.5 watts for os- 
mium and one watt per mean spherical 
candle-power for wolfram—compared with 
about four watts per mean spherical 
candle-power for the carbon-filament lamp. 
The objection to these metal filaments ob- 


viously is the low resistivity inherent to 


metals which restricts their use to rela- 
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tively larger units, or at least makes diff- 
cult the production of low-candle-power 
$128. 

Another way of improving the efficiency 
of the incandescent lamp is by improv- 
ing the carbon. The vapor-tension de- 
pends not only on the chemical constitu- 
tion, but also on the physical structure. 
At the boiling point of carbon the carbon 
deposited from hydrocarbons converts, un- 
der the influence of atoms which can 
enter and leave the carbon chain, into 
an allotropic modification having pro- 
nounced metallic characteristics, as elas- 
ticity, a positive temperature coefficient 
of resistance, etc., and very great stability, 
so that as a lamp filament this form of 
carbon can be run up to a considerably 
higher efficiency, in the so-called “metal- 
lized filament.” 

Most incandescent bodies give the same, 
or approximately the same, law of radia- 
tion, that of the so-called “black body”; 
that is, at the same temperature the in- 
tensity of radiation varies with the wave- 
length or frequency in the same manner, 
somewhat similar to that shown by Curve 
I, Fig. 1’, with a maximum at a certain 
wave-length. At higher temperature, 


Curve II, a similar intensity curve exists, , 


with the maximum at shorter wave-length, 
or higher frequency, so that the intensity 
within the visible range, shown shaded in 
Fig. 1, is a higher percentage of the total 
radiation—that is, the efficiency of light 
production is higher. 

If, however, a body could be found 
which at the temperature corresponding to 
Curve I gives an abnormally low radia- 
tion outside of the visible range, as illus- 
trated by Curve III, or which with normal 
radiation in the invisible range gives an 
abnormally high radiation in the visible 
range, as illustrated by Curve IV, then 
in either case the visible radiation would 
be a greater percentage of the total radia- 
tion than corresponds to the temperature, 
that is, the efficiency of hght production 
would be higher than that of a black 
` body at the same temperature. Theoretic- 
ally such a body with selective radiation 
might give an efficiency higher than the 
absolute maximum of light efficiency of 
black-body radiation. 

Either of the two cases, abnormally high 
radiation in the visible and abnormally 
low radiation in the invisible range, may 
give the same shape of intensity curve, 
the only difference being that in the first 
case the total radiation per unit-surface is 


1These curves, drawn with the logarithm of the 
frequency of radiation as abscissas, are only illustrative, 
and not quantitative nor based on experiment, but 
Merely illustrating the statements made above. 
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higher, in the last case lower than that 
of a black body at the same temperature. 
That is, with the same amount of light 
radiation and the same efficiency, in the 
last case the radiating surface is greater 
than in the first case, and this may give 
a criterion to decide between the two al- 
ternatives. 

With such selective radiation there is 
a distribution of intensity throughout the 
visible range, and so the color of the light 
may differ from that of an incandescent 
body. With abnormally high radiation in 
the visible range, the increase of intensity 
is probably greatest in the middle of the 
visible spectrum; with abnormally low ra- 
diation in the invisible, the decrease of 
intensity is least in the centre of the visible 
spectrum. In either case the tendency is 
towards preponderance of the wave-lengths 
in the middle of the visible spectrum ; that 
is, the greenish-yellow, as characteristic of 
such selective radiation, and apparent in 
the Welsbach mantle. Typical of such 
selective radiation is the lime cylinder of 
the calcium light, and possibly the flame 
of burning magnesium. 

With gas as illuminant, a very great 
increase of efficiency has resulted from 
the use of selective radiation, as found in 
the Welsbach mantle. 

In electric lighting, the Nernst lamp 
probably represents the first attempt on 
a large scale of improving the efficiency 
of light production by selective radiation. 
It has not been as successful as in gas 
lighting, since the efficiency of the Nernst 
lamp does not differ much from that of 
the carbon incandescent lamp, while the 
efficiency of the Welsbach mantle is many 
times higher. than that of the ordinary gas 
flame. The reason probably is that with 
a very inefficient illuminant, as the gas 
flame, the additional] light given by select- 
ive radiation may increase the total light 
several fold, while the same amount of 
additional selective radiation with a rela- 
tively far more efficient illuminant, as the 
incandescent lamp, is a far lower per- 
centage of the total visible radiation. Or, 
to illustrate, the additional shaded area 
between the dotted and the drawn line 
in Curve IV, Fig. 1, increases the eff- 
ciency threefold, while the same additional] 
area added to the shaded area of Curve 
II would not materially increase the effi- 
ciency. That is, the increase of cfficiency 
by selective radiation of an incandescent 
body becomes less with a more efficient 
illuminant, and selective radiation may 
greatly increase the efficiency of ineffi- 
cient illuminants, but not so much that of 
efficient illuminants, so that the hope of 
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very greatly increasing the efficiency of 


light production by selective radiation of 
solids does not appear very strong. How- 
ever, some of the recent very efficient in- 
candescent lamp filaments, as tungsten 
and osmium, may owe their high efficiency 
partly to selective radiation; that is, they 
give light not only by incandescence but 
also by luminescence. 

The problem of efficient light produc- 
tion consists of producing radiations; that 
is, vibrations of the molecules or atoms 
of the light-giving body, of frequencies 
within a limited narrow range, that of a 
visible radiation, and as few vibrations 
as possible outside of this range. When 
heating a solid body, the energy put into 
it as heat sets the molecules or atoms in 
motion, in vibration. Where they are close 
together, as in a solid or liquid, they can 
not vibrate freely; each can not have a 
period of its own, just as all the different 
grains in a sand heap can not vibrate 
simultaneous as do the molecules of a 
tuning fork, and the vibration is irregular. 
All you can get is a mixture of all kinds 
of vibrations, not a tune, but a noise. 
To get a tune requires a body which can 
vibrate freely without restraint; that 
means a gas; as the gas molecules are free 
they can execute free vibration. A vibra- 
tion of a definite pitch, definite frequency, 
that is, definite color of light, can be pro- 
duced only in a gas or vapor. But when 
heating a gas or vapor, the energy put 
into it appears not as vibration of the 
molecules, except perhaps indirectly at ex- 
tremely high temperature, but as recti- 
linear motion or pressure. The molecules 
move faster in their rectilinear paths, and 
so strike the boundary at higher velocity ; 
the pressure of the gas rises by increasing 


molecular velocity; that is, increasing 
temperature, but the vibration of the 


light radiation does not appear. So heat, 
while making a solid or liquid ineandes- 
cent, does not make a gas incandescent or 
luminous but merely increases its press- 
ure, 

There are methods, however, of setting 
the gas molecules in vibration. By chem- 
ical reaction or clectric stress, gases be- 
come luminescent; that is, the molecules 
of the gas are set in vibration. For in- 
stance, if the gas is used as a conductor 
of electrice current, then the molecules of 
the gas are set in vibration, and we find a 
definite period of vibration, or a number 
of periods or frequencies, in which the 
gas molecules or atoms can vibrate; that 
is, gases give line spectra. Here results a 
definite rate of vibration, practically in- 
dependent of the temperature. For in- 
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stance, in mercury vapor the lowest fre- 
quency is that giving the greenish-yellow 
line, but no appreciable amount of vibra- 
tion is so slow as to give red light at 
ordinary temperature. When you raise 
the temperature very high (but still be- 
low the temperature of the incandescent 
Jamp filament) then the mercury molecule 
begins to execute a slow vibration, which 
gives an intense red light, and red lines 
appear in the mercury arc; with increas- 
ing temperature it gradually changes its 
color from green to white to red. Here 
we have a particularly interesting illustra- 
tion that for luminescent vapors or gases 
the law of the black-body radiation does 
not apply. 

As a rule, then, it can be said that such 
an arc or a luminescent gas or vapor is 
more efficient as a producer of light the 
lower the temperature. This is just the 
reverse of the solid incandescent body. 

Theoretically, there is no limit to the 
efficiency of a luminescent vapor. A vapor 
may be imagined which vibrates only with 
one particular wave-length, say a yellow 
line. That means all the energy put into 
it must be radiated at that particular 
wave-length, as yellow light, and therefore 
the conversion of electric energy into light 
would be 100 per cent,.not counting the 
energy lost by heat convection or conduc- 
tion. The latter can be made very small 
by enclosure in a vacuum. Complete con- 
version of electric power into light would 
so result, if all the spectrum lines were 
within the visible range. That is never 
the case. There is no definite law giving 
the percentage of energy which appears as 
radiation in the visible spectrum, and 
which appears outside of the visible range 
as ultrared and ultraviolet lines; but the 
position of the lines in the spectrum is 
an individual characteristic of the gas or 
vapor. The problem of efficient light pro- 
duction is to find a material having most 
lines in the visible range of the spectrum. 

With mercury vapor which is set in 
vibration by the current, a very high 
percentage of the total energy is radiated 
in the visible range. With carbon vapor, 
the percentage of energy radiated in the 
visible range is extremely small. The 
carbon arc is extremely low in efficiency. 
practically non-luminous. Silicon also 
gives a practically non-luminous arec. 
Others, like calcium, titanium, ete., give a 
very high percentage of light within the 
visible range and so a high efficiency of 
hight production. 

The color of light produced by inean- 
deseence varies from reddish-yellow at low 
temperature to yellow, and approaches 
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yellowish-white at higher temperature. 
Selective radiation of solids tends to super- 
pose hereon a preponderance of greenish- 
vellow rays, without, however, greatly 
changing the color. With electrolumines- 
cence of vapors and gases, however, the 
color of the light depends on which of the 
spectrum lines happen to be most promi- 
nent. 

Electroluminescence makes it possible 
to produce light of any color. This, how- 
ever, greatly complicates the question of 
efficiency. As efficiency can no longer be 
considered the ratio of the power radi- 
ated within the visiblarange to the total 
power input, since the different parts of 
the visible spectrum have entirely different 
energy-equivalents: one candle-power of 
red light or of violet light represents 
many times more power, which issues as 
radiation, than one candle-power of green 
or of yellow light. That is, the light- 
equivalent of power is a function of the 
wave-length. It is obviously zero in the 
ultrared, it is very low in the dark red, 
and gradually rises to a maximum in the 
yellow and green, and then decreases 
again, becoming very low in the violet 
and zero in the ultraviolet. One candle- 
power per watt as red light or as violet 
light may therefore represent a fairly 
high efficiency, while ten candle-power per 
watt, with green or yellow light, would be 
a far lower efficiency. That is, the energy 
radiated in a beam of one candle-power 
red light probably is greater than the en- 
ergy of a beam of ten candle-power of 
green light. 

This feature explains the impossibility 
of determining efficiencies of light by the 
measurement of physical quantities. Light 
is the physiological conception of some 
wave-lengths of radiation, but no physical 
quantity. 

Where high economy of light produc- 
tion is the only or the foremost considera- 
tion, spectra in which green or vellow 
nreponderates are therefore selected; for 
instance, as mercury, bluish-green in the 
mercury are lamp, or calcium, vellow in 
the flame-carbon lamp. These two illumi- 
nants give high efficiency, but they give it 
by sacrificing the inefficient colors at the 
end of the visible range. But, unfortu- 
nately, the sun, as an incandescent body. 
gives the light of solids or liquids, and 
therefore gives all the radiations, with the 
red end of the spectrum specially promi- 
nent; and, since we call the sun white, 
the light from the mercury are appears 
green, that of the flame carbon arc yellow, 
not the yellow of the incandescent lamp. 
but a pronounced monochromatic hue. 

The mercury are and the flame carbon 
are are useful for cheap lighting, regard- 
less of color. They also find an applica- 
tion for special effects due to their color. 
So the mercury are is eminently suited 
for outdoor lighting in suburban districts 
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where its effect on foliage and snow makes 
it superior to illuminants containing red 
rays, and so intensifying the appearance 
of incipient death in the vegetation, and 
where the intrinsic brilliancy of illumi- 
nation can be kept sufficiently low as not 
to show the objectionable effect of mono- 
chromatic light. The flame carbon arc 
finds its field in advertising, where its 
intense glare makes it especially suitable. 

For general illumination, at least in 
this country, people have become educated 
to require as close an approach to daylight 
as possible; that is, to require white light. 
The problem, then, is to find a vapor 
which gives spectrum lines over the whole 
visible range, distributed approximately in 
the same manner as the intensity in the 
solar spectrum, and giving as few lines 
as possible outside of the visible spectrum. 

A substance giving spectrum lines 
uniformly distributed in their inten- 
sity over the whole visible range should 
not give white, but a pronounced 
green light, due to the higher physio- 
logical effect of the radiations in the 


middle of the spectrum. By the law 


of probability, amongst the spectra of the 
chemical elements, the predominant in- 
tensity of radiation should be found just 
as often in one wave-length as in any other. 
Physiologically, therefore, green should 
predominate in the colors of metal spectra. 
To a certain extent this is true. Red 
metal spectra are rare, green most promi- 
nent. Bluish metal spectra, however, are 
much more frequent than should be ex- 
pected by probability, and it therefore 
seems that in molecular vibrations of va- 
pors, shorter wave-lengths or higher fre- 
quencies predominate. This may be due 
to the size and mass of the molecules being 
such as to have a mean frequency of os- 
cillation higher than the average fre- 
quency of visible light. 
(To be concluded.) 


American Institute of 
Architects. 

The next convention of the American 
Institute of Architects will be held in 
Washington, D. C., January 7, 8 and 9, 
1907. This will commemorate the fiftieth 
anniversary of the institute, which was 
founded in 1857. A bronze memorial tab- 
let containing the names of the founders 
will be unveiled in the Octagon, com- | 
memorating the occasion. During this 
meeting the institute will inaugurate the 
custom of presenting a gold medal for dis- 
tinguished merit in architecture. The first 
medal will be presented to Sir Aston Webb, 
the architect of the Victoria Memorial, 
London, who received the gold medal of 
the Roya] Institute of British Architects 
and knighthood during the past year. <A 
forma] banquet will be held, at which will 
gather those distinguished in the fine arts, 
prominent government officials, representa- 
tives of educational institutions and men 
of literary fame. 
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POLYPHASE SYSTEMS OF GENERA- 
TION, TRANSMISSION AND 
DISTRIBUTION.’ 


BY M. A. SAMMETT. 


Every electrical development possesses 
some typical peculiarities which should be 


the determining factors in the selection of - 


the frequency of the system as a whole, 
as well as the selection of the generating 
and distributing systems as to phases, that 
is, whether it should be two or three-phase. 

Whatever the generation and distribu- 
tion, the transmission of power is always 
accomplished by three-phase. This arrange- 
ment allows of most economical transmis- 
sion of power with a given drop in the line. 
While the transmission of power is in- 
variably accomplished by three-phase, the 
generation and distribution is often by 
two-phase. A two-phase system for dis- 
tribution purposes is somewhat simpler to 
operate than a three-phase system. The 
two phases may be controlled independent- 
ly for single-phase lighting circuits with- 
out anv appreciable effect of one phase on 
the other. In the case of motor connec- 
tions on two-phase circuits, all that 1s 
necessary is to connect the two transform- 
ers with the primary coils to the line, and 
the secondary coils to the motor. No spe- 
cial attention is required as to polarities 
of transformers. The impedance of trans- 
formers need not be the same for proper 
division of load, as is essential in connec- 
tions of three-phase installations. 

Power-House—Taking up the generat- 
ing plant first. For a given capacity, speed 
and voltage, at a given frequency, the 
three-phase generator will prove the more 
efficient machine. 

At the switchboard the only advantage 
the two-phase board has in comparison 
with the three-phase. is the saving of one 
ammeter. It is standard practice to use an 
ammeter in each leg, therefore the three- 
phase board will require three ammeters. 
It is also maintained that the figuring of 
the kilo-volt-amperes load from the instru- 
ments is a more difficult matter with a 
three-phase than with a two-phase installa- 
tion. The above objections have very little 
weight when compared with the advantages 
of a three-phase board. 

All bus-bars, oil-switch contacts and 


switch compartments, all cables from gen- — 


erators to switchboard and from the board 
to the transformers are reduced, in the 
three-phase system, in the ratio of four 
to three, but a 15.6 per cent larger cross- 
section of copper is required. 

1A paper read before the electrical section of the 


Canadian Society of Civil Engineers, November 15. 
Condensed. 
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The use of but two transformers for a 
given load allows a greater individual 
transformer capacity, and therefore a more 
efficient transformer. This would have 
been a decided advantage, favoring the 
two-phase system, were it not for the fact 
that the transmission of power is to be by 
three-phase. To accomplish this phase 
transformation by the well-known Scott 
connections, unless all transformers are 
provided with a heavicr high-tension wind- 
ing, the transformer capacity would of 
necessity be reduced, due to a higher cur- 
rent in the three-phase winding, namely 
than of 115.6 per cent of the normal 
current. Should, however, the transform- 
ers be designed with provision made for 
this higher current, it would necessitate 
larger transformers, or in other words, a 
more expensive installation. Beside this 
increased transformer capacity, another 
disadvantage must be added, that of a 
possible resonance, with T-connected trans- 
formers for two-phase-three-phase trans- 
formers. Whenever one of the phases is 
open, due to a failure of making proper 
contact of various switches or any of the 
auxiliary connections, the high reactance 
of the high-voltage transformer will be in 
scrics with the capacity of the transmission 
line and a resonance is likely to take place. 

The advantages of using a three-phase 
generator are further augmented by the 
possibility of using transformer connec- 
tions, with which the danger of resonance 
is eliminated. Of the transformer connec- 
tions in vogue, there are two which are 
free from the danger of resonance, namely 
delta to delta for step-up and delta to 
delta for step-down, or delta to Y and Y 
to delta. While the delta to Y and Y to 
delta is selected for transmissions where 
highest voltages are made use of, the delta 
to delta and delta to delta gives the most 
reliable service. With the latter stvle of 
connections, should one of the transformers 
fail, as soon as this transformer is cut out 
the service may be restored. This latter 
connection, namely delta to delta and delta 
to delta, which insures both continuity of 
service and freedom from resonance, is in- 
troduced now on one of the 60,000-volt 
transmission lines and is destined to be- 
come the standard, inasmuch as high-ten- 
sion transformers for 60.000 volts as well 
as the insulators, especially if the latter 
are carefully selected and tested, have the 
requisite factor of safety. 

Distributing ‘System—The considera- 
tions which hold true in the discussion of 
the transmission line will also hold true 
in the distributing system. The three- 
phase delta connections should be made 
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use of, since on motor service a complete 
shutdown due to a failure of. one trans- 
former must be carefully guarded against. 
Again, the three-wire, three-phase dis- 
tribution will result in a saving of twenty- 
five per cent of copper and insulators. It 
will reduce the maintenance expense by 
the same percentage. 

The advantages thus enumerated show 
clearly the desirability of three-phase dis- 
tribution from the purely commercial 
standpoint and still more so from the point 
of view of reliability and permanency of 
supply. Some engineers object to the 
three-phase distribution on the ground of 
the difficulty of balancing loads. With 
a mixed load of lighting and power, the 
power load has an equalizing tendency on 
the balancing of the system and with some 
attention given to the proper division of 
the connected lighting load, no difficulty 
will be encountered. 

The comparative losses of two and three- 
phase motors of the same rating are as 
follows: 

A two-phase machine should have twen- 
ty-two per cent more conductors per slot 
than the corresponding three-phase Y-con- 
nected machine, designed for the same 
voltage and flux per pole. 
` The magnetizing current is the same in 
both the two and three-phase machines 
when expressed in percentage of the cur- 
rent, which corresponds to the full-load 
output. . 

The copper loss of the two-phase ma- 
chine is twelve per cent higher than that 
of the three-phase. 

The leakage factor of the two-phase ma- 
chine averages twenty-five per cent greater 
than that of a three-phase machine, there- 
fore the power factor is lower. Actual 
results show from one to three per cent 
lower power factors. 

These considerations show that the two- 
phase maghine will have a higher tempera- 
ture rise as a result of a higher copper 
loss. For the same reason the efficiency 
of the two-phase motor will be lower. The 
slip of the two-phase machine will also be 
greater. Tests and theoretical calcula- 
tions show twenty per cent greater slip. 

Thus the two-phase induction motor is 
a poorer motor for the central station 
company, due to a poorer power factor. It 
is also less advantageous to the power user, 
due to the lower efficiency. The higher 
temperature rise will result in a shorter 
life and larger slip will mean a greater 
fluctuation between synchronous, partial 
and full-load speeds. 

While the three-phase service should he 
made standard, two-phase motors may be 
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used by the aid of three-phase-two-phase 
transformers. This, however, should be 
discouraged, as such transformers require 
special taps, which make them more ex- 
pensive, especially so when core-type trans- 
formers are used. It also means the car- 
rying of a stock of these special trans- 
formers as spare units. 

Frequency—The frequencies most wide- 
ly used on this continent are those of sixty 
and twenty-five cycles. As far as the trans- 
mission line is concerned, the lower the 
frequency, the less the inductive drop, the 
smaller the charging current and the bet- 
ter the regulation. As a purely transmis- 
sion problem the twenty-five-cycle fre 
quency would be adopted. The problem, 
however, is more complicated. The trans- 
mission line is only a chain in the link, 
and important as it is, it should not over- 
rule the advantages of a higher frequency 
as applied to the distributing end of the 
svstem. 

The table of speeds of generators at 
sixty and twenty-five cycles shows a wider 
range of speeds, hence a greater flexibility 
when laying out a sixty-cycle hydroelectric 
power-house. The speeds of turbine-gen- 
erator units are limited by the number of 
wheels, type, head and output. Therefore 
the wider range of speeds permissible with 
a sixty-cycle system will enable the selec- 
tion of the most efficient generator-wheel 
combination. Inasmuch as increased per- 
ipheral velocities will result in a decrease 
in active material, the selection of higher 
speeds will enable one to choose cheaper 
hydroelectric sets. The above conclusions 
hold true except when higher speeds call 
for special construction, which will rapidly 
increase the cost. 

The switchboard under the two fre- 
quencies is unaffected. All meters and 
potential and current transformers are de- 
signed for satisfactory operation on fre- 
quencies from twenty-five to 125 cycles. 

Transformers built for twenty-five cycles 
are much more expensive, as well as less 
efficient, than when built for sixty cycles. 
Considering that there is with a genera- 
tion, transmission and distribution of 
power a total transformer capacity equiv- 
alent to from three to four times the 
capacity of the generating apparatus, one 
will readily see the advantage of the higher 
frequency. 

With incandescent lighting thirty cycles 
is the limiting frequency, and forty cycles 
ig unsatisfactory when moving objects are 
viewed. On this continent sixty cycles 
is the standard frequency for such a serv- 
ice, while fifty evceles is European prac- 
tice. For arç lighting forty cycles is the 
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limiting frequency. Lower frequencies 
may be made use of in the application of 
the recently developed mercury vapor con- 
verter and magnetite lamps. 

Analyzed from the standpoint of fre- 
quency, induction motors show characteris- 
tics which make it difficult to decide as to 
the best motor. Both motors under care- 
ful design can be made of equal perform- 
ance as to power-factor, efficiency, etc. But 
the motors will be of radically different 
designs. From the commercial standpoint 
the sixty-cycle motors have a decided ad- 
vantage, namely, a somewhat higher speed. 
Speed and cost are inversely proportional, 
hence the sixty-cycle motor will prove the 
cheaper of the two. Another point which 
favors the sixty-cycle motor is the greater 
demand for it, and the manufacturing 
companies have developed a finer design 
of this frequency. As a rule lower-fre- 
quency motors are adaptations of standard 
sixty-cycle frames and punchings, hence 
their performance does not show character- 
istics of the same high standard. Of course 
the low-frequency motors have advantages 
of their own, such as better starting torque, 
higher instantaneous but not continuous 


overload capacity and lower speeds. As 


stated before, unless the motors of the low- 
er frequency are standardized for best and 
most efficient design the high-frequency 
motors are more satisfactory. 

The principal factors in favor of the 
sixty-cycle motors are better continuous 
overload capacity and also a cheaper prod- 
uct commercially as a result of higher 
speeds. Therefore, with equally good per- 
formance as to efficiency and heating, the 
sixty-cycle motor will still be ahead of the 
twenty-five-cycle motor. 

The suitability of low-frequency syn- 
chronous converters for railway work is a 
well-established fact. While sixty-cycle 
synchronous converters are used for such 
purposes, they are rather an exception and 
their operation is less satisfactory. What 
should then, under the circumstances, be 
a desirable way of supplying street railway 
loads without resort to frequency chang- 
ers? The latter are out of the question, 
due to excessive cost, beside the great re- 
duction in the efficiency of the systems, 
resultant from their use. 

Motor generator sets may be and are ad- 
vantagcously used in this connection, and 
while not possessing the advantages of 
twenty-five-eyele synchronous converters, 
have features which make them particular- 
ly suitable for use on long-distance trans- 
mission systems, as they permit of a partial 
or complete control of the power-factor 
of the svstem, Wherever large capacity is 
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present, due to long transmission lines, in- 
duction motor generator sets of large size 
can be used to great advantage. For per- 
fect control of the power-factor of the 
transmitted power, synchronous motors 
should be employed, as in this case the 
regulating of the field excitation allows of 
a close control of the power-factor of the 
transmitted energy. 

While the synchronous converter is the 
most efficient of the three means of supply- 
ing railway loads, whenever this load con- 
stitutes only the minor portion of the total 
output of the plant, the interests of the 
lighting and power load can not be sac- 
rificed. 

The preceding discussion leads to the 
conclusion that for a mixed load of light- 
ing and power with a railway load not 
exceeding one-third of the tota] power gen- 
erated, sixty cycles will be the frequency to 
select. 

Charging Current and Line Regulation 
—The charging current and the regulation 
of the line, under adverse conditions, will 
limit certain developments, making them 
impossible, commercially considered, at 
sixty cycles. The same development at 
twenty-five cycles may present a very at- 
tractive proposition using power for a dif- 
ferent application. As an example, what 
will be the relative magnitude of the 
charging current and the regulation for 
the line given below at the two frequen- 
cies? The values are obtainable from any 
table of line constants. 
= Line 100 miles long. 

Load 10,000 horse-power for each trans- 
mission circuit. 

Conductor, 4.0. 

Voltage at receiving end, 50,000. 

Space between conductors, sixty inches. 

Charging current at sixty cycles, twen- 
ty-three amperes. 

Charging current at twenty-five cycles, 
9.6 amperes. 

Regulation at sixty cycles, 100 per cent 
power-factor, full load, nine per cent: 
eighty per cent power-factor, full-load 
current, twenty-three per cent. 

(Step-up and step-down transformers 
included in this calculation.) 

Regulation at twenty-five cycles (in- 


cluding transformers), 100 per cent 


_ power-factor, full load, 5.5 per cent; 


eighty per cent power-factor, full-load - 
current, ten per cent. 

The regulation and capacity or charging 
current are decidedly in favor of the twen- 
tv-five-cycle transmission. The results 
for the sixty-cycle system, while consider- 
ably in excess of those at twenty-five evcles, 
are considered quite normal for com- 
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mercial purposes and inasmuch as the in- 
crease and decrease in the load is gradual 
the regulation is well within control of the 
central station operators or automatic de- 
vices. | 

As to the railway load, this had better 
be carried on a separate circuit, whenever 
a multiplicity of circuits is used in trans- 
mitting the power. 

Considering the successful operation of 
one of the long-distance transmission lines 
of 150 miles in California where the charg- 
ing current forms forty per cent of full- 
load current, and where the regulation is 
forty per cent at full load, eighty per 
cent power-factor, one need not hesitate 
to operate a line with a regulation of 
twenty-three per cent, eighty per cent 
power-factor. E 

The power-factor of the system, however, 
is to a large extent within the control of 
the operating company, as it may recom- 
mend to power users such apparatus as 
will best answer the purposes of the sys- 
tem as a whole. Beside this, by employ- 
ing synchronous motors running as rotary 
condensers, it will be enabled to regulate 
the power-factor of the system and keep 
it if necessary at unity. These synchronous 
motors running idle, used supplementary 
to the synchronous motor generator sets, 
will allow of a perfect control of the power- 
factor of the system, reducing the regula- 
tion to nine per cent under full-load condi- 


tion. 


conditions as stated, for a mixed lighting 
and power load, with a railway load not 
exceeding thirty-three per cent of the total 
output, a three-phase, sixty-cycle system 
should be employed throughout and all 
transformation should be accomplished by 
delta to delta connections. 


Production of Eiectrical 
Machinery in 1905. 


A bulletin (No. 57) just issued by the 
Bureau of the Census, of the Department 
of the Interior, Washington, D. C., gives 
the accompanying statistics ‘showing the 
production of electrical machinery during 
1905. 

The following figures show the extent 
and character of the power used by the 
manufacturing industries. 

Mechanical power of some variety was 
used in 134,520, or 62.2 per cent, of the 
establishments included in the census of 
manufactures in 1905. The inclusion of 
the neighborhood and mechanical indus- 


The author concludes that under the 


ELECTRICAL REVIEW 


tries at prior censuses greatly reduced the 
proportion of establishments reporting the 


ELECTRICAL MACHINERY, APPARATUS AND SUPPLIES—PRODUCTS, BY KIND, QUANTITY 


use of power. 


AND VALUE: 1905 AND 1900. 


1905. 
Products, total value........... 0... cece cece eee eens *$159,551,402 
Dynamos: 
INU DDG RY ere sicos tetas G occa sis ang acta eater ere aed os Booka 15,080 
Value secetoase he was Sia Sale ecu eo ae $11,084,234 
Horse-power ......... ccc cece cece cece ceesenee 1,328,243 
Dynamotors, etC........ cc. cece cece ccc ce neces $1,740,534 
Transformers 6%. eecw hk esd waco Hw Sah bo ore eno $4,468,567 
Switchboards, Cte «oii dbs ls ie se cag aaae non Shur $3,766,044 
Motors, all Kind Sis 0 637 4-cc04!a 408 hore ah ke oe hea $22,370,626 
Direct and alternating: 
INUM DER sersan TIa eda betes wed Are er 79,877 
VANO 2.6 eb dere a eaee een sean eieek $13,120,948 
Horse-power ......... ccc cece cece ececees 678,910 
For railways: 
NUMO sacda ienes hctaakew ch atures seas 12,298 
Valle? so viaewis Sern Wed Rae ne oa od eas $4,949,795 
Horse-power ............ ccc ecccccacecces 713,181 
For automobiles: 
INUMDGE: 6 2:ctarnecaes ccd eee aes 1,819 
Valu sesioan ee jd Ru et ewan Aa ib to hia $152,685 
Horse-power ............000. se Hire seca ental dp op 19,907 
For fans: 
Number 256 sta ers be dee has Bae 102,535 
VAlUG soe cae Sekt su deed BAe Nea eWa ew eka $1,168,254 
Horse-power ......... ccc cece cc cceceacces 30,796 
For electric elevators: 
NUM DO?’ asin deo KN eae eee eed aes 1,333 
Valüe bore a ee oe bad he moe eae teas $638,473 
Horse-power ......sesesssssosesosssessso 13,398 
Miscellaneous: 

: Number sdacbsvs be Gita dia eek 8,481 
Value 2 vend anda c tt ae ede eee eae eas $2,340,471 
Horse-power ..........c ccc c eevee eccesnes 36,820 

Batteries, including parts and supplies............ $4.243,893 
SLOTAEO 625.56 65a Ran srg ec Car eed $2.645.749 
Primary 65,5 baee eS, bce @ ate Bk ee DA bd $1,598,144 

CarDOns:. 6.4.64 sawe oa eine wie db E eae ee E i eR $2,710.935 
Lighting is ook rie’ caw cer denoted $1,050.971 
POUT NACE esien enire eaea aa ome ade le. Sas $172,454 
Miscellaneous siestas 805was tebe een we Seeks $2 $1.487,510 

ATC: lamps: socere eaaa E ty oad sata pat Bee we we $1,574,422 
Open— 

NuúumbDër 224 auc uwkiadeamer een Sen S 1,748 

Value mirsa nae Pega task Ae eee ees $29,989 
Closed— 

Number 45.064 at ti oa heed. She wh eaten A 193,409 

Value ea eea a sage oats Beale iowa ateea ioe atk 2 $1,544,433 

Searchlights, etc.: 

Nümber ieman Seale ee ei cas Se 1.924 
VAIUGs Sede cde aaa eek te Ga bee eae $114,795 

Incandescent lampS............ ccc cece reece cerns $6,953,205 
16 candle-power: 

NUMDCT<.<55.0edeis aes at Enip eu ees 83,333,285 

Valu 4.0.6 5a Saeed a Oe SE a es $4,608,084 
Below 16 candle-power: 

NUMDCR: oeira sa bo eh See Ee ee 19,779 834 

Value yerine te Ge eee a ew Se $1,132,011 
Above 16 candle-power: 

Nümber oso Be ae ees wero Rane ee 9,598,439 

Valie Fis eed Osa bawss Shieh artes $568,204 
Decorative and miniature lamps 

Nümber 2264s ee~ Oud rors OS bes hoa eek 1.584,495 

Vall « &c.0.0aee as sara Sa eae ee Seana a ea eats $644,906 

Electric light fixtures.......... 0.0... cece eee eee $5.305.466 

Telephone apparatus. ......... cc eee eee eee eee eee $15,863,698 

Telegraph APPALAtUS ws: eine iaw sieves ewe wee ess $1,111,195 

Insulated wires and cables..............0.-eeeeee $34.519.699 

Electric sCONQUINS 6 2628 6 4 tes eee ea aaa as $2.416.245 

Annunciators foes Bae deo hehe e teen eee ees $185,870 

Electric clocks, etC...... 0. ccc ec eee eens $373 .926 

Fuses and lightning arresters................008. $1,455,203 

Rheostats and resistances..............ceeeeeeee $1.328,752 

Electric measuring instruments.................. $5.004.763 

Circuit. fittings «.ic40.0 eens ae ee eis ae ees $3,525,446 

All other products eriein nnee eea ek E §$26.634,963 

Amount received for custom work and repairing... $2,798,922 


929 


Of the 512,254 establish- 
ments reported at the census of 1900, only 


1900. 


+$105,831,865 


10,527 
$10,472,576 
770,832 
$379,747 
$2,962,871 
$1,846,624 
$19,505,504 


35,604 
$7,551,480 
515,705 


15,284 
$7,568,841 
666,669 


3,017 
$192,030 
8,220 


97,577 
$1,055,369 
12,766 


(t) 
$2.523,901 
(G) 


7,913 
$613,883 
11,392 
$3,679,045 
$2,559,601 
$1,119,444 
$1,731,248 
$1,263,732 
$10,974 
$456,542 
$1,827,771 


23,656 
$276,481 


134,531 
$1,551,290 


8,283 
$225,635 
$3,515,118 


21,191,131 
$2,910,023 


2.906,817 
$308,626 


1.222,250 
$223,534 


397,432 
$72,935 
$4.344.599 
$10.512,412 
$1,642,266 
$21.292,001 
$1,066,163 
$224,885 
$132,149 
$595.497 
$1.186.878 
$860,265 
(t) 
$15,764,875 
$2,063,736 


by establishments engaged primarily in the manufacture of other products. 


by establishments engaged primarily in the manufacture of other products. 


* Includes electrical machinery, apparatus and supplies, valued at $18,742,033, made 


+ Includes eleetrical machinery, apparatus and supplies, valued at $13,397,430, made 


t Not reported separately. 


$ Includes $1,451,337 for electric switches, signals and attachments; $678,077 for 
magneto ignition apparatus, and $1,036,962 for electrical therapeutic apparatus, includ- 


ing spark coils. 
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169,409, or 33.1 per cent, reported power. 
The census of ‘1890, with 355,415 estab- 
lishments, showed 100,735, or 28.3 per 
cent, using power, while the census of 
1880, with 253,852 establishments, had 
85,923, or 33.8 per cent, using power. 

Comparatively little motive power is 
employed in the neighborhood and me- 
chanical industries, and their exclusion 
from the census of 1905 has but slight 
effect on comparisons with the statistics for 
prior censuses in which they are included. 
The horse-power, by kind, as reported at 
each census since 1870, is summarized in 
Table 81. This table gives the total horse- 
power reported at each census, except the 
amount returned for custom grist and saw- 
mills and cotton-ginning establishments 
at the census of 1900. 
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branch between Avon and Mount Morris, 
a total distance of thirty-four miles of 
single track, besides sidings. This work 
has been brought very near to completion. 
The equipment will represent the most 
modern type of single-phase, alternating- 
current system of train propulsion, and 
will consist of motor-cars of the inter- 
urban type. 

The supply of power for operating the 
system will be derived from the lines of 
the Niagara, Lockport & Ontario Power 
Company, which receives the current gen- 
erated at the new station of the Ontario 
Power Company at Niagara Falls. This 
power is now being transmitted at 60,000 
volts as far east as Syracuse. The power 
company’s transmission line crosses the 
Erie Railroad at Mortimer, about five 
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first street, New York city, at 5.30 
o'clock. Reports will be read, addresses 
made and directors will be elected. In 
addition to the usual proceedings action 
will be taken on an amendment to the by- 
laws. 

An informal dinner (business dress) 
will follow the annual meeting at 7.30 
o'clock. The dinner tickets will be $3.50 
each. 


Ēd oe- -———— 


Convention of the Northwest- 
ern Telephone Exchange 
Company. 

The second annual convention of the 
managers of the Northwestern Telephone 
Exchange Company was held at the gen- 
eral offices of the company in Minneapolis, 
Minn., November 22, 23 and 24. The open- 


HORSE-POWER EMPLOYED IN MANUFACTURES, WITH PER CENT OF INCREASE: 1870 To 1905. 


DATE OF CENSUS. 


PER CENT OF INCREASE. 


1605, 1900. 1890. 150. 1870. oo ee ee ee 
Total horse-power........ 14,464,940 10,409,625 5,954,655 3,410,837 2,346,142 39.0 74.8 74.6 45.4 
Owned: 

DCCA: Chi owas E airs 10,664,560 8,140,533 4,581,595 2,185,458 1,215,711 31.0 77.7 109.6 79.8 
Gas reiras erra oh Retired Sa 289,514 134,742 S930: Behe se, Baton utes 114.9 1,408.9 evens ee 
WALET iodo sees eee a A 1,647,969 1,454,229 1,255,206 1,225,379 1,130,431 13.3 15.9 2.4 8.4 
BCCI resinae n neria eTa? 1,138,208 310,661 15.569 -severs westaiss 266.4 1,895.4 sawa TRT 

All OLDER onrein cabanas 91,784 49,985 4184 E e E 83.6 944.8 

Rëntéd srianan sud cos cae wee els 632,905 319,475 SE DTL. Bwdiewied -SANNER 98.1 260.7 


Each variety of power has increased 
during each census period since 1870. The 
greatest actual and relative increase oc- 
curred between 1890 and 1900. Notwith- 
standing the great increase in other kinds 
of power, steam continued to be the mo- 
tive power of greatest importance. 

The use of electric current for the trans- 
mission of power has been one of the most 
notable features of the development of 
machinery in manufactures. The first 
census to show electric power was that of 
1890, when 15,569 horse-power was re- 
ported. At the census of 1905 this class 
of power owned amounted to 1,138,208 
horse-power. When the electric power is 
generated by the manufacturer the com- 
bination of the horse-power of the engines 
and the motors results in a duplication, 
but since in some cases the steam engines 
are used for purposes other than the gen- 
eration of electric current it is imprac- 
ticable to avoid this duplication. 


Sipe 
Erie Electrification. 

Last summer Westinghouse, Church, 
Kerr & Company were retained by the 
Erie Railroad to furnish and install upon 
the Rochester (N. Y.) division a complete 
equipment of electric motive power cov- 
ering the passenger service of that portion 
of the main line of the Rochester divi- 
sion between Rochester and Avon, and the 


miles south of Rochester, and from that 
point the power company is constructing 
a branch line about fourteen miles long, 
which is to supply the substation at Avon. 

The substation building is of brick and 
reenforced concrete, and is now practically 
completed. The electrical apparatus is 
being rapidly installed. 

The electrical equipment of the cars 
comprises four 100-horse-power motors, 
one on each axle, besides the transformer 
equipment which forms part of the single- 
phase outfit. Each car will be equipped 
with the Westinghouse electropneumatic 
system of multiple-unit train control. The 
cars will be capable of a maximum speed 
of from forty-five to fifty miles an hour, 
and will be able to haul one trailer under 
any of the conditions of service that are 
likely to prevail. 

The collectors on the car will be of the 
so-called “pantagraph” type. These are 
controlled by air pressure and designed to 
instantaneously adapt themselves to any 
change in the height of the trolley wire, 
as when passing under low bridges. 

The Electrical Trades Society 
of New York. 

The tenth annual meeting of the Elec- 
trical Trades Society of New York will be 
held on Tuesday evening, December 11, at 
the Imperial Hotel, Broadway and Thirty- 


ing address was made by H. J. Pettingill, 
president of the company. 

The following papers were read: “Op- 
erating Methods,” R. F. Estabrook, super- 
intendent of traffic; “Farm Lines,” A. 
von Schlegell, general contract agent; 
“Requisition and Material Reports,” J. 
L. Barney, supply clerk; “Collections,” 
J. W. Christie, treasurer; “Reports.” 
W. R. Overmire, auditor; “Equipment,” 
J. Houghtaling, superintendent of equip- 
ment; “Maintenance,” B. Waller, engi- 
neer; “Construction,” Thomas Dwyer, 
superintendent of construction; “Connect- 
ing Companies,” J. L. W. Zietlow. 

There were also addresses by C. P. 
Wainman, vice-president and general man- 
ager; C. M. Mauseau, assistant general 
manager; E. A. Prendergast, attorney; B. 
L. Freedy, superintendent, and W. A. 
Stanton, district manager. 

A complimentary luncheon was served 
at the National Hotel on Thursday and 
Friday; a theatre party was given on Fn- 
day evening, and a banquet was held at 
the Nicollet Hotel on Saturday evening. 

Among those present were E. B. Baker, 
general superintendent; A. Willams, 
superintendent, and E. C. Short, super- 
intendent of construction, of the Min- 
nesota Central ‘Telephone Company; 
George A. French, superintendent, aD 
F. E. Lister, district manager, of the 
Duluth and Mesaba Telephone Companies. 
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Units and Standards.’ 


As soon as electricity became a science 
a need was felt for new units—for those 
quantities which could not be immediately 
or conveniently expressed in terms of the 
C.G.S. units of length, mass and time. 
Resistance, current and electrical press- 
ure had to be measured, and for scien- 
tific reasons it appeared advisable to base 
the new units on the centimetre, gramme 
and second. There are two ways of do- 
ing this, according to whether one started 
from electrostatic or magnetic phenom- 
ena; and we have therefore both electro- 
static and electromagnetic units. These 


two sets of units are, of course, definitely 


related to one another, but the relation 
has no practical value, and the individual 
units of either system are either too large 
or too small to be of commercial use. 
Hence the British Association defined 
what are known as the commercial units, 
the chief among which are the ohm, equal 
to 10° absolute C.G.S. electromagnetic 
units; the volt, equal to 10° absolute 
units, and the ampere, 10—' of an abso- 
lute unit, and these have been accepted 
by the civilized world. After definition 
came the task of making standards, and 
this is where the real difficulty began. 
The British Association committee made 
a standard ohm of German silver wire, 
but this was subsequently found to be 
about two per cent less in resistance than 
the definition required. Siemens had pre- 
viously: used as a “practical ohm” a col- 
umn of mercury one metre long and 
one square millimetre in cross-section. 
This was about four and one-half per 
cent less than the true value, but the 
mercury column constituted such a con- 
venient and easily reproducible standard 
that in revising the value of the ohm, a 
mercury column was returned to. The 
Paris congress in 1884 suggested that the 
international legal value should be the re- 
sistance of a mercury column 106 centi- 
metres in length and one square millimetre 
in area at zero degree centimetre; but this 
was never acceded to either by England or 
America, as it was known not to be cor- 
rect. In 1882 Lord Rayleigh, using the 
method which had been employed by the 
British Association committee, of rotat- 
ing a coil in the earth’s field, found the 
length of the mercury column to be 106.27 
centimetres; Dr. Glazebrook, in the same 
year, arrived at a length of 106.28 centi- 
metres by a different method. In 1891 
Professor Viriamu Jones found the value 
to be 106.3 centimetres, and in the next 
year the British Association agreed to 


1 Abstracted from Engineering, London, November 23. 
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recognize this value, though defining the 
mercury as having a mass of 14.4521 
grammes and of a uniform cross-section, 
instead of stating what the cross-section 
had to be. In 1893 this definition was 
endorsed by the congress of Chicago, and 
is now recognized as constituting the in- 
ternational legal ohm. 

The standard ohm being decided upon, 
at any rate, for the present, there remain 
the ampere and the volt, the determina- 


tion of either of which, now that the unit’ 


of resistance has been settled, will fix the 
value of the other. At the Berlin con- 
gress last year it was resolved that, be- 
sides the ohm, the other independent unit 
should be the ampere, the volt therefore 
being the pressure which will drive a stand- 
ard ampere through a standard ohm. The 
legal standard ampere is at present that 
current which will deposit silver from sil- 
ver nitrate at the rate of 0.001118 gramme 
per second. How nearly such a current 
approaches the theoretical unit of 10— 
C.G.S. is not known; but the difference 
is probably not great, The volt is, as we 
have pointed out, dependent on the stand- 
ard values assigned to the ohm and the 
ampere; but for convenience an independ- 
ent legal standard was decided on. The 
standard volt is such that the pressure 
across the terminals of a Clark cell at 
fifteen degrees centigrade is 1.434 volts. 
This value is certainly not the equivalent 
of 10° C.G.S. units, and it is probable that 
it would be much more in accordance 
with the definition of the C.G.S. value 
of the volt to rate the Clark cell at some- 
thing like 1.433 volts at standard tem- 
perature. This difference, though not 
much to look at, is of real practical im- 
portance. Besides, it is tne general 
opinion that, apart from the inaccuracy 
of the legal voltage of a Clark cell, this 
form of cell is unreliable, and the Weston 
cadmium cell should be adopted as the 
standard cell. 

The state of affairs, then, is something 
like this: We have the C.G.S. definitions 
of the ohm, ampere and volt, which are 
absolute and immutable. They are, how- 
ever, but abstractions, and there must be 
physical embodiments of them of the high- 
est attainable accuracy kept as national 
possessions. These, which may be called 
primary standards, correspond to the 
standards of the metre, pound, etc., and 
must be capable of being copied and com- 
pared so exactly that there shall be no 
observable difference between the primary 
standards of different nations. When 


once these primary standards are speci- 


fied, they must be looked upon as un- 
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alterable, and if any discrepancy between 
them and the C.G.S. units can be de- 
tected at any future time, this must be 
allowed for in exact calculations. The 
primary standards must be as arbitrary, 
in that sense, as the metre or the kilo- 
gramme, for otherwise there would arise 
the same confusion as would occur were 
the standard metre to be altered to con- 
form more closely with the dimensions 
of the earth. The best primary standard 
for the ohm is the mercury column, 106.3 
centimetres in length. The standard 
ampere can probably be best defined by 
the deposition of silver, and the standard 
volt follows from these two by Ohm’s law. 
As far as primary standards are con- 
cerned, there is no need for a standard 
volt, for the standard ampere can be 
passed through the standard ohm, and the 
electromotive force absorbed gives the 
standard volt. 

Every standardizing laboratory in the 
various countries will, however, require 
apparatus for verifying or calibrating com- 
mercial instruments. Copies of the pri- 
mary standards will be too inconvenient 
and costly for this purpose, and secondary 
standards are needed, suitable for rapid 
and accurate work. The most convenient 
resistance standard is a coil of special 
wire of negligible, or accurately known 
and constant, temperature coefficient. 
Again, as the measurement of current by 
electrodeposition is an extremely delicate 
and slow process, a more practical instru- 
ment than an electrolytic vat is wanted 
for a secondary standard. Such a stand- 
ard should probably be some form of the 
Kelvin ampere-balance, in which the mag- 
netic effect of the current being measured 
is balanced against the gravitational effect 
of known masses. Again, a tester can not 
very well refer to the pressure across the 
terminals of a standard resistance when 
a standard current is passing through it 
every time he requires to compare voltages. 
He needs some portable cell, such as the 
Clark or Weston cell, as a secondary stand- 
ard of pressure, and, of course, one or 
other of these cells is always used as a 
volt standard in potentiometer measure- 
ments. If a more constant and reliable 
source of voltage can be found, so much 
the better. 

Now that all nations are agreed as to 
both the names and definitions of the ideal 
units of electrical measurement, it is of 
the utmost importance that some attempt 
should be made to get an international 
and permanent agreement concerning the 
specifications and dimensions of the stand- 
ards by which the ideals are represented. 
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When once agreement has been arrived 
at, permanency is, above all things, to 
be desired. Since the Berlin congress 
last October experiments have been going 
on in various countries to determine the 
best way to define the standards, both 
primary and secondary. Professor Glaze- 
brook, whose presidential address the 
other day to the Institution of Electrical 
Engineers dealt with many aspects of the 
work of standardization, is responsible for 
some most exhaustive experiments on the 
absolute value of the electrical units. The 
results have not yet been made public, 
but it is hoped that this work of the Na- 
tional Physical Laboratory will enable 
both the international ampere and the 
electromotive force of the Weston cell to 
be stated with a most extraordinary de- 
gree of accuracy. An international con- 
ference is to be held in London next Oc- 
tober, when we trust that the work of 
the National Physical Laboratory and 
kindred institutions abroad will culminate 
in a universal agreement as to the elec- 
trical standards which shall be legalized 
by the governments of all civilized coun- 
tries. 
a ee! 
Cassier’s Magazine. 

Cassier’s Magazine has been sold by the 
estate of the late Louis Cassier to Henry 
Harrison Suplee, for many years technical 
editor of the Engineering Magazine, and 
James Van Vorst Colwell, recently works 
manager for the C. W. Hunt Company, 


and the publication will be continued as 
heretofore by the Cassier Magazine Com- 
pany at No. 3 West Twenty-ninth street, 
New York city. The editorial conduct of 
the magazine will be in the hands of Mr. 
Suplee, who brings to this work a wide 
experience both in the practice of 
mechanical engineering and of technical 
journalism, while the business department 
will be directed by Mr. Colwell. The first 
issue of the new magazine under the new 
management will be the January number. 


Death of Arthur Vaughan 
Abbott. 


Arthur Vaughan Abbott, one of the 
most prominently known and esteemed en- 
gineers of this country, died from pneu- 
monia, December 1, at St. Luke’s Hospital, 
New York city, after a short illness. Mr. 
Abbott, who was a son of the late Benja- 
min Abbott, was born in New York city 
in 1854. He had been a member of the 
American Institute of Mining Engineers 
since 1882, vice-president of the American 
Institute of Electrical Engineers, and 
chief engineer of the Chicago Telephone 
Company and engineer of Westinghouse, 
Church, Kerr & Company since 1902. He 
wrote several books. Among his works are 
“Electrical Transmission of Energy,” 
“The Evolution of a Switchboard,” “His- 
tory and Use of Testing Machines,” 
“Treatise on Fuel” and “Telephony.” 
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Railway Generators Operated 
on a Three-Wire Lightin 
Service. | 

Interesting and valuable results have 
been obtained by the Topeka Edison Com- 
pany, Topeka, Kas., in operating a 600- 
volt railway generator at 250 volts on an 
Edison three-wire system. 

The company has one of the most mod- 
ern and well-equipped plants in the West. 
In addition to its regular lighting busi- 
ness it supplies current at 600 volts to the 
Topeka Railway Company, and for this 
purpose has installed three 500-kilowatt, 
600-volt generators. This number of gen- 
erators affords a considerable reserve capac- 
ity, which is increased by the use of a stor- 
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had operated ten hours at 600 volts and 
900 amperes in railway service. In chang- 
ing over the extra governor weights were 
added, switch thrown, and the generator 
connected to the three-wire system at 250 
volts, being operated at 850 amperes for 
oyer three hours in parallel with regular 
lighting units. There was no sparking 
at the brushes and no heating of com- 
mutator above normal, and there was no 
trouble with regulation, which indicates 
that the amperage could be carried high- 
er. The generator used was a General 
Electric, type M.P., Class 10, 500 kilo- 
watt, 570 volts, no load; 600 volts full 
load; 900 to 1,000 amperes, direct-con- 
nected to a Buckeye vertical, cross-com- 


600 Vee rT Per Ee 


A-~ Watimeter Arrnaterce 


f- 


Fields 


Throw B up for RTO Volts 
Threw D down fer 600 Volts 


PLAN SHOWING OPERATION OF GENERATOR ON EITHER 250 or 600 VOLTS. 


age battery which operates on the railway 
service. 

Anticipating an extra heavy demand on 
the three-wire lighting system during the 
present winter season, Superintendent J. 
T. Huntington and Chief Engineer J. L. 
Chase made the experiment of connecting 
one of the railway generators to the two 
outside wires of the three-wire system. 
To do this the generator was connected to 
the 250-volt panel in the manner shown 
in the accompanying diagram. To oper- 
ate at 250 volts the compounding feature 
is cut out as indicated, and the field 
rheostat on the 600-volt panel about one- 
half cut out; the field resistance is then 
controlled by rheostats on the 250-volt 
panel. The engine speed was reduced 
five revolutions per minute by adding 
weights to the governor which gave a 


speed of 120 revolutions per minute. On 


the day the test was made the generator 


pound engine with cylinder twenty-three 
inches by forty-two inches by thirty inches, 
normal speed 125 revolutions per minute. 

The generator can be changed from 
either service to the other in a few mo- 
ments by the adding governor weights, 
and throwing switch marked “B” in dia- 
gram. 


Two Exhibitions in Holland. 
It is announced by the Maatschappy van 


: Nyverheid, Department Arnheim, Hol- 


land, that an exhibition will be held in 
that city during the month of July, 1907. 
All letters should be addressed to J. G. 
van Gelder, 52 Amsterdamsche weg, Arn- 
heim, Holland. 

An international exhibition of motors 
and machines for professions and trades 
will be held at Amsterdam, Holland, dur- 
ing the months of August and September, 
1907. The secretary-general, to whom all 
correspondence should be addressed, is Dr. 
Th. Muller Massis, Heerengracht 357, 
Amsterdam, Holland. 
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region of France which lies near 
the Mediterranean coast have al- 
ready been utilized for running a number 
of hydraulic plants of large capacity, so 


| i mountain streams in the Alpine 


as to secure a considerable amount of 


current for the cities and towns along the 
coast, such as Nice, Monte Carlo, Cannes 
and others. The whole system is connect- 
ed together, and forms an extensive net- 
work of overhead lines working at high 
voltage. Operated by the company known 
as the Energie Electrique du Littoral 
Méditerranéen, these plants form one of 
the largest hydraulic supplies of the Con- 
tinent. The electric outfit is supplied by 
the Thomson-Houston Company, from 
its Paris shops. Not long ago a new 


ENTRAYGUES (FRANCE) HYDROELECTRIC PLANT 
—A VIEW OF THE MAIN CANAL. 
hydroelectric station was erected in the 
region, and it is one of the most important 
of the series. The voltage of the over- 
head line is among the highest which has 
yet been used in Europe, as it now runs 
at 28,000 volts. Current is delivered over 
a thirty-seven-mile overhead line to the 
city of Toulon, where most of the energy 

is used at present. 

The Entraygues plant has been installed 
mainly with the object of providing a good 
supply of current for the lighting circuits 
and the tramway lines of Toulon, but 
aside from this, it furnishes a good 
amount of energy for lighting or motors 
to numerous villages in the Mediterranean 
coast region which lie along the path of 
the high-tension line. It is expected that 


The Entraygues (France) Hydroelectric Plant. 


By C. L. Durand. 


several large industries in the région of 
Toulon will also make arrangements to use 
current from the lines. 

Power is obtained from the Argens river, 
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varies from fifty to seventy feet. The 
main dam and the hydraulic work in con- 
nection with it have been laid out so as 
to allow of storing up enough water so 


ENTRAYGUES (FRANCE) HYDROELECTRIC PLANT—DAM AND HEADGATES, 


a mountain stream giving ,a consider- 
able flow, and the hydraulic plant is locat- 
ed at Entraygues, near Vidauban. It 


as to give a good reserve, this being used 
at times of the day when the lighting cur- 
rent is added to the motor current. The 


ENTRAYGUES (FRANCE) HYDROELECTRIC PLANT— MAIN CANAL UNDER CONSTRUCTION. 


utilizes a natural fall in the river followed 
by a succession of rapids. Between the 
intake canal at the dam, and the offtake 
canal at the station the difference of level 


hydraulic work has been carried out by one 
of the largest Paris construction com- 
panies, A. Giros & Loucheur, to whom 
the writer is indebted for the photographs 
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showing the various parts of the plant. 
The present views show different portions 
of the dam, intake canal, piping and pen- 
stocks. In the main dam are placed two 
openings provided with gates, which allow 
of supplying the canals for irrigation and 
for water-mills. There are also three out- 
let gates and the main offtake canal of ten 
feet diameter. The latter is provided with 
a gate which is operated by a rack move- 
ment, and is protected by an iron grating 
formed of parallel bars. 

The main canal which passes from the 


dam to the station is laid underground . 


for the most part, and consists of an 
eight-inch-thick tube of reenforced cement 
about ten feet in diameter, working under 
a water-head which varies from forty feet 
in times of low water to fifty feet during 
the freshets. The cement conduit is about 
1,600 feet long, and is laid upon a founda- 
tion of beton. Its metallic framework 
consists of soft steel hoops and a set 
cf straight steel bars running parallel to 
the conduit, these bars being well connect- 
ed together. A settling basin lies on the 
path of the canal, and good arrangements 
are provided for washing it out. When 
near the station building, the conduit is 
joined to a steel collector by means of a 
steel T-piece. This: collector has a some- 


what larger diameter than the conduit, | 


and is terminated by a vertical stack, held 
in masonry, which is designed to lessen 
the pounding in the collector and the 
conduit at the moment of a quick change 
in the flow of the turbines, caused by the 
action of the speed regulators. This verti- 
cal stack is about eight feet in diameter, 
and is surrounded by a second circular 
stack of sheet steel of about fifteen feet 
in diameter. When the turbine regulators 
cut off the water feed suddenly, the water 
rises in the inner stack and overflows in 
the outer space, going from thence to the 
offtake canal by means of steel piping. 
In the station there are installed three 
principal turbine and alternator groups, 
each of these being composed of a dou- 
ble turbine with horizontal shaft, on the 
Francis system, coupled to a three-phase 
alternator. The turbines are designed for 
1,000 horse-power, and the alternators for 
700 kilowatts. The main turbines utilize 
a net water-head varying between fifty and 
sixty-six feet, according to the season, 
with an aspiration height maximum of 
twenty-one feet from the level of the dy- 
namo-room to the water level in the off- 
take canal. The normal running speed 
of the turbines is 300 revolutions per 
minute. By means of a belt transmis- 
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sion, the turbine shaft operates an auto- 
matic speed governor, and the latter acts 
through the medium of an oil-pressure 
hvdraulic piston motor upon the water- 


feed inlets of the turbine, so as to reduce 


the section of the inflow without caus- 
ing an interior disturbance. The degree 
of opening of the inlet and consequently 
the power given by the turbine, is in- 
dicated in a very apparent manner by an 
index which is connected with the hy- 
draulic piston and is displaced on a 
graduated scale. The oil which is needed 
for the working of the hydraulic motors 
of the station is supplied, at a pressure 
of fifteen atmospheres, by two triple-action 
pumps (one of which serves as a standby) 
worked by electric motors. A special de- 
vice is used with the turbine which allows 
of varving their speed within five per cent. 


—— 
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age. Should the turbines race and in 
such case run up as high as 550 revolu- 
tions per minute, the alternators are 
strong enough to support the latter speed 
without danger. 

Separate turbines are used for the ex- 
citers. Two sixty-volt direct-current gen- 
erators (of which one serves'as a standby) 
having a capacity of thirty kilowatts each, 
run with seventy-five horse-power turbines 
at a speed of 600 revolutions per minute. 
Each of these generators is coupled di- 
rect to another machine which stands 
upon the same base-plate and will fur- 
nish at least twenty kilowatts at the above 
speed. These machines are provided with 
a compound winding which allows the ter- 
minal voltage to be kept constant at 110 
volts, and are used for the auxiliary service 
of the plant, and especially for the light- 
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This is operated either by hand, or at a 
distance by means of a small electric 
motor of special form, worked from the 
main switchboard. 

Each of the main groups is provided 
with a cast-steel flywheel placed between 
the turbine and the alternator. The rim 
of the wheel weighs about six tons and is 
ten feet in outer diameter. The gate- 
valves, which are placed under the water 
inlet of the main turbines, are located 
outside of the building, but they can be 
operated from the interior of the station. 

Coupled to the turbines by a rigid connec- 
tion, the alternators are of the revolving- 
field type. They have ten poles and when 
running at 300 revolutions per minute, 


can deliver three-phase current at 3,500 


volts, which is the regular working volt- 


ing, independent of the exciter lines, the 


latter can be operated at a variable volt- 


age, seeing that the simultaneous change 
of the exciting current for all the alter- 
nators is obtained by changing the volt- 
age of the exciter. 

The three-phase current furnished by 
the alternators is sent into the circuits 
of a bank of three-phase, air-cooled, 650- 
kilowatt, twenty-five cycle transformers 
which raise the voltage to 26,000 or 28,000 
volts. There are three large transformers 
used for this purpose, and in fact the sta- 
tion is formed of three units, each con- 
sisting of an alternator and the trans- 
former which is connected with it. Such 
an arrangement allows of a great sim- 
plicity in the wiring and the switch- 
boards. An extensive switchboard system 
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ig provided, including a main switchboard 
containing three alternator panels and 
one panel each for exciters, auxiliary lines, 
and station. A second switchboard con- 
tains three panels for the low-tension 
ends of the transformers. There is also a 
third single-panel board for the switches 
of the 3,500-volt line. 

Each of the main alternator panels has 
the following apparatus: A three-pole 
30,000-volt, oil switch provided with a 
slow-working relay for an automatic re- 
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rheostats and measuring instruments 
which are needed for handling the corre- 
sponding dynamos. The station panel 
contains one three-pole 30,000-volt, oil 
switch, four knife switches mounted on 
porcelain which allow of disconnecting 
the above and to give an earth connection 
for the bus-bar, joined to the neutral 
points; three ammeters, one for each 
phase; one voltmeter, a Lincoln synchron- 
izer, and a recording voltmeter. 

On the auxiliary switchboard, each of 
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region lying near the station. The main 
switchboard and its appliances are mount- 
ed on a metallic platform at one end 
of the dynamo hall. All the apparatus 
carried on the outside of the marble 
panels and which are to be handled by the 
personnel, are of low tension. 

In the Entraygues plant the use of this 
system of switching has given very good 
results since starting up the station. The 
switches have been placed side by side 
upon a bridge lving near the switchboard. 
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lease in case of overload; four knife 
switches, mounted on porcelain, used for 
cutting off the main switch from the neu- 
tral point of the transformer; a field 
rheostat; a field switch with shunt re- 
sistance for discharge; an ammeter, vo.t- 
meter, current meter, power-factor indica- 
tor, with their small transformers; one 
synchronizing plug; a double-throw switch 
controlling the motor circuit for the regu- 
lation of the turbine speed at a distance. 
The panels for the exciters and the aux- 
iliary circuits each carry the switches, field 


the three panels carries three fuse blocks 
for 3,500 volts, separated by marble parti- 
tions; two oil switches of the three-pole 
type worked by hand and combined so as 
to form a two-direction switch. They al- 
low of connecting each of the alternators, 
simultaneously or separately, to the corre- 
sponding transformer and to the 3,500- 
volt bus-bars. The single panel for the 
switches of the 3,500-volt line leaving the 
station is provided with a three-pole oil 
switch with automatic overload break and 
an ammeter. This line is to supply the 


-At the bottom the wires enter to the 


switch by openings in the floor of the 
bridge. Each of the oil switches is com- 
pleted by three section switches which al- 
low of cutting it off the bus-bars. 

For each phase the bus-bars are formed 
of a rubber-insulated wire carried upon 
insulators of the same type as the line in- 
sulators, and are separated from the neigh- 
boring phase by a horizontal slab of 
cement. The connecting wires between the 
three-pole switches and the bus-bars are 
separated from each other by vertical par- 
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titions of cement, between which are fixed 
the knife switches mounted on porcelain 
which are used for cutting off the bus- 
bar switches. A gallery running along 
the end of the station allows of approach- 
ing the bars and using an insulated pole 
for working the above-mentioned knife 
switches. 

Coming from the main three-pole switch 
corresponding to a line panel, rubber-cov- 
ered wires lead the current to the windows 
from which the lines start out to the 
poles. These windows are placed in a 
rectangular tower adjoining the main 
building, which has been laid out for 
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For the local use of the current, a num- 
ber of substations have been erected at 
various points on the line, some of these 
‘being located at Toulon, and the others be- 
tween Entraygues and the city. Where 
the overhead line comes to Toulon, it ends 
in the transformer post of Brunet, where 
the voltage is lowered from 26,000 to 3,250 
volts by means of two three-phase 650- 
kilowatt transformers. These transform- 
ers are used at the same time for the 
converting groups of the lighting station 
of Loubiére, belonging to the Société 
d’Eclairage of Toulon, and for the ma- 
chines of the tramway substation of Tou- 


ism from a single shaft. 
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30,000 volts, with an overload cut-out re- 
lay; also four single-pole switches for cut- 
ting off the former switches and connect- 
ing the neutral point of the transformers 
to ground, an ammeter, voltmeter, a three- 
pole oil switch, and a power-factor in- 
dicator. Each panel for the 3,250-volt, 
three-phase line leaving the station con- 
tains a three-pole oil switch and an am- 
meter. One of the panels carries a poly- 
phase meter. 

The main oil switches for 30,000 volts 
are placed separately in brickwork cham- 
hers, and are worked together by a mechan- 
The latter is 
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two main overhead lines using six wires 
each, and an overhead line of three wires 
working at 3,500 or 10,000 volts. 

The overhead line is formed of twenty- 
eight-millimetre bare copper wire, held 
upon porcelain insulators of nine-inch 
largest diameter and weighing 5.8 pounds 
exclusive of the supports. All the insula- 
tors were tested at 100,000 volts during 
thirty seconds. Straight metal arms fix 
the insulators to the cross-arms of the 
poles, the former being spaced about thir- 
ty inches apart. 


lon. Two air fans driven by four horse-pow- 
er, 110-volt motors are used for cooling 
the transformers, and the motors take cur- 
rent from two ten-kilowatt transformers 
which lower the current from 3,250 to 
110 volts, supplying also the lighting cur- 
rent for the station. The distributing 
switchboard is made up of two panels for 
the 650-kilowatt transformers, two panels 
for the three-phase circuits at 3,250 volts, 
and one panel for the interior service 
of the station. Each transformer panel 
carries three single-pole oil switches for 


operated from the switchboard. An over- 
load solenoid, fed by a relay, allows of 
making an automatic break for the 
switches. 
Current is distributed from the trans- 
former post just described to the substa- 
tion of Loubiére which supplies the light- 
ing mains of Toulon. The overhead line 
reaching this point starts from one of 
the 3,250-volt panels of the Brunet sta- 
tion. In the Loubiére substation are 
placed three motor-generator sets, each 
containing a synchronous motor of 300 
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horse-power. These motors are of the six- 
pole revolving field pattern, running at 
500 revolutions per minute at twenty-five 
cycles and wound for 3,250 volts. Direct 
coupled to the motor is a lighting genera- 
tor. Each of the three generators is of 
the six-pole 225-kilowatt pattern, and de- 
signed to give 260 volts under full load. 
Current from the lighting generator is 
used to excite the synchronous motors. 
The former are provided with a shunt ex- 
citing circuit calculated so that the ma- 
chine runs regularly for all voltages be- 
tween a minimum of 240 and a maximum 
of 300 volts. 

A large amount of power is also taken 
by the tramway substation, which is locat- 
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the group works in parallel with a stor- 
age battery, and is sufficient to furnish a 
constant value of 600 volts from the ma- 
chine. The switchboard of this plant 
comprises two panels for the synchronous 
motors, two panels for the direct-current 
machines and one direct-current feeder 
panel. 

Besides the transformer post of Brunet 
the Entraygues system operates two posts 
of less importance, these being placed 
upon the main 30,000-volt overhead line 
between the turbine station and Toulon. 
These posts are near the localities of Gon- 
faron and Cuers. Both of them are used 
for supplying light and power to the vil- 
lages near by. The transformer post 
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ed at another point. It is supplied from 
the Brunet transformer post at 3,250 volts, 
by means of an insulated and armored 
cable, which supplies two motor-generator 
groups, each formed by a synchronous mo- 
tor and a railway generator. 
chronous motor, having fixed field and ro- 
tating armature, is of the six-pole type, 
running at 500 revolutions per minute at 
twenty-five cycles and 3,250 volts. It is 
direct coupled to a 225-kilowatt generator, 
delivering current at 600 volts for the 
tramway lines. Current for exciting the 
synchronous motor is obtained from the 
tramway generator. The latter has a 
compound winding, and the shunt wind- 
ing is sufficient in itself to supply the field 
for obtaining 600 volts at full load. The 
series winding can be short-circuited when 


The syn- 


located at Gonfaron contains two three- 
phase, 110-kilowatt, oil-cooled transform- 
ers, lowering the line voltage from 28,000 
to 3,500 volts. The main high-tension 
line runs to the inside of the building, 
and can be sectioned by means of knife- 
switches placed at two points, between 
which is taken the circuit of the trans- 
former post. In this way the station can 
be supplied either from the hydraulic plant 
or by the line coming from Toulon, in 
the latter case by means of the reversible 
groups of the substations which receive 
direct current from steam-driven generat- 
ors. These latter groups form part of 
an old plant, and are retained as a 
standby. 

The Cuers transformer post is equipped 
with three 250-kilowatt, three-phase trans- 
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formers, each lowering the tension from 
28,000 to 3,500 volts, also three monophase 
transformers of seventy-five kilowatts 
which raise the voltage from 3,500 to 
10,000. In general, the post is laid out 
on the same plan as the Brunet and the 
Confaron posts. The high-tension oil 
switches of the Thomson-Houston pattern 
are separated by fireproof partitions, be- 
ing placed on a bridge above the trans- 
formers and operated mechanically at a 
distance. The panels are installed on the 
main floor beside the transformers. The 
main high-tension line passes into the sta- 
tion and can be sectioned by an oil switch 
with hand or automatic action. By 
means of a set of switches the main line 
can be short-circuited outside of the sta- 
tion and the latter is thus cut out of the 
circuit, and means are provided, as in the 
above-mentioned plant, for supplying it 
either from the hydraulic station or from 
Toulon. 
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Capacity of a Battery of Ac- 
cumulators Operating at 
Variable Output. 


An analytical study has been made by 
F. Loppé of the proper method of rating 
storage batteries when operating under a 
variable output. Peukert has given the 
following formule for rating cells for 
various outputs: i™ t = k, i being the 
current of the discharge, t the:time, n a 
coefficient depending upon the type of thé 
element, and k a constant depending upon 
the capacity of the elements employed. 
This applies to a constant output, but if 
the load be variable the equation may 
be written as giving the output for a short 
time and then integrated over the entire 
time of discharge. A convenient way con- 
sists in plotting the discharge curve, divid- 
ing it into triangles, and summing up the 
areas of all of these. Knowing the value 
of k it is easy in this way to deduce the 
proper rating for a battery under any 
given conditions. The application of this 
method is shown to a battery having a con- 
stant discharge current of 336.5 amperes 
for ten hours. When the battery is dis- 
charged to the same point in the same 
time, but by varying the currents, the 
rating is reduced from 3,365 ampere- 
hours to 2,606 ampere-hours. The same 
method enables one to determine the 
charge contained in a battery at any epoch 
of the discharge.—L’Industrie Électrique 
(Paris), November 10. 


938 


NEW TYPES OF INCANDESCENT 
LAMPS. 


BY CLAYTON H. SHARP. 


For a number of years the standard of 
electric lighting has been set by the car- 
bon-filament lamp consuming initially 
3.1 watts per candle-power. Progress there 
has been; but it has been chiefly in the 
way of minor improvements in the proc- 
ess of manufacture, rating of lamps, and 
in the way of a more general adoption by 
electric lighting companies of the 3.1- 
watts-per-candle lamp. This watt-per- 
candle consumption hag been recognized 
as the minimum practicable under good 
operating conditions. Any considerable 
improvement in the lamp itself has seemed 
improbable of attainment. 

Within the last two years the situation 
has altered materially. A marked im- 
provement in the process of manufacture 
of carbon-filament lamps which has been 
announced and described by Mr. John W. 
Howell before this Institute? has resulted 
in the commercial production of lamps 
which operate on a 2.5-watts-per-candle 
basis instead of a 3.1-watts-per-candle 
basis. , 

A German firm, going back to the class 
of materials employed in the earliest at- 
tempt at the manufacture of incandescent 
electric lamps, has produced a lamp with 
a wire of tantalum as the glowing body 
and with an efficiency greatly in advance 
of that of the established carbon fila- 
ment. More'recently still, various experi- 
menters have succeeded in producing 
lamps with a filament of metallic tung- 
sten which carry the standard of effi- 
ciency to a point far beyond that obtain- 
able with either carbon or tantalum. Since 
the graphitized or “metallized” carbon 
filament has in this country become a 
regular commercial product, the properties 
of which are moderately well known, it 
is deemed best in this paper to take up 
more in detail the peculiarities or the 
properties of the tantalum and the tung- 
sten lamps. 

It is not necessarv in this place to go 
into a discussion of the processes of manu- 
facture of the filaments of the metallized 
carbon and of the tantalum lamp, nor of 
the appearance of the lamps themselves. 
since these have become quite well known. 
In the case of the tungsten lamp, certain 
peculiarities of the construction are made 
necessary by the properties of the tungsten 
filament itself. The metal tungsten (Ger- 
man “wolfram”), while ordinarily reck- 


1A paper presented at the Vith meeting of the 


American Institute of Electrical Engineers. New York. 
November 23, 1006. Slightiv condensed, 
7 Asheville convention paper, 100, 
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oned as one of the rare elements, yet is, 
from the point of view of lamp manufac- 
ture, quite plentiful enough for all prac- 
tical purposes. While its price per pound 
is high, yet considering the weight of the 
metal entering into an incandescent lamp, 
it is not especially expensive. The metal 
is infusible by any ordinary process. The 
melting point of tungsten filaments has 
recently been given by Waidner and Bur- 
gess! at 3,200° cent. The metal is com- 
mercially obtainable in the form of a fine 
powder. Tungsten does not seem to be 
ductile, so it is impossible to draw it 
directly into a fine wire. It unites readily 
with oxygen and with carbon at high 
temperatures. These peculiarities have 
made the problem of the production of 


Fie. 1.—110-VoLtt Osram Lamp. - 


tungsten filaments a rather difficult one. 
It has been attacked from several sides, 
and (different processes for the manufac- 
ture of tungsten filaments have resulted 
therefrom. 

The earliest process to be brought to 
public attention was that of Dr. Kuzel. 
Kuzel’s process consists in the production 
of a colloidal solution of tungsten bv 
forming an are between terminals of the 
metal under the surface of water. The col- 
loidal solution, when it has been brought 
to the proper consistency, is squirted 
through a die into filaments, which after 
being dried are converted to the crystalline 
condition by the passage of an electric cur- 
rent through them. In this way the fila- 
ment is produced without introducing anv 
carbon, which would unite with the tung- 
sten to form tungsten carbide, a com- 
pound which is readily formed and which 
is verv detrimental to the quality of tung- 
sten filaments. 


1 Electrical World, 1906, vol. xIvili. p. 915. 
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Another process is the substitution proc- 
ess of Dr. Just and Hanaman. This 
process seems to be very similar to one 
patented by Lodyguine some ten years 
ago. In this process a very fine carbon 
filament is heated in an atmosphere of 
a chloride of tungsten and hydrogen. Un- 
der proper conditions of the experiment. 
tungsten is deposited upon the carbon fila- 
ment, the hydrogen acting as a reducing 
agent. By heating the filaments by means 
of a current the whole filament is con- 
verted into tungsten carbide. The car- 
bon made is then removed from the fila- 
ment by heating the same in an atmos- 
phere of steam and hydrogen. The steam 
is decomposed, its oxvgen uniting chiefly 
with the carbon of the carbide. What- 
ever tungsten is oxidized in this process 
is reduced again by the hydrogen which 
is present. It is impossible to say exactly 
whether this process is actually used in the 
manufacture of these lamps or not, though 
the statement may be made with a rea- 
sonable degree of certainty that some 
substitution process is used by Dr. Just 
and Hanaman. 

The manufacture of filaments of os- 
mium presented a problem similar to that 
of the tungsten filament. It is, there- 
fore, natural that the process of Dr. Auer 
von Welsbach should by proper modifica- 
tion be adapted to the manufacture of 
tungsten lamps. Experiments along this 
line have been carried on by the companies 
in Germany and Austria which have been 
engaged in producing osmium lamps. To 
the tungsten lamp manufactured by the 
Osmium Lamp Company of Vienna has 
been given the name of the Osmin lamp. 
The tungsten lamp of the Auer Company 
of Berlin is called the Osram lamp. While 
it is reasonably certain that the details 
of the processes of manufacture of these 
two lamps differ from each other, yet they 
are probably alike in their general fea- 
tures. The method consists in forming 4 
paste of finely divided tungsten with a 
bindér of organic material such as, for 
instance, sugar solution, and squirting the 
same into filaments through a die. The 
carbon is then removed from the fila- 
ments by heating the latter in an atmos- 
phere of steam and hydrogen or by the 
use of some similar process. 

Still another tungsten lamp is known 
as the “Z”? lamp. The process by which 
it is manufactured involves also a squirt- 
ing of a paste consisting of finely divided 
tungsten with an organic binder, but dif- 
fers from the other in the method em- 
ploved to remove the carbon. 

Tungsten lamp filaments manifest all 
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the ordinary properties of wires of pure 
metals. They have high conductivity and 
a large positive temperature coefficient. 
The high conductivity of the material re- 
quires that the filaments shall be very fine 
and quite long if they are to be used in 
producing lamps giying a reasonably low 
candle-power on 110-volt circuits. . The 
degree of fineness to which it has been 
possible to reduce these filaments is in- 
dicated by the following table: 


Diameter. 

Tantalum, 110 volt, 22 c-p....... 0.052 mm. 
Osmium. 16 volt .............., 0.108 “* 
Z ) NG@We ve sicseue inne ed ess 0.1 me 
After burning.......... 0.055 “ 
Osram, after burning ........... 0.044 ‘ 


A fine hair may have a diameter of 
about 0.06 mm. In view of the extraordi- 
nary degree of fineness which has already 
been attained in the manufacture of these 
filaments it does not seem probable that 
very much more can be looked for in this 
direction. 
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Tungsten filaments, when at the tem- 
perature of full incandescence, are quite 
soft. It is, therefore, not feasible to pro- 
duce them and mount them in lamps in 
any other form than in loops. The re- 
sult is that the tungsten lamp takes on the 
appearance shown in Fig. 1, which illus- 
trates a 110-volt Osram lamp. In this 
lamp it will be seen that the filament 
consists of four loops. The ends of each 
loop are attached by means of a paste 
or by actually fusing them fast by the 
use of an electric arc to wires brought out 
from the stem of the lamp. The stem of 
the lamp is prolonged and carries at its 
lower extremity wires which serve as 
guides and supports for the loops of the 
filament. All the lamps which have been 
exhibited up to the present time have been 
intended for burning only in a pendant 
position. It can be stated, however, that 
by certain modifications in the details of 
construction lamps are now being made 
which can be burned in any position. The 
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first tungsten lamps produced were de- 
signed for low voltages. In consideration 
of the high conductivity of the material, 
the production of a low-voltage lamp is a 
more simple problem than the production 
of one of higher voltage, since for low volt- 
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Fic. 8.—DISTKRIBUTION OF LIGHT IN A VER- 
TICAL PLANE ABOUT 113.5-VoLT OSRAM 
LaMP. 

ages a shorter length of the filament may 
be employed. It would seem also that 
it is easier to produce a lamp of high 
candle-power than of low candle-power, 
since a stouter filament may be employed 
in the high candle-power lamp. 

As far as the writer knows, no 110-volt 
lamps have been produced as yet for lower 
candle-powers than 25 and no lamps have 
been produced for higher voltages than 
220. The fineness of the 110-volt, 125 
candle-power filament is such that it would 
seem to be difficult to produce such a lamp 
as a regular commercial article. The 220- 
volt lamps are probably only experimental 
as yet. The properties of the tungsten 
filament are such that it would seem to 
lend itself very readily to the production 
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Fie. 4.—VERTICAL DISTRIBUTION OF CANDLE- 
Power oF TANTALUM LamMp—NEW AND 
OLD. 

of most excellent lamps for street lighting 

by the series incandescent system. Lamps 

for 110 volts are likely to have when 
commercially produced a watt consump- 
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tion of 50 watts or more. If tungsten 
lamps are to he made for small candle- 
powers, such as are commonly employed 
in domestic lighting, they would prob- 
ably need to be made for fifty volts or un- 
der, and consequently either burned in 
series or connected to low-voltage mains. 

One of the chief disadvantages of the 
tungsten lamp lies in the extreme fragility 
of its filament. Blows or shocks given to 
the lamp are quite likely to cause a rup- 
ture of the filament. A ruptured filament 
may, however, mend itself by the parts 
welding together once more, but where the 
filament has become welded it is quite like- 
ly to break loose again. 

The tungsten and tantalum filaments 
have positive coefficients which are, more- 
over, much larger than the positive co- 
efficient of the “metallized” carbon. The 
temperature coefficients of tantalum, os- 
mium, and tungsten filaments have been 
determined by measuring the resistance of 
these filaments at room temperature and 
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Fic. 5.—TANTALUM FILAMENT UNDER VARIOUS 


CONDITIONS. 
again at 100 degrees centigrade. They 
were as follows: 
Tantalum............. ` 234 per cent per degree. 
Osmium.............-. Goth os 
Tungsten (Osram ane agge“ ‘ 


The effect of the positive coefficient is 
to give the metal-filament lamps consid- 
erable inherent regulation. That is, the 
change of current through the lamp is 
no longer proportional to the change in 


= voltage, but is smaller proportionally than 


the change in voltage. Consequently in 
watts, candle-power, and watts per can- 
dle, these lamps undergo smaller changes 
with the change in the line voltage than 
in the case of the carbon-filament lamp. 
These characteristics are brought out in 
the curves of Fig. 2 

The distribution of luminous intensity 
in the horizontal plane for both tantalum 
and tungsten lamps must be on the aver- 
age a circle, due to the method of con- 
struction of the lamps. This circle con- 
tains in each case a number of narrow 
maxima which are due to reflections from 
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the opposite side of the bulb. Curves 
of vertical distribution of a tungsten lamp 
and of a new and an old tantalum lamp 
are shown in Figs. 3 and 4. The differ- 
ence between the curves of the old tan- 
talum lamp and the new tantalum lamp 
brings out a marked peculiarity of the 
tantalum lamp when constructed with a 
straight-sided bulb. It points to a change 
in the spherical reduction factor or ratio 
of the mean spherical to the mean hori- 
zontal candle-power of the lamp during 
its life. Such a change is actually shown 
by the lamp. The change in vertical dis- 
tribution may be traced to two causes: 
first, to the deposit of black material 
left on the bulb in a zone of a width sub- 
stantially the same as the length of the 
spires of filament stretched between their 
support, and to an increased roughness 
of the filament. 


Fic. 6.—AVERAGE LIFE CURVES OF TWENTY 
TANTALUM LAMPS. 


It has been customary to consider as 
the useful life of a carbon-filament lamp 
its life up to the time when its candle- 
power has fallen to eighty per cent of its 
initia] value. Beyond this point it has 
been considered cheaper to discard the old 
lamp and replace it with a new one; in 
other words, this has been taken to be the 
proper “smashing point” of the lamp. It 
should be pointed out that this relation 
does not hold with the metallic-filament 
lamps. The smashing point of a lamp 18 
determined by considerations of initial 
cost of the lamp, the cost of electrical 
energy, and the rate of decline of the 
candle-power of the lamp. In the metal- 
lic-filament lamps we have lamps of much 
higher economy, not only initially, but 
throughout their life; they are lamps of 
higher candle-power and necessarily of 
higher initial cost. It would seem that 
the data at present available regarding 
such lamps are not sufficient to permit of 
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the proper determination of the smashing 
point. Certain it is, however, that where 
such lamps are used they are likely to be 
burned until they fail. 
Some of the earliest tests of tantalum 
lamps made in this country showed a 


Fic. 7.—TrEsts of Two KUZEL LAMPS. 


much poorer behavior than was claimed 
for the lamp by its makers. In these 
tests the lamps were burned on alternat- 
ing-current circuits. Since there was no 


-= reason to suspect that the lamps were suf- 


fering on account of incorrect voltage or 
rough handling, the conclusion was al- 
most inevitable that the nature of the cur- 
rent might be influencing their life. On 
trial it was found that tests made on di- 
rect current instead of alternating gave 
results which were in general agreement 
with those which had been published 
abroad. Since that time the effect of al- 
ternating current in shortening the life 
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Fie, 8.—AVERAGE PERFORMANCE OF THREE 
OsmIn LAMPS. 


of a tantalum lamp has become well rec- 
ognized. 

A microscopic examination of the tan- 
talum filaments, new and burned on di- 
rect current and alternating current of 
different frequencies, is extremely inter- 
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esting. A free-hand drawing of such fila- 
ments as seen under the microscope is 
given in Fig. 5. It will be seen in this 
figure that the unused filament is smooth 
and polished with only slight pittings 
on the surface. The filament which has 
been burned on direct current is much 
less regular; its surface shows deeper pit- 
tings and, in places, it is cut and notched 
as if with a knife blade. Some parts 
of the filament are much more irregular 
than others. The filament on twenty- 
five cycles shows still stronger markings 
of the same character as shown on the 
direct current, but shows also, in places, 
a jointed structure looking like the joint- 
ed structure observable sometimes in ba- 
saltic rocks. This latter effect is even 
more marked in the case of the filament 
which has been run on sixty cycles. Here, 
parts of the filament look as if they were 


Fic. 9.—AVERAGE PERFORMANCE OF EIGHT 
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made up of blocks which had been irregu- 
larly piled one on the other. The length 
of these jointed sections in the filament 18 
about equal to the diameter of the filament 
itself. It looks, in some places, as if one 
of these sections had been almost expelled 
from the row. The appearance, too, 18 
very much as if where these joints occur, 
the filament had actually separated and 
had welded itself together instantly. The 
filament which had been operated on 130 
cycles had the same appearance, perhaps 
somewhat exaggerated. In short, the in- 
creased wear and tear of the filament, due 
to the use of the alternating current, 16 
very apparent. The reason for it, how- 
ever, is obscure. The conclusion 16 1D- 
evitable that this lamp at the present time 
ig essentially a direct-current lamp. 

No such effect is observable with the 
tungsten lamps. Tests of the Electrical 
Testing Laboratories show quite definitely 
that their life on direct current and alter- 
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nating current is the same. This has also 
been proved by elaborate experiments to 
be true of carbon filaments. 

The average results of tests of twenty 
tantalum lamps of German manufacture 
on direct current are given in Fig. 6. 

The life-history of tantalum lamps is 
characterized by a large initial increase 
in candle-power and a corresponding de- 
crease in watts per candle, the extreme 
values being reached at the end of about 
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Fie. 10.—TxEsts or Sıx OsraM LAMPS. 


twenty-five hours. From this point on, 
the candle-power decreases at a moderate- 
ly rapid rate and the watts per candle 
increase. The result of the relatively slow 
decrease of mean spherical candle-power 
with a large initial increase, is that in 
some cases the final mean spherical can- 
dle-power of a lamp is actually greater 
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Fig. 11.—TEsTs oF ELEVEN TUNGSTEN LAMPS. 


than its initial mean spherical candle- 
power. 

Results of tests of tungsten lamps 
made in various laboratories are given be- 
low. The data on some of the makes 
of tungsten lamps are extremely meagre; 
a circumstance which in some cases is 
believed to correspond to a backward state 
of their commercial development. Fig. 
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7 gives the results of tests! of two Kuzel 
lamps of approximately 30 volts and 11.5 
candle-power, made at the Technologisches 
Gewerbe-Museum in Vienna. These 
lamps consumed approximately 1.25 watts 
per candle initially. One of them reached 
the extraordinary life of 3,537 hours, 
with a decrease in candle-power of about 
ten per cent. The filaments in both the 
lamps were burnt through and repaired 
once in the course of their life. The re- 
sult of the repair was an increased can- 
dle-power, which is shown clearly on the 
curve. 

The average result of tests of three 
Osmin lamps of fifty-five volts and forty- 
four candle-power are shown in Fig. 8. 
These tests were made in the laboratory 
of an electrical company in Vienna. The 
lamps showed a life of 1,200 hours and a 
decrease in candle-power of fourteen per 
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117-volt lamps from among those given 
in the above tests. | 

In Fig. 10 are shown the individual 
curves of six Osram lamps of thirty-two, 
thirty-five, and forty-five candle-power, 
tested at the Electrical Testing Labora- 
tories. The results of these tests differ 
from the results of the Reichsanstalt test 
in that they show practically no initial 
rise in candle-power. The decrease in 
candle-power of the lamps throughout 
life, however, is very slow. The watts 
per candle are also almost constant. The 
life of the lamps was on the average con- 
siderably shorter than the life of those 
tested at the Reichsanstalt. 

Candle-power curves of eleven tungsten 
lamps of quite another foreign make as 
tested at the Electrical Testing Labora- 
tories are shown in Fig. 11. These lamps 
exhibit a very large initial increase in 
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Fic. 12,—LIFE-EFFICIENCY CURVES OF TUNGSTEN LAMPS, 


cent in that time. The results of a test 
of three Osmin lamps of fifty-five volts 
made at the Municipal Electricity Works, 
Vienna, showed an initial candle-power of 
27.3 and initial watts of candle-power of 
1.25. After 2,239 hours of burning the 
candle-power was 23.4 and the watts per 
candle 1.45. Six fifty-four-volt Osmin 
lamps tested at the Technologisches Ge- 
werbe-Museum consumed initially 1.17 
watts per candle. After 1,776 hours the 
watts per candle were 1.24. The candle- 
power of these lamps is not given in the 
report. It should be noticed that all the 
above lamps are low-voltage lamps, from 
which a better result is to be expected 
than from 110-volt lamps. 

Fig. 9 shows average values of candle- 
power, watts, and watts per candle of eight 


1 Kremenezky ‘Elektrotechnik und Maschinenbau”, 
1906, No. 6. 


candle-power, followed by a practically 
constant condition. The average life is 
also much shorter than in the case of the 
Osram lamp. 

The curves of Fig. 12 are of particular 
interest since they show the performance 
of lamps made in this country. These 
lamps were tested at an average initial 
consumption of 0.99 watt per candle. 
Their average life was 363 hours even at 
this high initial efficiency, and the aver- 
age decrease in candle-power was 17.7 per 
cent. ‘These curves demonstrate that in- 
candescent lamps can be produced which 
will operate successfully at one watt per 
candle and will give a satisfactory life. 
The candle-power of these averaged about 
forty. 

The color of the light from the tantalum 
lamp is whiter than that of the carbon 


942 


lamp, and the color of the tungsten lamp 
is still whiter than that of the tantalum 
lamp. The light of the tungsten lamp 
resembles quite closely that of the acety- 
lene flame. The increased whiteness of 
the light, which is produced evidently 
largely as a temperature effect and which 
does not involve a preponderance of cer- 
tain colors, such as green or violet, con- 
stitutes a point of real superiority in the 
tungsten lamp. Time has been lacking to 
make a regular spectro-photometric study 
of these lamps. A simple experiment, 
however, has been made which gives some 
idea of the increased radiation of the 
shorter wave lengths, both of tungsten 
and tantalum lamps, as compared with 
the carbon lamp at 3.1 watts per candle. 

The metal-filament lamps were photo- 
metered against the 3.1 carbon lamp di- 
rectly and then with a red, green.and blue 
glass interposed between the eye and the 
eye-piece of the photometer. The in- 
tensities so measured, expressed in per- 
centages of the intensities measured with- 
out colored glasses, are’ given in the fol- 
lowing table: 


Tantalum Tungsten 
mp. Lamp. 
Per Cent. Per Cent. 
Total light. ........... 100 100 
Red light.............. 90.5 83.0 
Green light............. 100.3 101.8 
Blue light.............. 109.2 126.5 


The increased whiteness of these lamps 
may theoretically be due either to higher 
temperature of the filament or to selective 
radiation by the filament. Recent work 
of Waidner and Burgess indicates that 
while the increase in the efficiency of tan- 
talum and tungsten lamps, as compared 
with the carbon lamp, is to some extent 
due to the selective character of their 
radiating power, yet the chief cause of 
the increase is the higher temperature at 
which it 1s practicable to operate them. 
The higher temperature causes the maxi- 
mum of the spectral energy curve to be 
shifted toward the shorter wave-lengths, 
and consequently a higher percentage of 
the total radiation is emitted in wave- 
lengths which are capable of exciting 
vision. 

It has been established as a result of 
practice that in general it is not possible to 
operate incandescent lamps on 25-cycle 
current with satisfactory results. This 
statement is made with a knowledge of 
the fact that in certain cities a large 
amount of lighting is actually being done 
on twenty-five-evcle circuits. Yet under 
some circumstances twenty-five-cvcle cur- 
rent produces such marked flickering of 
incandescent lamps that its use is abso- 
lutely impossible. It is an interesting 
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question whether the tungsten lamp pre- 
sents any advantages over the carbon lamp 
for use on low-frequency circuits. Its 
positive temperature coefficient and the 
relatively low radiating power of its sur- 
face would tend to reduce the flickering, 
while the extreme fineness of the filaments 
which results in a smaller thermal capac- 
ity and the high thermal conductivity 
which, as a metal it probably possesses, 
would tend to increase the flickering. A 
few preliminary tests have been made in 
an attempt to gain some information on 
this question. It was very quickly dis- 
covered, however, that the question is so 
very complicated that a considerable re- 
search will be required to ascertain defi- 
nitely the facts of the case. Eleven tung- 
sten lamps were attached to the ceiling 
of a smal] room, producing a brilliant 
illumination in the room. Three observ- 
ers attempted to determine the presence 
or absence of flickering. With the lamps 
at their normal voltage of 115 and with 
a frequency of 25.5 cycles per second, L. 
found the flickering marked; M. found 
the flickering marked; S. could see a flick- 
ering intermittently, as when his head 
was moved suddenly. ‘With the same 
lamps, but with the voltage reduced to 
100, the flickering was imperceptible to 
all the observers. 

As the voltage was raised successively 
to 105 and 110 volts the flickering became 
perceptible. When five of the lamps were 
removed, leaving only six lamps in posi- 
tion, it was the consensus of opinion of 
the three observers that the flickering was 
less marked than when all the lamps were 
in. In other words, the intensity of the 
sensation of flickering seems to be a func- 
tion of the illumination. The flickering 
was imperceptible when looking directly 
at the Jamps, but could be observed only 
through light which is not focused direct- 
lv on the fovea of the eve. To institute a 
comparison between the flickering of the 
tungsten lamps and of carbon-filament 
lamps a sufficient number of carbon-fila- 


ment lamps of candle-power comparable 
to the candle-power of the tungsten lamps, 
lamp for lamp mav be taken. That is to 
sav, twelve thirtv-two-candle-power car- 
hon lamps were substituted for the eleven 
tungsten lamps. These were operated at 
3.1 watts per candle. At the same fre- 
quency as was used for the tungsten lamps, 
no flickering could he observed. This is 
not a surprising result, since the diameter 
of carbon filaments is much greater than 
the diameter of the tungsten filaments, 
and consequently their thermal sluggish- 
ness ig a much more important factor. 

Tn view of the verv considerable advan- 
tages which would be gained if it could be 
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shown that it is feasible to operate incan- 
descent lamps on alternating-current cir- 
cuits of frequency low enough to permit of 
the easy operation of synchronous convert- 
ers, that is to say, a frequency of twenty- 
five cycles or slightly greater, the question 
of the variation ofthe light of incandescent 
lamps during a half cycle of the alternat- 
ing current has also been subjected to an 
experimental investigation by the use of. 
a stroboscope. The curves so obtained, 
while exhibiting certain irregularities due 
to experimental difficulties, are fairly con- 
cordant and exhibit to a common charac- 
ter. The percentage variation seems from 
these curves to be expressible by two linear 
relations, with a point of sharp curva- 
ture occurring between twenty-five and 
thirty cycles per second. That is, as the 
frequency is increased from fifteen to 
twenty-five cycles the diminution in flick- 
er is very rapid. Above thirty cycles the 
diminution in flicker is very slow. Since 
it has been found possible in some places 
to operate incandescent lamps on twenty- 
five cycles, it would seem probable that a 
comparatively small increase in the fre- 
quency, which would carrv the lamps be- 
yond this apparently critical point in the 
curve, might make feasible the general 
operation of incandescent lamps from al- 
ternating-current power circuits. 

Similar tests to the above have been 
carried out on a forty-watt, thirty-five- 
candle-power, 115-volt Osram lamp. The 
results of this test indicate that the stro- 
boscopic variations of a tungsten lamp 
of this size are not much different from 
those of an ordinary lamp rated as on 
eight-candle-power lamp when forced to 
2.5 watts per candle. The stroboscopic 
measurements, however, mav be subject to 
certain ones of the difficulties which affect 
the detection of flicker by the eye. In 
other words, the degree of intensity of 
the light upon the photometer disc mav 
have an influence on the results obtained. 
However, if the results of this preliminary 
test, which has been made in a very lim- 
ited time for the purposes of this paper. 
can be confirmed by later and more care- 
ful experiments, the tungsten lamp will 
be found to be less adapted to use on al- 
ternating circuits of low frequency than | 
the standard lamp of to-dav. 

From the data given above it seems 
certain that the electric lighting industrv 
is face to face with a change of almost 
revolutionary character. The standard of 
incandescent lighting efficiency will be 
brought by the tungsten lamp to a point 
about three times as high as it is at 
present. The efficiencies of all other in- 
candescent lamps and of enclosed are 
lamps are exceeded by that of the tungsten 
lamp. In other words, with the possible 
exception of some forms of vacuum-tube 
lighting and of the magnetite and flaming 
are lamps, the tungsten lamp is the most 
efficient electric illuminant. Combined with 
its virtue of high efficiency it has the other 
advantages of incandescent lamps in heing 
perfectly simple in its character and con- 
struction and in being capable of sub- 
division into small units. 
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“Seeing Electrically.” 
TO THE EDITOR OF THE ELECTRICAL REVIEW : 
. The interesting communication on 

“Seeing Electrically,’ from A. W. Storm, 
which was published in your issue of 
November 17, goes to show that there are 
a good many men at the present study- 
ing this problem. It is too bad that he 
did not in that article give us some 
inkling of the ideas that he has been 
storing away for these many years of his 
study of the subject. Equally unfortu- 
nate is it that the two men mentioned 
as having solved the problem, have also 
seen fit to withhold the details of their 
methods. It is much to be hoped that 
there is good foundation for their claims, 
and I shall watch eagerly for the descrip- 
tions of their apparatus. 

If all those engaged in the studv of 
this intricate and difficult problem could 
pool their ideas we might have an actual 
working, though perhaps crude “opti- 
graph” much sooner than most of us 
think. Why not let each one who has 
any idea bearing on this matter’ publish 
it, and thus help to an early solution of 
this most interesting problem? In ac- 
cord with these views, may I submit 
what has seemed to me a possible solu- 
tion? Having carried out as yet no ex- 
periments, the plan, of course, is purely 
theoretical. 

In the first place, the plan is to do 
away with the necessity of throwing the 
shadow of a negative upon a selenium 
screen and instead to look, as it were, 
upon the object itself, any changes or 
motions in the object to be recorded as 
faithfully as those parts which remain 
motionless. | 

A sensitive selenium cell is made by 
clamping together two strips of copper 
between which is placed a very thin slice 
of mica only a few thousandths of an 
inch in thickness; after clamping the 
ends are dressed off to give a smooth sur- 
face for the delicate coating of selenium, 
which is crystallized, so as to be most 
sensitive to light. 

This cell is placed in the bottom end 
of a hard-rubber or other suitable tube 
an inch or less in diameter, and perhaps 
three inches long. The sensitive end of 
the cell is located in the centre of the 
tube and pointing toward the open end. 
Midway of the tube a diaphragm of some 
very thin opaque material is placed and 
near or at the open end another like it 
is located. A pinhole is drilled in the 
exact centre of each of these partitions 
in such a wav that a ray of light passing 
through both pinholes strikes the selenium 
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cell exactly in the centre between the cop- 
per plates or at a point exactly over the 
edge of the mica. In this way light from 
but a small point at a time can be re- 
flected into the tube and strike the sensi- 
tive cell. 

The tube is so mounted on a movable 
mechanism that it will be made to pass 
over or in front of a small square of 
perhaps three or four inches to the side. 


On 
bay of Light 
i y Diaphragm 
t : 
t 
‘ 
t e 
Aleceiver 
i 
t 
e 
i ; 
a : -Draphragrn 


e 
| Selen, aye Call 
X 


-NNNSN SO NNN 


Spark Cap 


-- -Lje Shootd he 
at OGrstanece 
Retettlrely Crea? 


ARRANGEMENT OF APPARATUS, 


It must move so rapidly as to pass before 
every portion of this square within the 
space of one-tenth of a second, which is 
the recognized time for the persistency 
of vision, and must repeat it over and 
over at the same speed. 

The object to be seen can not exceed 
in size the square over which the tube 
moves, and must be placed directly in 
front and within the limits of the square. 
Having a good light thrown upon the ob- 
ject, it will be evident that a ray of 
reflected light will be cast upon the se- 
lenium cell from every point of the 
object in its turn. but light can enter 
but from a single point at one time. 
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This causes the cell to be more or less 
conductive, according to the particular 
shade of the point on the object before 
which it happens to be at any instant. 
The inside of the tube, of course, should 
be blackened to prevent reflections. 

A current of electricity is caused to 
flow in a circuit which includes the se- 
lenium cell, the current varying with the 
fluctuations of the resistance of the cell. 
The wires of this circuit pass to a repro- 
ducing station and cause fluctuations in 
a light. To successfully reproduce the 
image being transmitted would seem to 
be a particularly difficult task, from the 
fact that the amount of light represented 
by the varying current in the circuit 
must change so rapidly from maximum to 
minimum that there is no known source 
of light capable of following it without 
considerable lag, which, of course, means 
failure. 

The possible exception may be the 
induction-coil spark, which is free from 
solid filaments and substances to be heated 
and cooled. 

The induction coil may be capable of 
being interrupted sufficiently fast to pro- 
duce sparks of varying brightness to ob- 
tain the desired results. On this suppo- 
sition let us proceed. At the reproduc- 
ing end of our circuit a tube similar to 
the one already described, only somewhat 
shorter and possessing but one diaphragm, 
is mounted on a moving mechanism ex- 
actly like the one already described. 

In the bottom or back end of the tube 
is mounted a concave mirror of such 
focus as to reflect all rays to a small 
pinhole in the diaphragm of the tube, 
located in this case at the outer end. 

Between the reflector and the dia- 
phragm is a spark-gap, so located as to 
give the best results with the reflector and 
condensing all the light possible at the 
pinhole of the diaphragm. The wires from 
the selenium cell are brought as primaries 
to an induction coil, the secondaries of 
which connect to the opposite sides of 
the spark-gap in the tube. The tube- 
carrying mechanisms are driven synchron- 
ously, so that thev are always in the 
same position with relation to the squares 
thev are each describing or covering. 

As the current varies with the action 
of the selenium, the brightness of the 
spark in the reproducing tube is increased 
or diminished accordingly, thus making 
the pinhole as seen from directly in front 
grow bright or dark as the case may be. 
This point of varving light exactly re- 
peating itself over the same space once 
every tenth of a second produces a view 
of the object at the receiving end which 
persists as long as the apparatus is kept 
in motion, and should changes or motions 
take place in the object. they will also 
he seen. W. L. CHAMBERLAIN. 

West Hartford, Ct.. November 22. 
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WHAT IS AN ENGINEER- 
CONSTRUCTOR ?! 


BY GEORGE A. DAMON. 


One prominent element of modern in- 
dustrial life is bigness. We have large 
business corporations, combined railway 
systems, extensive manufacturing concerns 
and comprehensive enterprises in all lines 
of commercial activity. 

Another dominant element is efficiency, 
which may be taken as the key word of 
modern business life and engineering prac- 
tice. The constant aim is not cheapness 
in construction or equipment, but effec- 
tiveness, the greatest return for the out- 
lay. 

These two elements chiefly have brought 
about a condition in which we have the 
necessity for a technical organization ready 
to produce large results in an effective 
way. Between the desire for bigness and 
efficiency and its fulfillment is the field 
of operation for the creative and con- 
structive abilities of the “engineer-con- 
structor.” 

An “engineer-constructor” is an organ- 
ization, and not an individual. It makes 
possible the most effective combination 


of technical theory with practical experi- 


ence, and provides for the use of “team 
work” in connection with the designing 
and building of properties. Its aim is to 
attain the greatest economy in effort, time 
and money—its province is to “do” things 
in the most effective way. 

In its broadest development such an or- 
ganization need not be confined to any 
one class of enterprise. Here is something 
to be built which requires for its com- 
pletion a combination of conception, 
technical knowledge, construction experi- 
ence and executive ability. Whatever it is, 
the -““engincer-constructor” should be pre- 
pared to carry the proposition through 
from beginning to end without technical 
assistance from outside the organization. 
To be most effective, such an organization 
should have at its command the technical 
knowledge and experience of the past; the 
ability to analyze situations, and discover 
the truth from conflicting testimony; the 
imagination to conceive unprecedented re- 
sults and courage to overcome obstacles; 
the ambition to improve existing systems, 
and the honesty to spend money without 
favor or graft; and finally loyalty to itself 
and to its client, which will protect in 
every way the interests of all concerned. 

An “engineer-constructor,” therefore, is 
nothing less than an ideal employé who 


1A paper presented to the Electrical Section, Western 
Society of Engineers, November 16, 1906, 
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has the best possible preparation, the wid- 
est experience and the natural aptitude to 
do in a large way the big things which 
the development of this country is con- 
stantly requiring. Such an organization 
substitutes for the isolated efforts of one 
or more individuals an effective combina- 
tion of the aggregate abilities of a number 
of experts and adds the enthusiasm and 
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technical way with the financial interests 
which control the enterprise. 

To show the possibilities of such an or- 
ganization, let us pick out a staff for the 
design and construction of a steam rail- 
road locomotive repair shop, involving the 
expenditure of from two to three million 
dollars. The selection of men with their 
chief duties will be as follows: 


Designing Layout of Shops. 
Industrial Expert........... Planning Method of Handling Work. 


Arrangement of Tool and Transportation Equipment. 


Providing Power and Lighting Equipment. 
Electrical Engineer........ -Laying Out Transmission Systems. 
Planning Telephone and Signal Systems. 


l Design of Power Plant. 
Mechanical Engineer....... Plan of Heating and Ventilating. 


Laying Out Air, Gas and Steam Systems. 


Building Foundations. 
Structural Engineer........ Designing Steel Structures. 


| In Charge of Reenforced Concrete Construction. 


Designing Building Superstructure. 
Architect .......ssssssesses Choice of Fixtures. 


Laying Out Landscape Work. 


' Directing Grading. 
Civil Engineer............. Testing of Soil. 
Construction of Track. 


Design of Sewage System. 
Sanitary Engineer.......... Construction of Water Works. 
| Choice of Plumbing. 


Selecting Markets for Material. 
Purchasing Agent.........-. Checking Bills of Material. 


| Arranging for Delivery of Material. 


Organization of Construction Force. 
Constructing Superintendent j Consideration of Time Element in Construction. 
; Settling Labor Difficulties Arising in Connection with 
| Construction Work. 


{ Consideration of Economics in Operation. 
Operating Engineer......... { Securing Reliability in Operation. 
| Insuring Effectiveness in Operation. 


(Keeping Pay Rolls. 
Accounting Department.....{ Making Record of Costs. 
| Preparing Progress Reports. 


inspiration which come from the contact 
of fellow workers. 

It is an organization in which men of 
various training in engineering and in- 
dustrial work of all kinds are fitted to- 
gether as a mechanic would build a ma- 
chine, and the efficiency of such an or- 
ganization for the purpose for which it 
is ereated depends upon, first, the perfec- 
tion of its individual parts; second, upon 
the skill with which these parts have been 
brought together; and, third, upon the 
absence of any unnecessary friction during 
operation. 

Such an organization should not be the 
maker or manufacturer of any equipment, 
nor be connected with the exploitation of 
any system of apparatus, nor interested 
in the introduction of any patented de- 
vices. In its highest stage of develop- 
ment it will not be connected except in a 


The first work will be a number of pre- 
liminarv studies, showing the proposed 
sizes, designs and relative arrangements 
of the buildings. There will next be 
forthcoming a carefully prepared report, 
showing the advantage of the finally select- 
ed arrangement, and the suggested con- 
struction of each of the buildings, to- 
gether with a description of the equipment 
required. An important’ part of this pre- 
liminary report is an approximate esti- 
mate of cost, based upon a careful con- 
sideration of all the items involved in the 
construction. 

With the general layout and the pre- 
liminary report and estimate approved, the 
next move is to prepare the plans and 
specifications. 

The plans should preferably he drawn 
upon one size of paper and every drawing 
should be numbered to correspond to the 


——— 
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classification. A border and a standard 
title printed by a draughting-room outfit 
gives a finished appearance to each draw- 
ing. 

Specifications can now be printed very 
quickly, and when at least twenty copies 
are required, they can be produced in this 
way as cheaply as by carbon copies, or 
the better method of blue-printing from 
a typewritten record. 

In purchasing, the “engineer-construct- 
or’ should find some advantage over an 
occasional buyer. He is in the market 
constantly, is favorably known by the 
manufacturers of standard equipment, and 
buys apparatus delivered f.o.b. cars, do- 
ing all erection work as far as possible 
with his own experts, and calling on the 
factory for assistance only when neces- 
sary. | 

Throughout the entire progress of the 
work, systems are in use to keep all con- 
cerned informed as to each move. The 
construction office is advised by the home 
office ag to the material ordered and as 
to the probable delivery of this material. 
The home office is advised as to the re- 
ceipt of material on the job, as well as to 
the progress of the construction work, and 
any reports and advices as to the labor 
situation. To accomplish the former 
copies of contracts for apparatus and or- 
ders for material are sent to the superin- 
tendent in charge of construction. Such 
reports and orders contain exact informa- 
tion as to the material covered by them, 
as well as to the time at which this mate- 
rial is expected to arrive on the work. A 
card system in which are entered all or- 
ders and contracts is used in the home 
office, and is designed to follow up and 
secure prompt delivery of all material 
and apparatus. In case of any changes 
in time of delivery of material, the con- 
struction superintendent is advised in ad- 
vance, and is thus in position to make any 
alterations necessary in his program. The 
importance of promptly delivering the 
material on the job can not be overesti- 
mated, and the value of a system that will 
provide for the delivery of the materials 
in accordance with an approximate sched- 
ule previously arranged for will appeal to 
all interested in construction work. 

Practically all of the material is or- 
dered by the home office. In case, how- 
ever, it is more advantageous to order 
smal] quantities at the seat of the work, 
such orders are issued by the superintend- 
ent, a copy of all such orders being 
sent to the home office, after which they 
are recorded and handled in all respects 
similar to orders issued from the office. 
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Records of all material received on the 
job are kept by the superintendent in 
the form of a material report. These 
reports are written out in a duplicate book 
as each shipment is received, and one copy 
is sent without delay to the main office. 
This serves to keep the home office very 
closely in touch with the field work, so 
far as the receipt of material is concerned. 

In construction work consisting of a 
great many items, such as will be found 
in railroad shops, it is very desirable to 
know with a fair degree of accuracy the 
exact progress of the work. Certain lines 
uf the work, such as the delivery and in- 
stallation of machinery, are dependent 
upon the progress of other work, such as 
the completion of the buildings and 
foundations. In order that this informa- 
tion may be always at hand, progress re- 
ports from the work are received at stated 
intervals, usually two weeks apart, giving 
in detail the progress of the work under 
each classification head. This informa- 
tion is kept in form for convenient refer- 
ence, and is useful in a variety of ways. 
Not only do these reports keep the en- 
gineering force in touch with the progress 
of the work, making it possible to more 
efliciently insure the work coming in 
proper sequence, but they also provide the 
information necessary to make decisions 
as to changes in detail, in case such are 


found necessary after the work has been: 


begun. These progress reports, together 
with a record of moneys expended for 
material and labor at any date, give time- 
ly information as to the actual cost of the 
work as compared to the estimated cost. 
As such reports are made on the work 
under each classification heading, any 
variation of the cost from the estimate 
is at once detected. This is of import- 
ance to the constructor who proposes to 
complete a certain improvement within a 
definite estimated cost, and to the client’s 
official who may be charged with the re- 
sponsibility of protecting a definite ap- 
propriation. 

Wherever it is possible, curves or dia- 
grams are used to represent the condition 
of affairs of which record is to be kept. 
A chart showing the progress of the work 
on building construction is easily made, 
and shows very clearly at a glance the 
exact condition of the work at any time. 

Although every facility is provided for 
keeping the main office and the construc- 
tion office in close touch, it should not be 
understood that the engineering is done at 
arm’s length, and that all plans and 
specifications are devised and completed 
by an engineering force in the office to be 
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sent down to the construction superin- 
tendent on the job for his execution. A 
competent engineer is in charge of all 
construction work, and spends a certain 
amount of time in the ficld, thus putting 
him in close touch with the situation, and 
enabling him to more efficiently direct the 
detailed engineering work that is done in 
the main office. 

It would be a big mistake to think that 
such an organization as we are outlining 
could be got together and perfected in its 
work in a short time. It will probably take 
years, and it ig evidently for this reason 
that this very inviting field ig occupied 
by so few organizations who are really 
prepared to do the work justice. 

Ten years ago the president of the 
Arnold Company was a consulting elec- 
trical engineer—an expert on electrical 
questions, and in a consulting capacity 
only. Then came the natural addition of 
mechanical problems—still in a consult- 
ing capacity. The introduction of the 
system of rotary converters for electric 
railway work, and of an improved system 
of power plant construction, made it nec- 
essary to take two contracts in which 
the results of these two systems, which 
were advised by the consulting engineer, 
were guaranteed. Thus a contracting 
company was formed and a constructio.. 
department organized. This move de- 
veloped the fact that the same brains 
which made the plans for an installation 
could be mixed with some enterprise and 
business ability, and thus actually bring 
about a complete result. 

This worked so well that other contracts 
for complete electric systems were sought 
and secured—sometimes as engineers, 
sometimes as constructors, occasionally as 
both. Civil, structural, architectural, in- 
dustrial and hydroelectric departments 
were added as the business grew. Sys- 
tems of carrying on the work were per- 
fected as experience dictated, and weak 
parts were made stronger. To-day this 
company has on its payrolls a technical 
force of over eighty men, and often 
employs on its construction enterprises 
thousands of skilled mechanics, experi- 
enced foremen, and unskilled laborers. 

Most of the work of this company is 
done on the basis of “cost plus a percent- 
age,” that is, the work is done at actual 
cost, and then the “engineer-constructor”’ 
gets a percentage fee for his services. By 
such an arrangement the client or pur: 
chaser is relieved of the necessity of or- 
ganizing a technical force of his own, or 
of employing a number of individual spe- 
cialists. If the actual construction work 
is turned over to the “engineer-construct- 
or,” then the client is relieved of the in- 
convenience of obtaining proposals and 
awarding contracts to a large number of 
separate contractors, with the attendant 
delays, conflicts and “extras,” which even 
the closest supervision will hardly avoid. 
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Electrical Notes from Great er 


O FAR as London is concerned the 
S electrical topic of the hour is that 
of power supply. This revival of 
interest in the subject is due to the pub- 
lication of the new proposal of the Lon- 
don County Council, which has been drawn 
up at the suggestion of its Highways 
Committee with the combined assistance 
of such experts as H. F. Parshall, Robert 
Hammond, J. F. C. Snell, Mr. Fell, the 
council’s tramway engineer and manager, 
and J. H. Rider, the tramway’s electrical 
engineer. Briefly stated the scheme 1s: 
To purchase five years hence the electric- 
ity supply undertakings of fourteen mu- 
nicipal corporations (in London) which 
have cost close upon $30,000,000, reserv- 
ing the right to control capital expendi- 
ture until the purchase takes effect; to 
make agreements with many similar au- 
thorities outside London either for pur- 
chase or with provisions that they may 
continue to act as local distributors; to 
provide for buying the London companies 
(which have spent about $65,000,000) at 
the time they become purchasable by exist- 
ing municipal corporations (roughly 
speaking, the year 1931), or earlier in 
particular cases by special agreement; thc 
erection of a big generating station at 
Barking or Erith to cost $7,000,000 or 
more, including land, with an additional 
outlay of some $13,000,000 for the trans- 
mission and distribution system. Rail- 
ways, tramways and other large consum- 
ers are reckoned among the prospective 
purchasers of current. The first two sec- 
tions of the station would be completed 
by 1910. The total area which the council 
wants to supply, or to control the supply 
of, is 451 square miles, but only 117 square 
miles are in London. The remaining 334 
are in the surrounding districts in Essex, 
Kent, Surrey and Middlesex. The scheme 
has been met with storms of criticism and 
opposition in many quarters, chiefly on 
financial grounds, and those who are 
against London’s piling up municipal in- 
debtedness are getting their plans into 
shape for throwing out the reckless “pro- 
gressive party” which is responsible for 
the proposal, at the public elections next 
March. That would be a death-blow to 
the scheme, but it would still leave open 
the way for a new undertaking as orig- 
inally fought for by C. H. Merz, or for 
combined action on the part of the exist- 
ing supply companies. But it would be 


(Prom Our British Correspondent.) 


quite premature to discuss the subject 
further at this stage, for the air is full 
of proposals. 


The new tube railway known as the 
Great Northern, Piccadilly & Brompton 
line, is practically finished. A trial run 
was recently made, and early in 1907 the 
system will be open for public traffic. This 
is a similar undertaking to the other tube 
lines of London. It runs between Fins- 
bury Park in the north to Hammersmith, 
the length of the twin tunnels being seven 
and three-quarter miles. Energy is ob- 
tained from the great power-station at 
Lots Road, Chelsea, from which the dis- 
trict and several other tubes are served. 
The 11,000-volt, three-phase current (33.3 
periods), is reduced to a 600-volt, direct- 
current. The cars (Brush steel construc- 
tion, externally finished in scarlet and 
white) measure forty-nine feet nine inches 
over platform, eight feet nine inches ex- 
treme width, and seven feet six inches 
from floor to roof. Each car has a seat- 
ing capacity for fifty-four passengers, and 
weighs fifteen tons seventeen hundred- 
weight, which represents a saving of 
twenty per cent when compared with the 
normal wooden railway coach. G. C. Cun- 
ingham, the general manager of the Cen- 
tral London tube line, designed these cars 
for the new line. 


On November 13 C. F. Jenkin spoke on 
the subject of electric railway traction at 
the meeting of the Institution of Civil 
Engineers in London, and the discussion 
is to be continued at the next mecting. 
The single-phase system was the main 
theme, and naturally the author covered 
a good deal of the ground traversed in 
his paper read in the summer at the 
mecting of the British Association. Four 
years ago Mr. Jenkin, in conjunction with 
W. M. Mordey, read a paper before the 
Civil Engineers on railway electrification, 
and the present object was to bring that 
account of the different systems right up 
to date, showing how far the conclusions 
then expressed must be modified in the 
light of subsequent experience. A descrip- 
tion of the single-phase system was given 
and some of the problems arising in con- 
nection with its working were discussed. 
Much historical and descriptive matter 
concerning the single-phase motor in its 
compensated series and compensated re- 


pulsion forms found a place in the paper. 
and it was contended that the conclusion 
of four years ago, that the single-phase 
was the only system to satisfy all the 
requirements of a general system, had been 
amply confirmed. The limits of voltage 
at which flickering is visible with glow 
lamps on a low periodicity supply were in- 
dicated in a table, and Mr. Jenkin also 
set out a method of calculation for finding 
the drop of voltage in any pag$ of the 
circuit. Actual railway tests were shown 
to have confirmed such calculations. 

So far the only actual example of sin- 
gle-phase traction in England is that at 
the Westinghouse works at Trafford Park. 
Equipment operations are, however, begun 
in connection with the South London line 
of the London, Brighton & South Coast 
Company, which will consist of about nine 
miles of double track, equipped on the 
Aktien Elektricitéits Gesellschaft system. 
For this there are to be some sixteen 
motor cars, each having four 115-horse- 
power motors. The pressure is 6,000 volts. 
with a frequency of twenty-five. 

The other English system for which 
the single-phase system has been actually 
adopted is the Heysham, Morecambe & 
Lancaster section of the Midland Rail- 
way, and part of the contract has been 
placed within the last month. There will 
be eight miles of double track, with 6,000 
volts on the line and step-down trans- 
formers on the motor coaches. Energy 
will probably be obtained from the rail- 
ways existing gas-driven power station 
at Hevsham. The rolling stock will at 
first comprise three motor coaches and 
four trailers. The Siemens & Halske 
Company has been ordered to supply one 
motor coach (and two trailers) equipped 
with two 180-horse-power compensated- 
series motors. The main transformer on 
the motor coach will deliver 320 volts 
to the motor terminals. The motors will 
be mounted on the bogie by centre of 
gravity suspension, the Midland Com- 
pany suitably modifying the standard 
bogie. The motors are to be connected 
to the car axles through single-reduction 
gearing (ratio 40:18). Each track will 
have a single trolley wire with catenary 
suspension. 


The condition of British electric manu- 
facturing, so far as profit-earning is con- 
cerned, continues to be very unhealthy. 
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Foreign competition is less severe be- 
cause other countries are more fully occu- 
pied with their home trade, but the serious 
under-cutting which prevails between 
British makers and suppliers has given 
rise to much serious discussion. This 
under-cutting has been proceeding for sev- 
eral years, and its effect has been very 
evident in nearly all the reports of elec- 
trical manufacturing concerns. The out- 
put capacity of the works is, for the time 
being at any rate, in excess of the re- 
quirements, and the successful future 
seems to lie in developing electrical enter- 
prise in foreign markets. Much is pro- 
ceeding in this direction at this moment. 
The profit obtainable upon municipal elec- 
trical contracts has been so greatly re- 
duced by the competition in price-cutting, 
that some firms have expressed the inten- 
tion of not wasting time and energy in 
trying to secure such business. But there 
is a movement on foot among a number 
of manufacturers to adopt concerted a:- 
tion for protecting their interests by ra‘s- 
ing prices. Whether this movement will 
be more successful than some that have 
preceded it is hard to say, but it certainly 
at the moment gives promise in that direc- 
tion. 


America has given us a good lead by 
the organization of its Illuminating Engi- 
neering Society. The attempts to form a 
similar society in London have apparent- 
ly not yet been successful, but the need 
for illuminating experts to guide con- 
sumers in securing better lighting effi- 
ciency is very real and is becoming more 
and more recognized. The difficulty of 
educating the consumer was interestingly 
dealt with by James Swinburne, F.R.S., 
on November 14, in a valuable communica- 
tion to the Association of Engineers-in- 
Charge, in London. “Indoor Illuminants” 
was the title, gas and electricity mainly 
being considered. Though the modern 
central station is a marvellous study of 
economical production all questions of 
economy end at the consumer’s meter. 
“He uses blackened lamps, which are 
marked incorrectly to begin with, and he 
coverg every light with useless and dirty 
shades, and has his lamps in the wrong 
places.” “But,” said Mr. Swinburne, “the 
average man is busy all day, and you 
can not expect him to spend his evenings 
puzzling out questions of photometry or 
luminous efficiency.” . The engineer-in- 
charge who has to look after the lighting 
of a big building was advised to become 
a specialist to some extent in illumination. 
Though we may some day have illuminat- 
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ing engineers who will be tied to no 
particular system but will deal with each 
on its merits without partiality, the mat- 
ter to-day is left mainly to chance, with 
some assistance from architects and house 
decorators. From the physiological point 
of view, the speaker said, the sources of 
light should not be intense, but should be 
small and numerous, or out of sight. As 
to color, it should be as near sunlight (as 
it reaches the earth) as possible, which 
view was supported by the experience of 
the users of the mercury arc, which, 
though it made things look “very ugly” 
as far as color went, was very restful to 
the eye, and was specially useful in draw- 
ing offices and similar places. The illumi- 
nation of buildings was dealt with in two 
classes: (1) general; (2) special; and 
something was said regarding cost com- 
parison of gas with electricity. Gas light- 
ing with mantles was stated to be very 
much cheaper than any other form of in- 
door lighting except the mercury lamp. 
Mr. Swinburne’s comments on the metal- 
lic filament lamps may be quoted: “We 
might almost put the carbon lamp on one 
side, because it appears to be doomed, as 
the metal wire lamps seem bound to push 
it out of existence as soon as they can 
be made in large enough quantities, and, 
what is more important, as soon as the 
public gets into the habit of asking for 
them. They are far more efficient than 
the carbon lamps, but they have some 
special drawbacks of their own. Some do 
not work well on alternating circuits. 
This is a difficulty that exists in some 
lamps only and will most likely soon 
be overcome. The other and very scrious 
difficulty is that it is apparently impossi- 
ble to make small lamps for reasonably 
high pressures.” 


The Institution of Electrical Engineers 
(London) on November 8 listened to the 
presidential address of Dr. R. T. Glaze- 
brook, of the National Physical Labora- 
tory. Electrical standardization and units 
were the chief subjects touched upon. At 
the Leeds section the chairman, George 
Wilkinson, in his opening address put 
forward some of the problems that had 
crossed his path as a supply station en- 
gineer, and discussed some suggestions for 
their economical solution. The president 
of the Birmingham section, R. A. Chat- 
tock, delivered his address on November 
21, devoting it to considerations which 
had governed the development of elec- 
tricity supply. Among other things he 
congratulated Birmingham upon having 
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delayed such development until now, be- 
cause it had thus been able to watch how 
it proceeded in other large centres of com- 
merce. It was thus able to adopt the 
most modern and efficient plant and de- 
sign. On November 13 at the Glasgow 
section a joint contribution by Professor 
F. G. Baily and W. S. H. Cleghorne on 
“Some Phenomena of Commutation” was 
read. A description was given of experi- 
ments on the phenomena occurring in the 
process of the commutation of armature 
currents in direct-current dynamos and 
motors. Some of the work so described 
was substantially a repetition of earlier 
work, but amplified to more exact deter- 
minations, or carried out in a different 
manner. The points discussed in the 
paper were: The contact resistance of the 
brush, the value of the brush cur- 
rent, the currents in the short-cir- 
cuited coils, and the electromotive force 
between the segment and the trailing edge 
of the brush. The Leeds section, already 
mentioned, has been considering the ques- 
tion of overhead equipment for tramways. 
R. H. Campion, who introduced the sub- 
ject, gave figures relating to cost of main- 
tenance of overhead lines at a number of 
places. He thought trolley wheel grooves 
should be made wider than was customary 
and slightly V-shaped at the bottom; and 
pointed out various advantages of the bow 
collector as compared to the trolley wheel. 
These advantages included diminished 
wear on the wire when rounding curves, 
simplification of overhead construction, 
freedom from jumping the line, and abil- 
ity to run in either direction. He wanted 
to see some engineer adopt the bow col- 
lector on a hew line, for he felt that these 
good points had been overlooked. 


For some time past good progress has 
been made with the erection of the new 
magnetic observatory at Eskdale Muir, 
in Dumfriesshire, but it is now reported 
that work has had to be stopped for the 
present. The building is under ground, 
and it is thought that there is iron in the 
blue whinstone that is being used. The 
erection of the other buildings is pro- 
ceeding. ALBERT H. BRIDGE. 

London, November 24, 1906. 


The Pennsylvania and the Baltimore & 
Ohio Railroads have informed the Dis- 
trict Commissioners that they can not sub- 
stitute electric motors for steam locomo- 
tives within the District of Columbia. The 
Commissioners requested that this be done 
from the time the new union station is in 
use. 
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The Faraday Society. 

The twenty-third ordinary meeting of 
the Faraday Society was held on Tuesday, 
November 13, at the Institution of Elec- 
trical Engineers, London, England. Dr. 
F. Mollwo Perkin, treasurer, was in the 
chair. 

W. Pollard Digby read a paper entitled 
“Some Investigations Relative to the De- 
preciation of Electrolytically Produced 
Solutions of Sodium Hypochlorite.” 

This deals in the first place with de- 
preciation taking place in bottles of vari- 
ous colors in which dark amber bottles 
gave the best results, the loss in 1,817 
days being about forty per cent for a solu- 
‘tion containing 4.216 grammes of avail- 
able chlorine per litre. The corrosive ac- 
tion of hypochlorite solutions upon various 
metals is then discussed, and the deprecia- 
tions due to graphite, copper, zinc, lead 
and iron plates immersed in such solu- 
tions are set forth for a period of 480 
hours. A much greater depreciation takes 
place, due to galvanic action, when two 
dissimilar metals immersed in the liquid 
are connected by an insulated wire: the 
paper gives records in the case of twenty- 
one different couples. When iron is pres- 
ent as one metal in such a couple, the 
depreciations are generally greater tlan 
for any two other metals. 

As regards the area of the exposed sur- 
face in the cases of single metals im- 
mersed in hypochlorite solutions, it was 
found that doubling or trebling the sur- 
face doubled or trebled the rate of de- 
preciation. 

Brief reference is made to the value of 
protective coatings as applied to metal- 
couples, but no conclusive results were 
obtained. 

As it is a matter of difficulty to paint 
evenly the inside of small plates, and, 
still more, of pipes, the writer deprecates 
reliance upon insulating materials for the 
protection of any vessel in which hypo- 
chlorite liquids are stored, or of any 
metallic piping in contact with hypochlor- 
ite liquids. When once the paint breaks 
down, corrosion of the metal will follow 
at a rapid rate. 

Accounts are also given of the value of 
bitumen as a protective agent for wood 
exposed to hypochlorite solutions. 

In conclusion the author urges that stor- 
age, transport, and methods of conveyance 
from place to place, or even from- one 
part of a factory to another, are details 
meriting attention. Certain conditions 
of storage may clearly be regarded as 
fatal to stability, particularly those in 
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which the galvanic action of dissimilar 
metals is lkely to arise. 

Chas. V. Biggs read a paper describing 
“The Hermite Electrolytic Process at 
Poplar.” 

This paper is a contribution to the data 
at present available on the subject of the 
electrolytic productions of hypochlorites. 
It consists of a description of the plant, 
in use at Poplar for the preparation of 
a solution containing about 4.5 grammes 
of available chlorine per litre, for use as 
a disinfectant in the borough. 

The system adopted is to mix a certain 
quantity of fluid in an elevated tank, and 
then to allow this fluid to flow through 
four double troughs or cells, placed one 
above the other so that the liquid descends, 
continuously by gravity. Each trough is 
divided laterally by a partition, and in 
each of the two divisions five distinct 
“elements” are suspended. ‘The positive 
plates are of thin platinum wire wound 
upon slate slabs and the negative plates 
are of zinc. There are thus four troughs 
each containing ten “elements,” or forty 
cells in all. After passing through the 
successive cells, the liquid discharges into 
a carboy. Sodium hydroxide is used as a 
preservative; it flows drop by drop into 
the carboy as it is filling and serves te 
neutralize free hypochlorous acid. As the 
liquid passes through the troughs it is 
subjected to the action of a current ot 
fifteen amperes at 230 volts, being 5.6 
volts per cell. 

The tank is charged by placing in it 
100 litres of a saturated solution of sodium 
chloride and twenty litres of a saturated 
solution of magnesium chloride. To this 
is added as much water as will bring the 
whole up to 840 litres. The rate of flow 
through the apparatus is three-and-one- 
third pints per minute. . 

Curves are appended showing (1) the 
rise in value of the solution as it passes 
through the cells, amounting to about one 
gramme per litre for ten cells; (2) effi- 
ciency in grammes per British thermal 
units for this plant, which is highest at 
a current of sixteen amperes. Above this 
amperage energy is wasted in heat, and 
below it the flow becomes too high. 

A number of tests of samples of the 
liquid made are given. Liquid made dur- 
ing the warm weather of the exceptional 
summer of 1906, at a temperature of 104 
degrees Fahrenheit, was found to have lost 
only 0.1 gramme available chlorine per 
litre in six weeks. Several samples of 
liquid made before the conditions of the 
plant (as to mixing, rate of flow, etc.) 
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were very fully determined, showed losses 
of 0.1 and 0.2 grammes per litre in six 
months; the higher strengths (4.8 to 5.3 
grammies per litre) losing 0.5 grammes in 
six months. 

The author concludes that the mag- 
nesium hypochlorite, as made at Poplar, 
is sufficiently stable for practical pur- 
poses, and that it could be made in a 
warm climate without necessarily rapid 
deterioration. The warm weather speci- 
mens quoted had been kept in ordinary 
dark glass bottles, merely corked. 

J. B. C. Kershaw considered that elec- 
trolytic hypochrolite was unlikely to re- 
place bleaching powder at present prices. 
He criticized the efficiency of the Hermite 
plant at Poplar. 

Dr. R. S. Hutton hoped that further in- 
formation regarding’ the electrodes and 
other important details ‘of the Poplar 
plant, and also further data regarding cost 
and efficiency would be forthcoming. He 
drew attention to the theoretical work that 
had been done on the Continent. Reply- 
ing to Mr. Kershaw’s strictures, efficiency 
depended on concentration. At Poplar 
high concentrations were used, so the eff- 
ciency was relatively low. 

Dt. F. W. Alexander gave complete de- 
tails regarding the cost of running the 
Poplar plant. The plant has been pro- 
ducing an average of 200 gallons a day of 
0.4 grammes solution since January last 
at a total cost for current and material 
of under £33. Two laborers sufficed to 
watch the plant and bottle the solution. 
The defects of the original Hermite pro- 
cess had been successfully overcome. They 
had no trouble with non-conducting films 
on the zine cathodes. Non-stability was 
caused by the presence of undecomposed 
salt in solution. 

Dr. S. Rideal was of the opinion that 
the convenience of being able to make 
hypochlorite on the spot as required for 
disinfecting purposes rendered it far more 
suitable than bleaching powder. The 
dust nuisance caused by motors rendered 
the use of a sterilizing fluid for street 
watering a necessity. 

L. A. Smart remarked on the value of 
such electrochemical processes to borough 
engineers if they could be arranged to run 
so as to increase the load-factor of the 
power station. 

W. Defries pointed out that although 
the price of raw materials would probably 
not decrease, that of power tended to di- 
minish, so electrolytic hypochlorite would 
in time compete favorably, even as regards 
price, with chloride of lime. 

The authors’ replies were reserved for 
the transactions. The paper by Dr. Alex. 
C. ©. Cumming “On the Electrochemistry 
of Lead,” was taken as read, and the 
discussion postponed until the December 
meeting. 


December 8, 1906 


Report on the New York Tele- 
| phone Situation. 

Harry P. Nichols, assistant engineer of 
the Bureau of Franchises of the city of 
New York, has filed his report with the 
secretary of the Board of Estimate and 
Apportionment on the result of the in- 
vestigation which he has made of tele- 
phone conditions throughout the country 
in cities where two telephone systems are 
in operation. 

This investigation was made under the 
direction of the Board of Estimate in view 
of the application of the Atlantic Tele- 
phone Company for a franchise to operate 
in this city. 

After covering in a general way tele- 
phone conditions in the various sections of 
the country where investigations were 
made, Mr. Nichols takes up under sep- 
arate headings the subjects which he thinks 
should be taken into account when con- 
sidering a franchise for a second telephone 
company to operate in New York city. 

Mr. Nichols defines the two methods of 
charging for telephone service, the flat 
rate being a fixed charge per month or per 
year for the use of the telephone, regard- 
less of the number of messages sent; the 
measured rate, a charge based upon the 
number of messages used. Concerning the 
flat-rate plan, he says “that this system is 
unfair to many subscribers is universally 
conceded.” ` 

Mr. Nichols states it is his belief that 
the matter of rates and their effect upon 
the financial prosperity of the company 
offering them demands the most careful 
consideration by the city in fixing the 
terms of a franchise. 

Referring to the proposed rate schedules 
of the Atlantic Telephone Company Mr. 
Nichols says: “I believe the rates offered 
have not been carefully prepared, which 
would seem to indicate that the company 
has not made an exhaustive study of the 
cost of equipment and operation upon 
which to base such rates. No rates are 
given for private branch exchanges and 
extension stations, which I believe should 
be specified in the contract.” 

Mr. Nichols states that from informa- 


tion received in other places, he believes . 


the charges for suburban and long-dis- 
tance service in New York to be too high. 

Mr. Nichols states that while two tele- 
phone systems where tried have resulted 
in an increase in the number of telephones, 
with a general improvement of service and 
lowering of rates by the old company, this 


has been attended by inconvenience to sub- 


scribers and by additional expense to those 
who have felt that they must have both 
telephones in order to get a full service. 
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Mr. Nichols feels that the effect of com- 
petition on the Bell companies has been 
to create a new ambition on their part to 
enlarge and develop their system. He 
states that in 1899 the total number of 
Bel! telephones in operation in this coun- 
try was less than 500,000, while on Janu- 
ary 1, 1906, there were more than 2,530,- 
000 Bell telephones in operation. 

Mr. Nichols states that many contra- 
dictory statements were made in regard 
to the effect of independent telephone 
companies on the Bell companies’ rates, 
the independent companies claiming that 
the effect was to force a general reduc- 
tion in the Bell rates, and the Bell com- 
panies claiming that no reductions were 
made on account of competition, the 
rates having been reduced from time to 
time as the companies earnings war- 
ranted. Mr. Nichols thinks that the in- 
dependent companies have been in the 
main responsible for these rate reductions. 

Mr. Nichols thinks that competition has 
raised the standard of efficiency of tele- 
phone service generally. 

The report takes up in detail the sub- 
ject of automatic telephones. Regarding 
the application of this information to New 
York conditions, however, he says as fol- 
lows: 

“Several exchanges were visited where 
the automatic system is in operation. How- 
ever, no exchange examined is of much use 
in determining how such a system would 
apply in New York, in which a number 
of exchanges will presumably be necessary 
within each borough. In none of the cities 
visited was there more than one exchange 


-in operation.” 


Mr. Nichols points out the danger of 
overcapitalization of telephone companies, 
and compares the capitalization of the Bell 
Telephone Company, of Buffalo, and the 
independent companies operating in that 
territory, 1. e., the Frontier Telephone 
Company and the Rochester Telephone 
Company, showing that the first is capital- 
ized at $124 per telephone, while the in- 
dependent companies are capitalized at 
$288 per telephone. 

In his conclusions Mr. Nichols states 
that in his opinion the telephone com- 
panies in New York are doing everything 
in their power to increase the telephone 
development of the city; that the service 
is equal to, if not better than, that of anv 
other manually operated system; and al- 
though reductions in rates have been made 
from time to time, he believes that the 
hoard should undertake an investigation 
to ascertain whether the present rates are 
as fair and as low as they should be. 
He states that the officers of the New 
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York Telephone Company and the New 
York & New Jersey Telephone Company 
have expressed their willingness to co- 
operate with the board in such an inves- 
tigation. 

CONCLUSIONS. 


In closing his report, Mr. Nichols makes 
the following recommendations : 


First: That the board consider the offer 
of the New York Telephone Company and 
the New York & New Jersey Telephone Com- 
pany, as contained in their communication 
of July 13, 1906, and direct that an examina- 
tion be made of the property and financial 
affairs of the companies to ascertain if the 
amounts offered to the city for the exclusive 
right to a telephone business are adequate, 
and if the rates now charged are fair, such 
examination to include the relations of these 
companies with the American Telephone and 
Telegraph Company, a New York state cor- 
poration, known as the parent company, 
and under whose license the New York and 
the New York & New Jersey companies are 
now operating. 

Second: That the matter of the Empire 
City Subway Company (Limited) as con- 
tained in the communication from the tele- 
phone companies be referred to the corpora- 
tion counsel with a request to take up the 
matter immediately and confer with the 
representatives of the telephone companies, 
and advise the board as soon as possible if, 
in his opinion, a settlement of this case can 
be obtained which will in all respects pro- 
tect the interests of the city. 

Third: That the Atlantic Telephone Com- 
pany be requested to present a study for an 
automatic telephone system in the city of 
New York of a capacity such as it proposes 
to install, together with detailed plans of 
mode of construction and operation. Fur- 
ther, that a detailed statement showing the 
estimated cost of the proposed installation, 
operation, maintenance and expected depre- 
ciation be submitted. Such statement to 
show the amount of capital, in the opinion 
of the Atlantic company, necessary to suc- 
cessfully finance the operation, and the ex- 
tent to which it is proposed to bond the 
company should a franchise be secured. That 
the system of rates for toll business and 
subscribers’ stations, as contained in the pro- 
posed form, be revised, and that rates for 
private branch exchanges and extension sta- 
tions be added. 

If such an investigation be made of the 
Bell companie it would show the cost of 
plant, the operating expenses and earnings 
of the manual system in the city of New 
York, and it would seem that the board 
should then be in a position to more intelli- 
gently decide upon an application from an 
independent company which offers rates far 
below the existing tariffs. If such an in- 
dependent company desires to use the man- 
ual system a direct comparison could be 
made, and the board would be enabled to 
determine if an independent company enter- 
ing the field could live under the rates of- 
fered and the terms proposed in the forms 
of franchise now before the board. 

It should be remembered that in the state- 
ments made in favor of the automatic system 
the cost: of installation and of operation 
would have a direct effect upon the cost of 
service of that system, if the municipal au- 
thorities retain the power to fix the rates 
by the terms of the franchise. Such pro- 
vision has been proposed and accepted by 
the Atlantic Telephone Company in the form 
of contract previously submitted to the 
board. 

It is extremely important that every effort 
should be made by the board to ascertain 
not only what a company applying for such 
a privilege is willing to do, but also what it 
is able to do before action is taken upon 
an application which affects so large a pro- 
portion of the inhabitants of the city. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Cost of Suction Gas Power. 

In this communication W. A. Tookey 
gives the log of a small suction gas pro- 
ducer plant from the beginning of the 
present year up to the latter part of 
October. The plant consists of a twenty- 
horse-power engine drawing its gas from 
a suction producer, and driving by chain 
belt a dynamo. The plant is in charge 
of a man who is employed at other duties, 
and previously had no knowledge of gas 
engines or gas producers. The chart 
shows the ordinary output of the gen- 
erator, the coal consumption and the fuel 
cost per unit generated. The producer 
was operated at times for six weeks with- 
out stopping. The engine is frequently 
started some time before the load is 
thrown on the generator, so that the sys- 
tem is not operated in the most efficient 
way, considered from the fuel consump- 
tion point of view. The chart shows that 
with an output of 500 kilowatts the coal 
consumption was 1,100 pounds. The cost 
per kilowatt-hour for fuel alone was then 
0.6 cent. When the output fell to 180 
kilowatts the coal consumption was 540 
pounds, and the cost of fuel per kilowatt- 
hour was 0.8 cent. These are the extreme 
figures. The average cost for the nine 
months was 0.73 cent per kilowatt-hour. 
Allowing for depreciation and service it 
is estimated that the cost per kilowatt- 
hour of this small plant was not more 
than three cents.—Abstracted from the 
Electrical Review (London), November 
16. 

< 


Mules and Electric Locomotives. 


A comparison is made here by W. F. 
Murray of the cost of mine haulage by 
mules and by electric locomotives. The 
chief advantage in using mules lies in the 
fact that the mule can enter any portion 
of the mine unhindered, while the elec- 
tric locomotive can not leave the trolley, 
except by means of a cable reel. Another 
fact worthy of consideration is the differ- 
ence in the weight of the rails that may 
be used in each system. Sixteen-pound 
rails may be used for mule traction, while 
thirty-five-pound rails are necessary for 
electric traction. Further, with the lat- 
ter system rails must be bonded. On the 
other hand, mules can not be used in the 


low-vein mines, as there is not sufficient 
height. Also, each mule requires five 
times as much air as a man, so that re- 
moving fifty mules from a mine would 
make possible the addition of 250 men 
without anv increase in the ventilating 
svstem. Mules further make a rough 
roadbed, wearing out the ties and mak- 
ing drainage difficult. The average life 
of a mine mule is from seven to ten years, 
while that of a locomotive is twenty-five 
years. An example is taken in which 
fourteen mules are replaced by a single 
locomotive. The cost of the mules and 
harness is $2,870. The working expenses, 
including care of the mules, drivers, in- 
terest and depreciation, are $6,577, so 
that the cost of hauling the 367,500 tons 
yearly load delivered by these animals is 
1.8 cents per ton. The electric locomo- 
tive and generating apparatus would cost 
$11,200. The working expenses, includ- 
ing interest and depreciation, are $4,- 
617.50. This locomotive would haul the 
same amount of coal as the mules, and the 
cost would be only 1.27% cents per ton. 
No allowance is made here for the cost 
of the stable for the mules nor for losses 
hy accident.—Abstracted from the En- 


gineering and Mining Journal (New 
York), November 24. 
< 
The Production of Radium from 
Actinium. 


It is generally stated that radium is a 
decomposition product of uranium, but 
all the facts known regarding this change 
have not been in agreement with this 
idea. Both Soddy and Whetham have 
stated that they observed an increase with 
the time in the amount of radium in 
solutions of certain uranium salts which 
were under examination. B. B. Boltwood 
was able to show that, starting with a 
solution of uranium 
purified by repeated crvstallization, the 
amount of radium formed in an interval 
of eighteen months was less than one-two- 
thousandth of the amount which was to 
be expected from the disintegration 
theory. He here offers an explanation of 
this discrepancy, which is based upon a 
recent experiment made on the growth 
of radium from actinium. A kilogramme 
of carnotite ore containing about twenty 


nitrate carefully. 


per cent of uranium was decomposed with 
an excess of hydrochloric acid. This solu- 
tion was then treated to separate the ac- 
tinium from the other constituents. It 
was secured in the form of chloride, which 
was then sealed in a glass tube. This 
was allowed to stand for two months, when 
the gases contained.in the tube were re- 
moved and introduced into an electroscope. . 
The activity of the emanation was then 
determined. The tube was then sealed 
and allowed to remain undisturbed for 
several months longer. ‘The emanation 
was again removed, and it was found that 
the activity as compared with the former 
corresponded to an increase of nearly three 
times in the content of radium. From the 
rate of increase it is computed that the in- 
dicated half period for the evolution of 
the emanation would be about 3,100 years, 
though this figure is only approximate. The 
author thinks that these facts constitute 
another step toward the solution of the 
somewhat complex problem of the genesis 
of radium, and since the amount of ac- 
tinium in a mineral is apparently always 
proportional to the amounts of uranium 
and radium present, that actinium will 
prove to be the looked-for intermediate 
product.—Abstracted from Nature (Lon- 
don), November 165. 
< 
Some Measurements of Phase Dis- 


placements in Resistances 
and Transformers. 


Dr. C. V. Drysdale has been investigat- 
ing the problem of measuring small phase 
displacements. He here gives a deserip- 
tion of one method which has been found 
very accurate. The device, the effect of 
which is to be investigated, is connected 
in series with a non-inductive resistance 
across one phase of a two-phase system. 
In parallel with it is a high-resistance 
shunt provided with a slider for making 
contact at any point. This slider is con- 
nected to one pair of quadrants of an 
electrometer, the other pair being con- 
nected to the point intermediate between 
the device under investigation and the 
non-inductive resistance. A high-resistance 
shunt is connected across the quadrant of 
the electrometer, and the central point 
of this shunt is connected to one terminal 
of the secondary of a step-up transformer, 
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the other terminal being connected to the 
electrometer needle. The primary of this 
transformer may be connected to either of 
the two phases of the supply. To make a 
measurement the slider on the high-resist- 
ance shunt is moved until the electrometer 
needle stands at zero. The. transformer 
primary during this measurement is con- 
nected to the phase of the system which 
supplies the load. Readings are then 
taken of the position of the slider. A sec- 
ond reading is taken with the transform- 
er primary connected to the other phase. 
This gives a deflection of the electrometer 
needle proportional to the voltage across 
the load. With these readings it is pos- 
sible to construct a voltage triangle, be- 
cause it is known that the potential across 
the load and that due to that section of 
the high-resistance shunt corresponding to 
it form the base and hvypothenuse of a 
right-angle triangle. The diagram, when 
laid off, at once shows the angular dis- 
placement of the load current. A modi- 
fication of this method is given, which 
avoids errors due to inaccuracies of the 
electrometer. The method is accurate, 
enabling the angle of displacement to be 
determined within a small fraction of 
one per cent. Some figures are given 
showing the application of this method to 
various devices. No. 10 standard gauge 
wire, wound in spirals about one inch in 


diameter, with three-eighths-inch pitch, 


gives an angle of lag at fifty cycles of from 
sixteen to eighteen degrees. Resistances 
of Constantan strip, wound in spirals 


of about one-half-inch diameter, show an 


angle of lag of less than one-tenth degree. 
Incandescent lamps with ordinarv looped 
filaments may be regarded as absolutely 
non-inductive at fifty cycles, as no angle 
of lag was noticeable, although a dis- 
placement of two-hundredths of a degree 
could have been detected easily. Inter- 
esting results are also given showing the 
effect of various liquid resistances. Vari- 
ous experiments with one solution do not 
give results agrecing entirely, but the dif- 
ference is attributed to changes in the 
electrolyte, and not to the method. Lead 
plates in dilute sulphuric acid, at a fre- 
quency of fifty-three cycles per second, 
show angles of lag varying from two to 
five degrees. In caustic potash the lag 
was less than one degree. In caustic 
soda it varied inversely with the density 
from one to three degrees. Iron in caus- 
tic soda gave an angle of lag of less than 
Aluminum in caustic soda 
gave angles of lag varving from thirteen 
degrees down. ‘The general conclusions 


one degree. 
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from the measurements of liquid resist- 
ances are that in all cases, except where 
aluminum electrodes are employed, the 
power-factor is unity within one-half per 
cent, or less. In the case of regulation 
tests, however, the two or three degrees 
of lead which may be introduced by liquid 
resistances may appreciably improve the 
regulation of an alternator above that on 
an absolutely non-inductive load. Iron wire 
coils are appreciably inductive at ordi- 
nary frequencies. The large angle of lead 
produced with aluminum electrodes may 
make them of decided value for induction 
motor starters—Abstracted from the 
Electrician (London), November 16. 
< 

A Method of Producing Undamped 

Electrical Oscillations, and Its 

Application in Radiotelegraphy. 

* At a recent meeting of the German Elec- 
trotechnical Society, Valdemar Poulsen 
described the work which he has been con- 
ducting for several years past with the 
singing arc, the object being to obtain a 
means of setting up undamped high-fre- 
quency electrical oscillations. The sing- 
ing arc, as described by Duddell, consists 
of an arc struck between two electrodes, 
which is shunted by a circuit containing 
inductance and capacity. This system 
will set up electrical oscillations through 
the shunting circuit and the arc, which 
produce, under certain conditions, a mu- 
sical note. By changing the constants of 
the shunting circuit the frequency may 
be changed. The frequency is also af- 
fected by the conditions at the arc itself. 


Duddell succeeded in obtaining a fre- 


quency of oscillation of 40,000 per sec- 
ond. This is too low for use in radio- 
telegraphy, and it has been Poulsen’s en- 
deavor to increase the frequency. Various 
modifications have been tried. It was 
found that the gas through which the 
arc passed affected the frequency enor- 
mously. The first work was done by 
striking an arc through a flame such as is 
given by a spirit lamp, but it was found 
that hydrogen gas gave the best results, 
particularly if it contained a little hydro- 
carbon vapor. By this means frequencies 
up to 700,000 a second have been ob- 
tained. The next step is to maintain the 
frequency absolutely constant, in order 
that the full benefits of tuning may be 
obtained. To do this it is necessary to 
maintain the are in a fixed position and 
of fixed length. The former condition is 
secured by placing it in a magnetic field 
which holds it steadily at the upper edge 
of -the two electrodes placed horizontal- 


951 


ly. To maintain the length constant the 
positive electrode is made of copper and 
cooled by water circulated through it. 
This electrode is tipped with a copper 
ring, which is easily removed if it becomes 
roughened. The negative electrode is of 
carbon, considerably larger than the other. 
and is cut so as to present an acute angle 
at its edge, the end of the electrode being 
slightly concave. This electrode does not 
wear away, but grows slightly, due to the 
deposition of carbon from the surround- 
ing vapor; and to maintain the distance 
between the electrodes absolutely constant 
the carbon electrode is revolved slowly. 
If desired, a knife may be placed for 
trimming off the deposit formed. This 
arrangement gives oscillations of fixed and 
very high frequency. The oscillating cir- 
cuit is coupled to the sending antenna. 
The coupling preferred is that known as 
loose, for while this is more wasteful of 
energy than a close coupling, the frequency. 
of the oscillating system is not so much 
affected by those of the auxiliary circuits. 
To obtain a higher voltage than that given 
hy the simple oscillating circuit a second 
circuit is connected in parallel with the 
first, but with the apparatus arranged in 
the reverse order. This gives practically 
double the potential. A number of ex- 
periments have been made by Poulsen with 
this apparatus. It was found that great 
distances could be covered with a small 
generating set. For the receiver an os- 
cillating circuit, loosely coupled to the 
antenna, was used, a telephone being con- 
nected across the capacity. In series with 
the telephone was a device called a “tik- 
ker,” the object of which was to avoid the 
damping effect on the receiving oscillat- 
ing circuit due to the telephone. This 
circuit is allowed to oscillate until consid- 
erable energy has been set in motion; 
then the “tikker” closes the telephone cir- 
cuit, producing a sound in this instru- 
ment. Transmission was easily secured 
across Denmark, a distance of about 200 > 


‘miles, with an energy output of 700 watts, 


100 of which was transformed into elec- 
tric waves. Later, messages were easily 
sent several thousand kilometres over 
water, the energy consumption being 2,800 
watts. The system is suitable for produc- 
ing wave-lengths varying from 1,000 to 
10,000 feet, and as neighboring stations 
may operate without interference if more 
than one per cent out of tune, there is a 
possibility of operating 100 stations in a 
given district—VT'ranslated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 
lin), November 8. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


The following article is one of a series 
of four by Frank B. Rae, Jr., which will be 
published in the ELECTRICAL REVIEW. 
These articles will form a coherent analy- 
sis of a number of important phases in 
central station publicity methods. The 
subjects which will be discussed in future 
articles are as follows: 

Article II, ORGANIZATION OF SOLICITING 
Force—Personnel of soliciting force; sys- 
tem of reports; solicitors’ meetings and 
education; display room and its relation 
to soliciting work; cooperation between 
solicitors and advertising. 

Article III, ApDvERTISING Copy—Dif- 
ferent kinds of copy; publicity; an- 
nouncements; “reasons why,” and other 
styles in advertising copy. 

Article IV, ADVERTISING Copy—Circu- 
lar letters; booklets; folders; mechanical 
details; pictures and engravings; printing 
and papers; useful hints. 


ADVERTISING ELECTRICITY. 
BY FRANK B. RAE, JR. 


The following series of articles does not 
constitute a guide of “how to advertise 
successfully.” There is no royal road to 
advertising experience. It is not a trick 
to be learned from books nor by corre- 
spondence. On the contrary, it is a life- 
study, to be approached with the same 
reverence and earnestness which any pro- 
fession demands. The object of this writ- 
ing is to clear away some of the mists 
which envelop this subject of advertising 
in the minds of those unfamiliar with it 
except in its superficial manifestations. 
The writer will, if it be possible, awaken 
an intelligent interest in, and appreciation 
of, the underlying principles; an under- 
standing of the amount of labor and con- 
centration necessary to be expended in 
plans and preparation before any adver- 
tising campaign can hope to merit or at- 
tain practical success. 

The ultimate object of advertising is 
profit. It is not, as some casual observers 
appear to believe, simply a device to get 


more business. It is a system to secure 


more profit. Net profit, not gross income, 
is the figure which interests the business 
man and the investor. Looking at it 
from this angle, advertising is a subject 
of the utmost importance to any electric 
light company whose load curve is any- 


thing but a horizontal line. 


THE ELEMENTS OF ADVERTISING. 

What advertising is is largely a matter 
of opinion. To one of average inexperi- 
ence in such matters, central station ad- 
vertising consists merely in a quantity of 
more or less interesting and artistic print- 
ed matter, in newspaper announcements 
and in posters upon hoardings or within 
street cars. But to the man versed in the 
art of turning public opinion into dollars 
the advertising of electricity is a subject 
of almost unbelievable complexity. It be- 
gins with the placing of orders for prime 
movers and generating machinery and per- 
meates the entire system and organization 
of the lighting company from the coal pile 
to the lamps and motors—from the ob- 
scurest shareholder to the president of the 
company, and so on down to the very arc- 
lamp trimmer. And it is this very dif- 
ference in viewpoint upon the part of the 
advertiser which marks the difference be- 
tween good central station advertising and 
that which fails of its mission. The in- 
efficient advertising is based upon super- 
ficialities; effective advertising takes ac- 
count of whatever is germane to the com- 
modity advertised and concerns itself quite 
as much with subjects of company policy 
and politics as with the preparation of 
plates and printing. 

Eminent authority has stated that ad- 
vertising is at present an art, having not 
as yet reached a place where it may be ac- 
cepted as an exact science. It must be 
noted, however, that even considering it 
as an art the professional practitioners, es- 
pecially those familiar with the ethics and 
more common technicalities of central sta- 
tion practice, have a very decided advan- 
tage over those who may fitly be termed 
amateurs. Further, it may safely be sct 
down as a truism that, while some men 
unpractised in this art of advertising may 
attain successful results, the advantage lies 
most decidedly with those who, through 


experience in handling similar problems, 
can tell, within very close limits, exactly 
what results accrue from a given method 
of procedure. Advertising experience 
costs money, and advertising ability costs 
years of training and study in addition 
to natura] aptitude. Nowadays it is cheap- 
er to hire experience than to buy it blind- 
folded. | | 

The most common and at the same time 
the most altogether inexcusable error made 
by those entering the advertising field 
for the first time is that of beginning to 
spend money before giving due study to 
their business as. an advertising proposi- 
tion. This mistake takes the common 
form of the hurried issuing of a few dis- 
jointed circulars, or the insertion in news- 
papers of a statement reading “Use Elec- 
tric Light.” Returns upon these tentative 
efforts are awaited with feverish anxiety 
by the amateur advertiser, and the limited 
results obtained too frequently lead the 
experimenter to abandon publicity work 
as futile. The time factor alone would 
preclude its success. Not alone is such 
abortive advertising undertaken wholly 
without proper study of conditions, but it 
is frequently patterned after or copied 
from the work of some other company, the 
advertiser expecting to accomplish without 
sufficient preparation, by the use of what 
might be characterized ready-made or 
second-hand material, and at infinitesimal 
expenditure, what one experienced in the 
art and with an eye to every circumstance 
and contingency could not hope to accom- 
plish. Time is a factor in all advertising. 
Even the so-called “mail-order” proposi- 
tions expecting instant cash-with-order 
replies gain momentum as they continue. 
How absurd, then, to expect returns upon 
a two-time trial, or even upon less than a 
six-months’ effort in advertising electric- 
ity. 

THE STUDY OF LOCAL CONDITIONS. 

No central station advertising should be 
undertaken without a most thorough and 
disinterested canvass of local conditions. 
To make such a canvass effective requires 
a species of impartiality almost super- 
human, in that the man undertaking it 
must criticise himself, his company and 
his service from the cold and indifferent 
viewpoint of the disinterested public. 
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Upon this rock founders many a good 
central station ‘advertising project. Not 
one man in fifty has the moral courage to 
look his business fairly in the face and 
admit its shortcomings. Yet it must be 
done, for to solicit increased patronage it 
is imperative that the present consumers 
be satisfied. To appeal to the public for 
support the company must deserve sup- 
port. This frequently means that before 
an advertising campaign can be under- 
taken both the physical and moral equip- 
ment of the lighting company must un- 
dergo a vigorous and often an unpleasant 
rejuvenation, if not an actual reform. The 
advertiser must make it his business, first 
and foremost, to place himself and his 
company in such position that the public 
can not question either his commodity or 
his good faith. He must realize that ad- 
vertising is merely the process of mold- 
ing public opinion into a condition favor- 
able to the advertiser and his goods. He 
must realize that he can not successfully 
and favorably mold public opinion so 
long as a reasonable excuse for prejudice 
and adverse criticism exists. 

While it is no part of our business to 
discuss specifically the questions which will 
naturally be raised in the reader’s mind by 
this statement, it may be suggested that 
the subject very naturally subdivides un- 
der such headings as: equitable rates, 
courteous treatment and good and con- 
tinuous service to present customers, the 
prompt serving of all who may contract 
for future service, an accessible and in- 


viting room for the transaction of busi- | 


ness with the public, and a staff of solic- 
itors and office assistants qualified to deal 
with that public intelligently and with 
unvarying tact and courtesy. The satis- 
factory solution of the problems which 
will come within the bounds of these sub- 
jects may be considered as preliminary to 
any active campaign of advertising, and 
this for the simple and very natural reason 
that the disregarding of any one item men- 
tioned will partially or wholly neutralize 
the most skilful and enthusiastic effort 
of the most practised advertising man. 
When such measures have been insti- 
tuted as will make certain the prompt, effi- 
cient, courteous and equitable serving of 
the public, the lighting company is ready 
to consider the subject of advertising as 
the term is ordinarily used. It has provided 
for the effective handling of the business 
that must inevitably result from direct 
advertising effort. It has taken care of 
those items known as indirect advertising. 
Let us now turn to the more interesting, 
though really less important problems of 
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actual business-getting—of salesmanship, 
personal and on paper. 
PLANNING A CAMPAIGN. 

First there must be a plan. The pre- 
Nminary canvass of local conditions should 
have indicated exactly what class or classes 
of lighting or power business may be most 
desirable and profitable, and how much 
of each of these several classes can, at 
reasonable expense, be procured. Basing 
the careful estimates upon the probable 
net increase, it becomes necessary to de- 
cide how much money should be spent 
in the advertising and soliciting of this 
trade. Upon the amount of the appro- 
priation depends almost entirely the plan. 
for in advertising is to be found one of 
the few cases where the basis of trade lics 
rather in the purchaser’s pile than in the 
seller’s price. The plan must be made to 
fit the appropriation unless the ficld is 
so large and the amount of surplus energy 
for sale so nearly unlimited that the ap- 
propriation can be made to fit any reason- 
able plan. 

The backbone of any plan of campaign 
for selling electricity lies in the soliciting 
force. It must be self-evident that elec- 
tric current can not be sold by mail or 
by any of the devices employed to secure 
what are known as “direct returns.” The 
closing of every sale lies with the solicitor, 
and our advertising campaign can, at best, 
only assist by broaching the subject of elec- 
tric service to the prospective customer, 
presenting and arguing its fundamental 
advantages and bringing him to the point 
of so far gommitting himself as to ask 
for a personal interview with the contract 
agent. The first question, then, is how 
many solicitors can be profitably em- 
ployed? In this, as in other analytical 
questions connected with business-getting 
departments, preferences and prejudices 
must be cast to the winds. Only so many 
solicitors should be taken on as can be 
kept actively at work all of the time. Few 
solicitors rather than many should be the 
main idea—few solicitors, and let them 
be thoroughly competent and well paid. 
It is a serious mistake to employ “card 
presenters” in such work. Cheap men cost 
more than good ones. 

Having set aside the amount necessary 
to take care of the soliciting force, the 
balance of the appropriation should repre- 
sent what may be spent for the real adver- 
tising. The problem instantly resolves 
itself into a question of what kind of ad- 
vertising can most profitably be under- 
taken; and this question brings us to the 
consideration of the several methods of 
publicity in vogue—newspaper advertis- 
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ing, bill-boards and street-car cards, and 
direct advertising. 


SUBDIVISIONS OF ADVERTISING. 


As to the actual value of newspaper ad- 
vertising for electric light and power busi- 
ness there is a vast difference of opinion. 
One man, well known in the field of cen- 
tral station advertising, when asked what 
effect his campaigns of newspaper public- 
ity were giving, replied with a shrug of the 
shoulders. Others, on the contrary, con- 
tend that it is the only “safe-and-sane” 
method of reaching the right people. It 
is very probable that the truth of the 
matter lies between these two extremes 
and that local conditions should be per- 
mitted very largely to govern the extent 
to which the press is used. To most men 
the main factors in newspaper advertising 
are very naturally copy and circulation. 
But good copy in representative mediums 
is only a part of the newspaper proposi- 
tion. Editorial and news cooperation is 
necessary. It is obvious that a large per- 
centage of newspaper circulation goes to 
people who could not by any possibility 
become customers of the electric light com- 
pany, either through lack of means or 
their location of residence. On the other — 
hand, newspapers are read with extreme 
care by certain classes which the contract 
agent is anxious to reach—notably mer- 
chants, who study the newspapers, not 
alone to read their own advertisements, but 
the advertisements of their competitors. The 
newspaper which reaches the better classes 
of homes is also a profitable medium, but 
it must be remembered by the advertiser 
in charge of a central station appropriation 
that he can not discriminate between me- 
diums, as can a merchant or manufac- 
turer, but must use all, lest he incur en- 
mity and consequently call down upon his 
company the abuse of some. 

On the subject of bill-boards and street- 
car cards, very little need be said. These 
constitute in the broadest sense general 
publicity, the results of which can be 
traced only from the general attitude of 
the public toward the company or com- 
modity advertised and a healthy increase 
in business. It is the writer’s conviction 
that street-car cards are wholly unprofit- 
able except where the electric light com- 
pany and the traction company are com- 
bined and control space in their own cars. 
In such cases the space is likely to be cheap- 
and the company can perhaps afford to 
use it. 

Direct advertising, the third and most 
important division of the means of mold- 
ing public opinion, subdivides under many 
heads and includes anything that can be 
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sent by mail, from personal letters to elab- 


orate books. Circumstances must dictate 
to what extent and in what variety this 
material is used, the only fixed rule being 
that it must be used systematically and 
continuously, and not in a haphazard man- 
ner. The keynote of direct advertising lies 


in system. The campaign must be care- 


fully planned, closely followed up and vig- 
ilantly watched. This does not mean that 
a cut-and-dried routine should be estab- 
lished and a certain fixed advertising 
policy maintained in the face of unex- 
pected circumstances. On the contrary, 
the greatest flexibility should obtain in the 
campaign. But it is essential that ap- 
proximate dates for the mailing of adver- 
tising should be adhered to, and sufficient 
persistence and insistence be employed to 
ensure adequate results. Tentative efforts 
are futile. Disjointed and disconnected 
material confuses the prospect without 
convincing him on any single point. Only 
systematic, persistent presentation of the 
proposition, each mailing supplementing 
the last and complementing what follows, 
will develop customers. 

The advantage of direct advertising for 
an electric light company lies in the fact 
that it is possible to secure accurate lists 
of bona-fide prospects. We say “possible.” 
It is only too easy to have lists which are 
anything but accurate, and this in the 
face of very honest endeavor. The need 
of good lists will appear self-evident. It 
is worse than useless—it is damaging—to 
send a series of letters and other adver- 
tisements to people who can have no pos- 
sible use for your product. To exhort a 
man to use electric power when he has ab- 
solutely no use for power of any kind 
gives the impression that the company is 
remarkably careless, and that this care- 
lessness doubtless extends to the meter and 
billing departments. If, at a later date, 
this same individual is approached on the 
subject óf lighting, he will be doubly indif- 
ferent to the appeal. Again, advertising 
costs money. To waste the one is equiva- 
lent to wasting the other. 

The actual preparation of direct adver- 
tising hinges wholly upon local conditions. 
Generalities no longer convince. The pub- 
lic is “wise.” This fact, as has been 
pointed out by one of our leading text- 


books on the subject, makes present-day 
advertising success at once easier and more 
difficult than similar success a few years 
back. ‘To-day we must get at the very 
heart of our subject and demonstrate its 
advantages by a species of vivisection. The 
advertiser who can do that clearly, tersely, 
sustaining the reader’s interest and con- 
vincing him by logical presentation of fact, 
is absolutely assured of success. 
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The American Institute of 
Electrical Engineers’ Land 
and Building Fund. 


The announcement recently of the large 


donations from George Westinghouse, rep- — 


resenting the various Westinghouse inter- 
ests, of $50,000, and from the Allis-Chal- 
mers Company, of $3,500, to the land and 
building fund for the Engineering Soci- 
etie? Building, has stimulated interest 


among electrical engineers in this under- 
taking. 


Contemporaneously with this announce- 
ment the Land and Building Fund Com- 
mittee of the American Institute of Elec- 
trical Engineers has issued the following 
appeal, dated November 24: 


DEAR Sir: You will be glad to learn that 
the Land and Building Fund Committee of 
the Lnstitute, appointed for the purpose of 
raising $200,000 to provide for our share of 
the necessary real estate and equipment for 
the Engineering Societies’ Building, given us 
by Mr. Andrew Carnegie at a cost of over 
$1,000,000, has already secured subscriptions 
to the amount of $150,000 and has collected 
nearly $100,000 of that sum, the other por- 
tion being due in yearly instalments. Con- 


tributions to the fund from individual mem- ` 
. bers, aside from corporations, have ranged 


from $5,000 to $5. 

The building is now practically complete 
and the administering body, the United En- 
gineering Society, has notified the prospect- 
ive occupants of the building that it is 
availabie on December 15. Soon after that 
date the American Institute of Electrical 
Engineers will take possession of its com- 


modious new quarters there, and will at once » 


come under heavier responsibilities than it 
has encountered in the past unless the entire 
amount necessary is raised to relieve it of 
the burden of debt. 

It is the hope of the officers of the Insti- 
tute and of the committee that when the 
building is formally dedicated next April, 
the Institute may be able then to declare 
itself free from financial obligation in con- 
nection therewith, and it ngw asks you to 
join your fellow-members imWsubscribing to 
the fund and thus by your generosity ald- 
ing in the execution of this splendid enter- 
prise. You are therefore earnestly requested 
to fill out the accompanying subscription 
blank so that the committee may include 
your name in the next list, which it is hoped 
will be the final one. You will notice that 
contributions to the fund can be made on the 
instalment basis, extending over a period 
of five years. 

A general response from the members who 
have not yet subscribed, each for a modest 
sum, will give the Institute the $50,000 which 
it still needs in order that its regular work 
as a professional body may be carried on 
with undiminished efficiency and with great- 
er vigor than ever in the new home and 
with the enlarged facilities. 

Awaiting your prompt consideration of 
this appeal and the return of the subscrip- 
tion blank, 

Yours truly, 
T. C. MARTIN, 
Chairman. 


The Land and Building Fund Com- 
mittee of the Institute is made up as fol- 
lows: 

Institute Committee—T. C. Martin, 
chairman; J. C. Barclay, John J. Carty, 
C. L. Edgar, F. W. Jones, J. W. Lieb, Jr., 
F. J. Sprague, J. G. White. 

Advisory Committee—U. N. Bethell 
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N. F. Brady, Eugene Griffin, Samuel In- 
sull, James H. McGraw, Charles W. Price, 
Samuel Reber, L. B. Stillwell, Charles A. 
Terry, Elihu Thomson. 

All communications should be addressed 
to George H. Guy, secretary to the com- 
mittee, 114 Liberty street, New York city. 


Technical Publicity 
Association. 

The Technical Publicity Association 
held a meeting on Thursday evening, 
November 22, at the rooms of the Aldine 
Association, New York city. The report 
of the circulation committee, consisting 
of H. M. Davis, of the Sprague Electric 


Company; C. N. Manfred, of the H. W. 


Johns-Manville Company, and Paul M. 
Wade, of the Standard Paint Company, 
was submitted. 

The advertising departments of the fol- 
lowing companies were also represented at 
the meeting: John A. Roebling’s Sons 


Company, American Locomotive Com- 


pany, Yale & Towne Manufacturing Com- 
pany, Patterson, Gottfried & Hunter, 
American Wood Working Machinery Com- 
pany, General Electric Company, Crocker- 
Wheeler Company, A. S. Cameron Steam 
Pump Works, B. F. Sturtevant Company, 
M. H. Treadwell Company, and the Rob- 
ins Conveying Belt Company. 

The next monthly meeting of the asso- 
ciation will probably be devoted to a dis- 
cussion of catalogues, circulars, ete., and 
will be held on December 20. 


w 
Large Power Scheme for 
Paris. 

It is stated in the Mechanical Engineer 
(London) for November 17 that several 
members of the Paris (France) muni- 
cipality and electricians are considering 
a scheme for utilizing the power of the 
Rhone river for supplying electric light 
to the French capital. It is proposed to 
erect a huge dam across the river at Seys- 
sel, a village near the Swiss frontier. The 
dam would be over 200 feet high. The 
entire system would cost $12,000,000. 
This would be the largest clectric power 
system in Europe, and it is estimated 
that it would save the city of Paris $5, 
000,000 a year over what is now the pres 
ent cost for lighting. 

aera 
Illuminating Engineering 
Society. 

The monthly meeting of the Illuminat- 
ing Engineering Society will be held in the 
Edison Auditorium, 44 West Twenty- 
seventh street, New York city, on Friday 
evening, December 14, at eight o’clock. 
A paper will be presented by Dr. C. P. 
Steinmetz, the title of which is to be a 
nounced later. 
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Electric Motor Drive in the 
Packing Industry. 

There is no better example of the 
versatility of the electric drive for in- 
dustrial purposes than that afforded in 
the modern packing house. The com- 
prehensiveness of this industry, including 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


of power used in each department may 
be measured, but the various shops may be 
run independently. In this way a cer- 
tain department may work overtime with- 
out necessitating the generation of con- 
siderable power usually wasted in run- 
ning idle shafting at such times. 
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ticularly hard operating conditions are 
encountered. Take for example the hog- 
killing room. Here the steam-saturated 
air is a particularly severe test for ma- 
chinery, and the induction motor is the 
only type capable of handling this class 
of work continuously. 


InpDucTION MoTors DRIVING SoaP MACHINES. 


ELECTRICALLY OPERATED COAL CONVEYERS. 


as it does a series of establishments for 
the manufacture of a wide variety of prod- 
ucts, makes the application of the electric 


drive very apt. 
The power house is placed in the most 


At the receiving end of the transmission 
line, the advantages of an alternating cur- 
rent induction motor drive are marked. 
Ease of control, safety and reduced main- 
tenance charges are the most apparent 


INDUCTION MOTOR IN PRESSROOM. 


economical location and the power gen- 
erated is economically transmitted to the 
various shops and machines without the 
use of long lines of wasteful shafting. 
The transmission lines running from the 
central station switchboard may be so 
arranged that not only the exact amount 


gains. Machines are of various sizes and 
each has peculiar needs for power. Many 
products of the packing house are highly 
inflammable and the detached power house 
as well as the use of a sparkless induction 
motor materially reduce the fire-hazard. 
In some portions of the establishment, par- 


The plant of Swift & Company, at Chi- 
cago, Ill., affords an excellent example 
of the application of the motor drive. 
This plant covers a floor space of eighty- 
seven and three-quarters acres. The differ- 


= INDUCTION MOTOR-DRIVEN House Pomp. 


ent branches of the industry are conduct- 
ed on the most approved modern lines 


for the quickest and best conversion of 


live animals to finished food prod- 
ucts, as well as the various by-products. 
Every hour of the working day 250 head 
of cattle, 700 hogs and 625 sheep are 
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slaughtered. The refrigerating plant has 
a daily capacity equivalent to 2,500 tons 
of ice. 

‘The packing establishment is operated 
electrically from a central power station. 
The boiler house contains 6,400 horse- 
power in Babcock & Wilcox boilers, de- 
livering steam at 150 pounds pressure to 
the engines, and equipped with Murphy 
stokers and the necessary coal and ash 
handling machinery. Draught for the boil- 
ers is obtained by a 265-foot stack. 


GENERATING RoomM—PowER-HOUvUsE. 


In the engine-room there are installed 
three General Electric three-phase, revolv- 
ing-field . 240-volt, sixty-cycle generators, 
direct connected to Filer & Stowell cross 
compound Corliss engines, all operating 
at 120 revolutions per minute. The gen- 
erators comprise one 300-kilowatt, one 
600-kilowatt and one 1,200-kilowatt ma- 
chines respectively. 

From this central generating station 
the power is led to the various depart- 
ments both for motor application and 
lighting. In all, about 3,600 horse-power 
in induction motors of the General Elec- 
tric squirrel-cage armature type are in- 
stalled. The motors range in size from 
one to 140 horse-power, the average horse- 
power per motor being 14.37. Many 
of the motors are in odd and unusual 
places, some in coolers at zero tempera- 
ture, others in dry, dusty rooms at a tem- 
perature of over 125 degrees, and many 
novel and special constructions. have nec- 
essarily been developed in connection with 
the motor installation and wiring system. 
A few synchronous motors are used which 
tend to help the power-factor. One of 
these is a 100-kilowatt General Electric 
machine, driving pumps. 

The lighting system is made up of both 
arc and incandescent lamps, about 12,000 
2930-volt incandescent lamps and a large 
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number of series alternating-current arc 
lamps are employed for illumination. 

It is interesting to note that the pack- 
ing establishment was originally operated 
by several separate plants, with direct- 
current generators for furnishing light 
and power. After careful investigation 
the alternating-current system, with a 
central power house was installed, and the 
direct-current system abandoned. Actual 
experience with both systems was afforded 
by a previous installation of a smaller 


multiphase plant in one of Swift & Com- 
pany’s other packing houses. The in- 
stallation as a whole brings out forcibly 
the peculiar advantages of the alternating- 
current motor to this class of service. 


Allis-Chalmers Electric 
Hoists. | 


The accompanying illustration shows an 
electric hoist, which is one of a line re- 
cently placed on the market by the Allis- 
Chalmers Company, of Milwaukee, Wis. 

The single-drum electric ‘hoists are of 
fifteen, twenty-five, thirty-five, fifty and 
seventy-five-horse-power capacity, and dou- 
ble-drum hoists are made by the company 
in thirty, fifty, seventy-five, 100, 125 and 
150-horse-power sizes. The rope speeds 
and load capacities meet average require- 
ments, and especial attention has been 
given to insuring reliable, economical and 
satisfactory operation. Following is a de- 
scription of the general design and con- 
struction details of these machines. 

The drum (or drums) and motor are 
mounted upon a heavy substantial bed- 
plate of box section, with broad bearing 
surface on the foundation. The bearings 
are carried on pedestals cast in one piece 
with the bed-plate, so that there are no 
bolts to work loose, and the proper align- 
raent of the machine is thus maintained 
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at all times. The bed-plate and pedestals 
are of the best quality of cast iron, strong 
and tough, and of ample proportions to 
withstand the shocks and strains incident 
to the heaviest and roughest usage. The 
bearings of each hoist are all of the same 
length and diameter, lined with the best 
quality of babbitt metal. Ample provision 
is made for thorough lubrication and the 
bearings are of such size as to make a very 


low bearing pressure, thus insuring cool 
running. 


INDUCTION MOTOR IN PLANING MILL. 


The drum runs loose upon the shaft 
and is made in one piece, of the best qual- 
ity of cast iron. The spider hubs are fit- 
ted with bronze bushings, which can be 
readily replaced in case of wear. The 
drum spiders have strongly ribbed arms, 
and the drum shell is reenforced by deep 
circular ribs so that all twisting and bend- 
ing strains are fully met. The hole in the 
shell through which the rope passes for 
fastening has a long radius curve, thus 
avoiding any sharp bend in the rope and 
doing away with rope breakage at this 
point. The face of the drum is straight, 
and the flanges are of ample depth. 

The brake is of the steel band type, with 
wide face, and is provided with suitable 
turnbuckle adjustment for taking up the 
wear on the brake blocks. One end of the 
brake band is securely anchored by ey 
bars around the operating shaft and the 
other end has a turnbuckle attachment to 
the lever on the operating shaft controlled 
by the operator’s hand lever. 

The main gear, keyed on the drum shalt, 
forms the driving member of the clutch, 
which is of the band friction type. The 
fixed end of the band is securely anchored 
to the driving gear and has suitable ad- 
justment for shortening the band to com 
pensate for wear. The movable end of the 
band is actuated by a simple and strong 
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arrangement of toggle lever, motion to 
which is imparted by a collar sliding on 
the drum shaft and controlled by the 
operator’s hand lever through suitable con- 
nections. When the clutch is thrown in, 
the band is tightened around the drum shell 
by the powerful toggle motion, and the 
pull of the rope on the drum tends to still 
further tighten the grip of the band on 
the shell, thus securely holding and lift- 
ing the load. Both band friction clutch 
and band brake are hand operated, the 
operating levers being conveniently ar- 
ranged, and provided with quadrants and 
locking pawls. 

Both drum and intermediate shafts are 
of best quality of open-hearth steel, ac- 
curately turned and keyseated to receive 
the gears. They are made extra large in 

diameter and are calculated to withstand 
the most severe usage. 
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trols the speed but also reverses the motor, 
and is locked in the “off” position. The 
controller is securely attached to the frame 
of the hoist, and the lever is so located 
as to be conveniently reached and easily 
handled by the operator. If desired the 
lever of the controller can be made of the 
same design as the brake and clutch levers. 


æ. —— 


BOOK REVIEWS. 


“Practical Lettering.” Thomas F. Mein- 
hardt. New York. The Norman W. Henley 
Publishing Company. Paper. 16 pages. 9 
by 14 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at 60 cents. 


This is intended to be a guide for 
draughtsmen, engineers and others having 
occasion to letter. It analyzes the various 
letters and gives an original system for 
spacing. Charts of letters are given, as 
well as hints for pen work and for duplica- 
tion. 


ALLI8s-CHALMERS ELECTRIC Horst. 


The gears are cast of a special mixture 
of the best quality of tough, strong iron 


with heavy rims, arms and hubs. The 
pinions are of cast steel. The teeth of 
both wheels and pinions are cut. The 


accuracy of the workmanship and the low 
rim speed of the gears insures their quiet 
running and long life. When desired, the 
pinion on motor shaft will be made of 
rawhide at a small additional cost. 

For driving these hoists the company 
furnishes either direct or alternating-cur- 
rent motors wound for the usual voltages, 
and if alternating current, either twenty- 
five-cycle or fifty-cycle machines. 

The controllers used with these hoists 
are of the drum type, similar to those 
in common use in strect-car service. On 
all single-drum hoists the motor is not re- 
versed, but on double-drum hoists the han- 
dle or lever of the controller not only con- 


“Manual of Wireless Telegraphy.” A. Fred- 
erick Collins. New York. John Wiley & 
Sons. Cloth. 232 pages. 5 by 71% inches. 
Illustrated. Supplied by the ELECTRICAL RE- 
VIEW at $1.50. 


This work is put forward as a manual 
containing detailed and explicit instruc- 
tions for setting up various types of ap- 
paratus used in wireless telegraphy, for 
adjusting the circuits, and for testing. 
Diagrams are given of the various sys- 
tems. 


“Fowler’s Electrical Engineer’s Hand- 
book.” Manchester, England. Scientific 
Publishing Company. Leatherette. 730 


pages. 4 by 6 inches. Illustrated. Price, 
2s. 6d.; superior binding, gold edges, 3s. 6d. 


The new edition of this well-known 
handbook contains about 100 pages of ad- 
ditional matter, which includes informa- 
tion regarding electric meters, long flame 
are lamps, cable testing, resistance wires, 
etc. The volume contains as usual a 
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large amount of useful enginecring data, 
and, in addition, a directory of British 
power systems. 


“Dynamoelectric 
Seventh edition. 


Machinery.” Vol. fi. 
S. P. Thompson. New 
York. Spon & Chamberlain. Cloth. 848 
pages. 6 by 9 inches. Illustrated and con- 
taining 24 plates. Supplied by the ELEC- 
TRICAL REVIEW at $7.50. 


In this new edition of Dr. Thompson’s 
well-known textbook an effort is made to 
bring the matter up to date so as to in- 
clude all changes that have been made 
during the nine years that have elapsed 
since the sixth edition. The volume has 
been practically rewritten and less than 
100 pages have been taken from the 
former edition. A good deal of new 
matter is added, including a chapter on 
periodic functions, which gives a new and 
simplified method of harmonic analysis. 
Much prominence is given to methods of 
design, especial attention being paid to 
the developments necessitated by the in- 
troduction of the steam turbine. The 
book concludes with a chapter on the 


single-phase commutator motor, which 


has, of late, been the subject of so much 
discussion. The subjects are treated in the 
author’s well-known clear and logical 
manner. 

“The Design of Steel Mill Buildings and 
the Calculation of Stresses in Framed 
Structures.” Second edition, enlarged. Milo 
S. Ketchum. New York. The Engineering 
News Publishing Company. Cloth. 480 


pages. 6% by 9 inches. IHustrated. Sup- 
plied by the ELECTRICAL REVIEW at $4. 


This book is intended to provide a short 
course in the calculation of stresses in 
framed structures and to give a brief dis- 
cussion of mill building construction. It 
is to supplement elementary books on 
stresses, on the one hand, and the more 
elaborate treatises on bridge design on the 
other. A great deal of the matter con- 
tained in it is applicable to all classes of 
steel frame construction. Part i discusses 
the various kinds of loads to be provided 
for; Part ii the stresses in the structure, 
and Part iii takes up the design of build- 
ings. There are two appendices, one 
giving specifications for steel frame mill 
buildings, and one problems in graphic 
statics. There are also a number of use- 
ful tables showing the dimensions of struc- 
tural iron. The author has evidently made 
a special study of the subject and his 
teaching experience enables him to present 
it excellently. The book is well adapted 
for students of building construction and 
should be equally useful as a work of refer- 
ence for structural engineers. 
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Current Electrical News | 


DOMESTIC AND EXPORT. 


INDIANA TRACTION MERGER—Plans for the organization of 
a holding company to include the eight interurban traction lines 
known as the Indiana Union Traction, Indianapolis & Western, 
Indianapolis & Northwestern, Indianapolis & Eastern, Indianapolis 
& Martinsville, Indianapolis Coal Traction, Wayne & Wabash 
Valley and the Richmond Street and Interurban are about to be 
perfected. This merger will result in the largest or the second 
largest traction system in the world. 


TO ELECTRIFY PENNSYLVANIA RAILROAD—According to 
a statement by an official of the Pennsylvania Railroad, cars will 
soon be run by electricity over the Pennsylvania Railroad between 
Philadelphia and Pittsburg, Pa. According to this statement, work 
will soon be started on a power plant and dam at Iroquois, about 
twenty miles west of Harrisburg, to furnish power to supply the 
telegraph and signal towers and to run cars between Aqueduct and 
Miffin. Hundreds of acres of land have been purchased by the 
railroad at Iroquois, much of it along the river front. 


NEW OHIO ELECTRIC ROAD—The Cleveland & Sharon Trac- 
tion Company has been incorporated with a capital of $2,500,000. 
This is the organization financially of a four-year-old project, and, 
it is said, is headed by interests with which Francis Morgan is 
identified, although his name does not appear in the incorporation 
papers. The incorporators as filed are: E. Jay Pinney, C. W. Dille, 
H. Nord, D. C. Pinkey and C. M. Pierce. Several routes for the 
proposed road have been laid out. One goes through Chagrin Falls 
and another via Solon and Geauga Lake. As yet no contracts for 
work have been let. 


INCORPORATION OF CALIFORNIAN PUBLIC SERVICE COM- 
PANY—The Pacific Coast Development and Securities Company 
has been incorporated with a capital of $1,000,000 at San Diego, 
Cal. It is stated that English capital is interested in the enter- 
prise. The Californians who control the subscribed stock are: 
John Campbell, Arthur Small, Frank Turnbull and John K. Durrill. 
Mr. Small states that the company’s operations will include the 
erection of plants to supply gas and electric lights and power to 
places where these utilities have not thus far been developed, but 
that the main work to be undertaken will be the construction and 
operation of transportation lines of an interurban character. 


ELECTRIC CONCERNS TO MERGE—Official announcement 
of the proposition of the Electric Bond and Share Company, of New 
York city, to take over the Electric Company of America, of Phila- 
delphia, Pa., has been made. The proposition provides for an ex- 
change of the present stock of the Electric Company of America 
into a collateral trust five per cent gold bond equivalent to a 
value of $14 per share, to be secured by a pledge of the securities 
turned in by the Electric Company of America. The bonds will 
aiso be secured in the sum of $1,000,000, which will be paid 
to a trustee and constitute a fund which can be used only for 
betterments and extensions to the Electric Company of America 
properties. The exchange will work out equivalent to a dividend 
of seven per cent of the par value of the present Electric Company 
of America stock. 


TRANSIT LINES UNITE—The Hoboken & Manhattan Railroad 
Company and the Hudson & Manhattan Railway Company have 
filed articles of consolidation under the name of the Hoboken & 
Manhattan Company, with a capital stock of $38,500,000. Of this 
amount $15,000,000 will be preferred, bearing six per cent cumu- 
lative dividends. In consolidating, the companies provided for an 
increase of $6,400,000 in addition to the combined authorized stock 
of the two concerns. Recently both the Hudson and Hoboken com- 
panies increased their capital stocks to carry on the boring of the 
tunnels under the Hudson river. At that time the Hoboken com- 


pany increased its stock from $500,000 to $15,000,000 and the Hudson 
concern from $100,000 to $17,100,000. The officers of the new com- 
pany are: president, Alexis P. Bartlett, New York; vice-president, 
Edward R. Greene, Brooklyn; secretary, Ross A. Mackey, Brooklyn, 
and treasurer, Neil A. Weathers, New York. 


HUDSON RIVER WATER POWER COMPANY—Judge Ray in 
the United States District Court at Utica, N. Y., on November 26, 
made a decision in the matter of the application to have the Hud- 
son River Water Power Company declared a bankrupt. The Court 
refuses to dismiss the proceedings pending the settlement of some 
legal questions by -the Appellate Division. About one year and a 
half ago the National Contracting Company, of New York, which 
alleged that it had a claim for nearly $500,000 against the power 
company, with two other creditors for nominal amounts, filed a 
petition in the United States District Court, following the appoint- 
ment of a receiver in the state courts, asking that a receiver be 
appointed and the company declared a bankrupt. The litigation 
which followed, it was generally understood, disclosed that some 
sort of a settlement was under way. Judge Ray in a long opinion 
denied the application to dismiss the proceedings, “with leave to 
renew on some papers and additional proceedings in the case when 
the Appellate Division has passed upon the questions involved.” 


NEW YORK CITY TERMINAL OF HUDSON RIVER TUN- 
NELS—Details have been made public in regard to the terminal 
buildings in New York city for the New York & New Jersey Rail- 
road and the Hudson & Manhattan Railroad Company. There will 
be two buildings in Church street, from Cortlandt to Dey streets, 
and from Dey to Fulton streets, Manhattan. The northerly build- 


- ing will be Known as the Fulton Building, and the southerly as 


the Cortlandt. They will each be twenty-two stories above the 
surface, and will extend seventy-five feet below the street line 
to bedrock. There will be space for 4,000 offices, and when com- 
pleted, it is said, will constitute the largest office structure in 
the world. Beneath these buildings will be the terminal station of 
the Hudson & Manhattan Railroad Company, which will operate 
the tunnels now being built under the Hudson river. Passengers 
will enter upon the street floor and pass down into the station by 
means of easy stairways, inclined planes and elevators. The first 
floor below the sidewalk will be known as the concourse. Here 
will be the waiting rcoms and ticket booths. Below this will be 
the train platforms. There will be five tracks running between 
six platforms. The cars will be of steel and capable of seating 
fifty persons each. The passage under the river, it is calculated, 
will average three minutes, so that a resident of Jersey City should 
be able to reach the heart of the Manhattan shopping district in 
from ten to fifteen minutes. Of the four trolley tunnels now being 
built under the North river, the two down-town are about three- 
fifths completed, and the up-town completed to Sixth avenue, Man- 
hattan. lt is estimated that the entire outlay of money in the 
tunnel enterprises projected by the companies will reach $60.000.000. 
The Church street terminal buildings will ccst about $8,000.000. 


NEW PUBLICATIONS. 


CENSUS OF MANUFACTURES, 1905—The Department of Com- 
merce and Labor, Bureau of the Census, Washington, D. C., has 
issued bulletin No. 57, composing the census of manufactures, 1905, 
for the United States. The census is to be taken every fifth year, 
and the next enumeration will cover the year 1909. 


THE ANNUAL REPORT OF THE WATER AND LIGHT DE- 
PARTMENTS OF DANVILLE, VA.—The annual report of the water 
and light departments of Danville, Va., for the fiscal year 1905-1906 
has been published. This includes a description of the new pump- 
ing station, the bacteriological report on the mechanical filtration 
plant, the balance sheet and statements concerning the physical 
operation of the plants. 
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PERSONAL MENTION. 
MR. ALFRED T. SCOREY has resigned as electrical superin- 
tendent of the Lowell (Mass.) Electric Light Corporation. 


MR. C. H. JOHNSON, vice-president of the Curtis Advertising 
Company, Detroit, Mich., was a visitor to Chicago last week. 


MR. L. P. SAWYER, manager of the Buckeye Electric Company, 
Cleveland, Ohio, was a Chicago visitor from Saturday, November 24, 
to Monday evening, November 26. 


MR. JOHN DALE, president of the Dale Company, a large fix- 
ture manufacturing house of New York, recently returned from 
a six-months’ trip around the world. 


MR. SYDNEY IRVING WAILES, manager of sales of the Na- 
tional Brake and Electric Company, Milwaukee, Wis., was married 
on Tuesday, November 27, to Miss Adelaide Harrington Brown, at 
St. John’s Church, Los Angeles, Cal. Congratulations and best 
wishes to Mr. and Mrs. Wailes. 


MR. JOHN H. MILLER, of San Francisco, Cal., and Timothy 
D. Merwin, heretofore a member of the firm of Boardman, Platt 
& Soley, of New York city, have formed a partnership under the 
firm name of Miller & Merwin for the practice of patent law, with 
offices at 35 Wall street, New York city, and 553 Van Ness avenue, 
San Francisco, Cal. 


MR. WILLIAM H. BROWNE has resigned as director, treasurer 
and general manager of the Stanley Instrument Company, Great 
Barrington, Mass. Mr. Browne has been connected with the Stanley 
company since January, 1902. For some time the business of the 
company has been shut down by injunction obtained in patent 
litigation by the Westinghouse Electric and Manufacturing Com- 
pany, and on June 1 its manufacturing plant and property were 
-sold to the General Electric Company. Mr. Browne continued his 
official relations with the company until last month, when he re- 
signed in order to be free to seek opportunity for the varied and 
extensive experience he has had since 1886 in the electric light, 
power, traction and manufacturing business. In 1886 Mr. Browne 
was interested in the organization and building of the electric rail- 
road and lighting plants at Richmond, Va., and was associated with 
these interests until 1889. From May, 1888, to July, 1894, he was 
general manager of the United Electric Light and Power Company, 
of New York city. From July, 1894, to January, 1895, he was 
receiver of the Flushing & College Point Railroad, Flushing, Long 
Island. From January, 1895, to January, 1902, he was general man- 
ager of the Royal Electric Company, Montreal, Canada. From Jan- 
uary, 1902, to November, 1906, he was with the Stanley Instrument 
Company. Mr. Browne has not made any definite arrangements at 
the present time, but expects to undertake the supervisory adminis- 
tration and management of several plants. His headquarters at 
present are at 34 Pine street, New York city. 


ELECTRICAL SECURITIES. 


The holiday was in some measure responsible for the small 
amount of trading done in the stock market last week. There has 
been no change in the public attitude either from a speculative 
or investment viewpoint, and while there has been a great apathy 
with regard to public buying, there has also been evident a similar 
condition of mind with regard to public selling. 
monetary tightening over the heavy December payments forced call 
rates up to 27 per cent. It is held in some quarters that con- 
ditions to-day are so similar to those of a year ago that a repeti- 
tion of last December’s increasing money tension will be witnessed. 
These same interests predict that the 125 per cent call money rate 
made previous to the beginning of last year may even be surpassed. 
The presidential message will be studied with keen interest in all 
sections of the country, as it is expected that it will be in line 
with congressional action during the year, and until the message 
has had careful scrutiny and the effect of its expressions has been 
discounted, very little advancement may be expected in stock- 
market conditions. | 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 1. 


New York: Closing. 
Allis-Chalmers common ...........2eeeeee0% = 17% 
Allis-Chalmers preferred .........cccceccece 46% 
Brooklyn Rapid Transit..............eeeee- 803% 
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Consolidated Gas ...........ccccccccccccces 


ELECTRICAL 


The expected. 
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General Electric ..........cccccccceccceces 177 
Interborough-Metropolitan common ......... 37 
Interborough-Metropolitan preferred ....... 7656 
Kings County Electric ..................00. 150 
Mackay Companies (Postal Telegraph and l , 

Cables) common ...........ccccceccces 73 
Mackay Companies (Postal Telegraph and 

Cables) preferred ............cccceeecs 69 
Manhattan Elevated ............... ccc ce eee 143% 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone.......... 126 
Western Union ........... ccc cece ccc eeees 8714 
Westinghouse Manufacturing Company..... 161 


Directors of the General Electric Company have decided to offer 
$10,861,200 new stock, equal to 20 per cent of present holdings, 
at par to stockholders of record December 8. The issue represents 
in part stock that has long been in the treasury and part of the 
recently authorized $20,000,000. 

J. & W. Seligman & Company and Redmond & Company, with 
associates, secured 38,000 shares of the total of 48,000 shares of the 
Manhattan Railway Company, sold at auction on November 28, pay- 
ing an average price of 141%. It is announced that a large amount 
of the stock purchased has already been placed. Through the sale 
at public auction of the 48,000 shares of the Manhattan Railway 
Company stock, the Interborough Rapid Transit Company will re- 
ceive a total of $6,776,643. The indebtedness of the Manhattan to the 
Interborough on September 30 last for direct advances amounted 
to $3,452,183. Consequently, this indebtedness will be wiped out 
and a balance of $3,324,460 left to the Interborough, which will be 
used for additional improvements and equipment in connection with 
the Manhattan system. The annual fixed charges of the Inter- 
borough will be increased $336,000 per annum as a result of the 
issue, as dividends of 7 per cent will have to be paid on the stock 
the same as on that already outstanding. The outstanding stock 
of the Manhattan now amounts to $60,000,000, which is the total 
amount authorized, and dividends of $4,200,000 must now be paid 
on this issue. | 

Stockholders of the Western Union Telegraph Company have 
been notified by circular of their privilege to subscribe between De- 
cember 6 and December 17, both dates inclusive, for the convertible 
4 per cent redeemable bonds, authorized recently, equal to 10 per 
cent of their respective holdings of the stock of the company of 
record December 5. The bonds will be convertible at the option of 
the holder into the stock of the company at par at any time after 
January 2, 1909, and before January 2, 1919. The bonds will be 
redeemable at the option of the company, at 5 per cent premium 


‘and accrued interest on May 1, 1912, or any interest day there- 


after, on notice of call. The price fixed by the board of directors 
for the bond is $875 for a bond of $1,000 face value. 


Boston: Closing. 
American Telephone and Telegraph......... 137 
Edison Electric Illuminating............... 225 
Massachusetts Electric .............. 0c ceee 70 
New England Telephone.................0.6- 129 
Western Telephone and Telegraph preferred. 79 
Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 69 
Electric Storage Battery preferred.......... 69 
Philadelphia Electric ................00000. 814 
Philadelphia Rapid Transit................. 21% 
United Gas Improvement................2.. 97 
Chicago: Closing 
Chicago Telephone ...........ccccneccccces 115 
Chicago Edison Light................ eee. 141 
Metropolitan Elevated preferred............ 70% 
National Carbon common.............ceee0. 851% 
National Carbon preferred............ccce0. 115 
Union Traction common................ s... — 
Union Traction preferred........ssssossseses — 


The Metropolitan Elevated November daily average was 152,471 
passengers, an increase of 24,195. 

The daily average of passengers carried by the South Side Ele- 
vated during November was 94,281, an increase of 2,125 over the 
figures for 1905. 
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ELECTRIC LIGHTING. 


ESSEX, IOWA—OỌOscar Nelson has been granted a franchise for 
a light and power system. 


NIAGARA FALLS, ONTARIO—The city has disposed of $20,785 
of light bonds to the firm of Wood, Gundy & Company, Toronto. 


CLINTON, MO.—Work on Clinton’s municipal electric light plant 
has been started. It is thought that the plant will be in operation 
by the middle of January. l 


BRONTE, TEX.—An electric lighting company has been or- 
ganized at Bronte, and it is expected to have the plant in operation 
by Christmas. Frank Hickman is president of the company and 
Robert Knierim general manager. 


DELHI, N. Y.—A new lighting company has been formed in 
Edmeston. The building and equipment of the old company has 
been bought and will be moved to a site near the Wharton creek. 
C. T. Coats, V. D. Robinson, R. C. Huestis and Bert Gilson compose 
the new company. 


LAPEER, MICH.—Outside parties have been induced to help 
finance the Schlegel electric power plant and Mr. Schlegel states 
that it will supply the city with power by January 1. Already the 
poles have been set within a half-mile of the city. The plant itself 
is two and one-half miles out. Machinery has been shipped for the 
completion of the plant. 


DENVER, COL.—Another $400,000 is about to be expended in 
Nevada electric power schemes by the Nevada Power, Mining and 
Milling Company, of which concern Lawrence C. Phipps and other 
Denver capitalists are directors. Preparations are being made to 
extend the power lines of the company to the Bullfrog mining dis- 
trict, a distance of ninety miles from the present lines. 


WELLAND, ONTARIO.—The Welland town council has given 
the contract for street lighting to the Stark Electric System, Lim- 
ited, of Toronto. The contract is for forty arc lights of 2,000 candle- 
power, each of the most improved style, and the price is to be $40 
per light per year, all public buildings belonging to the corporation 
to be lighted free. The rate for private lighting is to be eight cents 
per kilowatt-hour, with twenty-five per cent discount if paid by the 
fifteenth of the month. 


ELIZABETH, PA.—The Elizabeth Electric Light, Heat and 
Power Company has changed hands and will be under new manage- 
ment. The new owner is the West Penn Electric Company, which 
operates the trolley lines which cover the coke-region towns and 
also the electric light systems in all of these towns. To the list 
have recently been added all the towns in the Monongahela valley 
from Monongahela to Brownsville. The central power station of 
the company is located at New Haven, across the river from Con- 
nelisville. For the present the works at Elizabeth will be operated 
independently. 


BATAVIA, N. Y.—Franchises have been granted to the Niagara 
& Lockport Power Company and to the Genesee County Electric 
Light, Power and Gas Company by the town board and highway 
commissioners. There was a little discussion regarding the matter, 
as copies of the proposed grants had been carefully examined by 
the town officers in advance. The franchises give the companies 
the privilege of distributing electricity in Batavia and contain pro- 
visions calculated to protect the town’s interests. The town gets 
nothing for the franchises. For lamps twelve cents per kilowatt- 
hour, with a discount of two cents if the bill is paid in a specified 
time, will be charged, except that no bill shall be rendered for less 
than $1. 


MIDDLEVILLE, N. Y.—The Middleville Electric Light Company 
has been granted consent by the commission of gas and electricity 
to increase its capital stock from $4,000 to $12,000, the increase to 
be used for the purpose of the further development of the plant, 
installation of a new power-house and canal, etc. New generating 
equipment is to be installed and many improvements made. The 
capacity is now fifty horse-power and when the changes are made 
the capacity will be increased to 120 horse-power. The company 
furnishes light only at present, but will be able to supply power 
when the improvements are completed. The power comes from the 
West Canada creek. David E. Ford is the president and general 
manager of the company, Lewis H. Goodman the secretary and 
treasurer and A. M. Goodman the vice-president. 
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ELECTRIC RAILWAYS. 
- EASTLAND, TENN.—The Nashville, Chattanooga & St. Louis 
Railway Company will, it is stated, build a line from Eastland to 
Dunlap. 


SENECA FALLS, N. Y.—The scheme for connecting the village 
of Seneca Falls with the city of Ithaca by an electric railroad has 
been again revived. 


PITTSBURG, PA.—Charles Gibson, manager of the Pittsburg 
& Butler Railway Company, announces that the first cars will be 
operated between Butler and Pittsburg about December 28. 


DETROIT, MICH.—The Detroit Trust Company has taken charge 
of the Detroit, Saginaw & Flint Electric Company, which has bonds 
amounting to $410,000, interest on which was defaulted. The bonds 
are held principally in Detroit. Thirteen miles of the proposed 
line have been built and are in operation. The company will be 
reorganized. 


GETTYSBURG, PA.—The Pennsylvania Railroad and the Cum- 
berland Railroad, backing the Valley Traction Company, operating 
lines in Cumberland valley, have purchased forty miles of turnpike 
from Chambersburg to Littlestown via Gettysburg. The considera- 
tion was around the $50,000 mark. Work will begin at once to 
extend trolley lines over this road. 


DAVENPORT, IOWA—Announcement is made of the formation 
of the Tri-City Railway and Light Company to take over the light 
and traction interests of Davenport. At present these interests are 
held by eight companies, and it is planned to reduce these to three, 
these three in turn to be controlled by one corporation. The new 
company proposes to make certain reductions in traction fares. 


RIVERSIDE, CAL.—The franchise for an electric railroad which 
will connect Riverside with Colton has been awarded by the city 
trustees to A. C. Denman, Jr., president and general manager of the 
San Bernardino Valley Traction Company. This road will give 
Riverside direct trolley communication with San Bernardino and 
Redlands and will be an important link in the chain of southern ` 


- California interurban electric lines. 


PITTSBURG, PA.—Division Superintendent B. W. Duer, of the 
Baltimore & Ohio, has recommended to the higher officers of the 
road that the branch of the Buffalo, Bradford & Kane road, from 
Kane to Mt. Jewett, which the Baltimore & Ohio operates as part of 
its narrow-gauge branch from Foxburg to Mt. Jewett, be standard- 
ized and operated by electricity. This proposition may also eventu- 
ally be extended to the Foxburg-Kane narrow-gauge line. 


ALBANY, N. Y.—A certificate of merger of the Olean Street Rail- 
way Company and the Rock City Railroad Company, forming the 
Olean Street Railway Company, has been filed with the secretary 
of state. The capital stock is $1,400,000, and the directors are: 
James F. Johnson, M. L. Lee, Thomas Gilligan, I. W. Meller and 
W. P. Page, of Olean; W. B. Merserfen, of Portville; Clare Willard 
and Edward Torrey, of Allegany, and Julius C. Calisch, of Buffalo. 


SPRINGFIELD, OHIO—A corps of engineers is already at work 
surveying for the new interurban line which is to be built by the 
Springfield, Wilmington & Cincinnati Railway Company, incor- 
porated by George F. Parmalee and others. This is known as the 
Frey line, and will run from Springfield to Clifton, Cedarville, 
Jamestown, Wilmington and Cincinnati, with a branch to Xenia. 
It is considered the best traction proposition in this section, and 
is not touched by any other interurban or steam road. Bidenbel & 
Company, of New York, will construct the line. 


BALTIMORE, MD.—Nearly fifty per cent of the work on the 
Baltimore and Washington electric car line has been completed, 
and officials of the Baltimore, Washington & Annapolis Electric 
Railway Company say the cars will be in operation between the 
two cities next summer. The entire line to Washington will be 
only thirty-three miles long, or more than seven miles shorter than 
the routes followed by the steam roads. The line will pass through 
It will connect with the trolley road now 
in operation from Laurel to Washington, which it owns, but this 
will not form a part of its line, as might be supposed. The cars 
to be operated on the line will be capable of attaining a speed of 
forty-five miles an hour, and, while no announcement has yet been 
made, will probably be run on a fifteen-minute schedule. There 
will be express and local trains, and freight as well as passenger 
service will be provided. 
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TELEPHONE AND TELEGRAPH. 


“WHEELING, W. VA.—John A. Howard has secured entire con- 
trol of the National Telephone Company, paying about $100,000 for 
the allied Schmulbach interests. 


PROVIDENCE, R. I.—The state capitol has been equipped with 
a complete telephone system. The new board has 100 pairs of 
wires, although only sixty will be in service at the start. 


MILWAUKEE, WIS.—The Milwaukee city council has passed 
by a vote of forty-five to one a franchise allowing the Wisconsin 
Independent Telephone Company to do business in the Wisconsin 
commercial centre. 


GLENWOOD, MINN.—The Glenwood Telephone Company has 
sold its exchange, consisting of 225 local and thirty rural sub- 
scribers, to the Minnesota Central Telephone Company, which 
will rebuild the same. 


MARLBOROUGH, CT.—The Southern New England Telephone 
Company will extend its line from Marlborough Centre to Marl- 
borough Mills, and discontinue the old line running from the mills 
to the East Hampton line. 


STEUBENVILLE, W. VA.—The National Telephone Company 
will establish a branch exchange in Steubenville, at an approxi- 
mate cost of $80,000. The company expects, within the next year, 
to have 2,000 subscribers in the city. 


WATERBURY, CT.—Manager J. D. Veitch, of the Waterbury 
division of the Southern New England Telephone Company, an- 
nounces that there has been an increase of about 500 telephones in 
his division since the first of this year. 


APPLETON, MINN.—The Minnesota Central Telephone Com- 
pany has recently reconstructed its exchange at Appleton, replac- 
ing overhead wires with cable distribution. One hundred new rural 
subscribers in adjoining townships are being connected. 


WOODBURY, CT.—The Waterbury Automatic Telephone Com- 
pany will place all the telephone wires running north in a cable. 
New poles will be set to carry the cable. The capital stock of 
the company has been increased from $15,000 to $22,500. 


CUMBERLAND, MD.—The Burlington Telephone Company, of 
West Virginia, has purchased the Chesapeake & Potomac Telephone 
Company, operating in the vicinity of Cumberland, Md. The 
former company now. controls the territory east and south of 
Keyser, W. Va., and will build to Norfolk and Richmond, Va. 


CHARLOTTE, N. C.—The corporation commission of North Caro- 
lina has sent out notices. to all the telephone companies in the 
state to the effect that it has under consideration the question of 
fixing rates for charges for messenger service and rental of tele- 
phones by the various telephone companies in the state, and direct- 
ing the various companies to forward, for file in the office of the 
commission and for their consideration, the schedule of rates now 
charged. 


CHICAGO, ILL.—It is stated that access to Chicago will be given 
the Tri-State Telephone and Telegraph Company, of Minneapolis, 
by the Automatic Company, of that city. Some time ago E. H. 
Moulton, president of the Twin City and toll independent line, 
announced that he might build to Chicago. He now states that 


his company will enter Chicago over the Automatic Company’s - 


wires. The Automatic people will build lines to distances ranging 
from thirty to sixty miles out of the city to meet the independent 
leads. 


NEW MANUFACTURING COMPANIES. 


COLUMBUS, OHIO—The Engler Electrical Manufacturing Com- 
pany has been incorporated with a capital of $5,000 by John J. 
Angel, H. P. Engel, E. H. Blum, George Scott and H. D. Champlin. 


ALBANY, N. Y.—The Bayley-Lee Electric Company, of Brooklyn, 
has been incorporated to manufacture and sell light, heat and 
power-generating machinery. The capital stock is $15,000, and the 
directors are George W. Bayley, George H. Bayley and William H. 
Heim, of Brooklyn. 
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INDUSTRIAL ITEMS. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is distributing circular No. 1139, de- 
scribing and illustrating starting and field rheostats. 


THE FRENCH BATTERY COMPANY, Madison, Wis., has ready 
for distribution a new catalogue descriptive of its “Fleur de Lis” 
dry batteries and electric novelties. This catalogue will be sent 
to any one interested upon request. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is about 
to issue a new bulletin descriptive of its direct-current, engine-type 
generators designed for general lighting and power work in con- 
nection with steam, gas or oil engines. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has published bulletin No. 4465, devoted to trolley frogs, their 
proper selection and location for different services; and bulletin 
No. 4467, devoted to the emergency straight air-brake system. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
in bulletin No. 26 describes and illustrates its electric interlocking 
system. In bulletin No. 28 the Westinghouse automatic electro- 
pneumatic block signals on the electrified division of the West Jersey 
& Seashore Railroad are described. 


THE INDUSTRIAL MOTOR COMPANY, 1310 G street, N. W., 
Washington, D. C., has published a catalogue illustrating and de- 
scribing its telpher system adapted to overland transportation of 
mail, express, freight and passenger service, and loading and un- 
loading vessels at sea away from wharf facilities. 


THE BRILLIANT ELECTRIC COMPANY, Cleveland, Ohio, it is 
understood, is contemplating enlarging its plant. Notwithstanding 
the fact that this company has one of the best-equipped lamp 
factories in the country, so great has been the demand for Brilliant 
incandescents that the company, so rumor has it, is looking up a 
new site for the erection of a larger plant, equipped with every 
modern facility. . 


THE LOMBARD-REPLOGLE ENGINEERING COMPANY, Ak- 
ron, Ohio, is calling attention to a letter received from the 
Montreal Cotton Company, Valleyfield, province of Quebec, testify- 
ing to the efficiency of a type L.R.-18 governor controlling two 
sixty-inch Smith-McCormick turbines operating under twelve-fvot 
head and driving a three-phase alternating-current generator. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill, has published a handsome catalogue descriptive of 
wireless clusters and lighting specialties. In addition to the de- 
scriptive matter and price list there are scores of engravings show- 
ing various forms of clusters and other illuminating standards. 
This catalogue is very interesting and forms a worthy addition to 
the trade literature of this character. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
has published an attractive booklet entitled ‘‘Air-Compressor Lubri- 
cation.” This calls attention to a number of statements which have 
appeared in several technical journals concerning the lubrication 
of air-compressor cylinders. The utility of graphite for this pur- 
pose is pointed out, and some interesting conclusions drawn with 
regard to the use of graphite for lubrication in general. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing two attractive folders entitled, respectively, “The Question 
of Operators” and “Now On To Chicago.” The first deals with the 
utility of the Automatic telephone because of its freedom from 
operator’s troubles. The second contains a reproduction of several 
newspaper clippings concerning the reorganization of the South 
Bend (Ind.) Home Telephone Company. This company is to be 
equipped with Automatic telephones, and efforts will be made to 
have direct toll service with Chicago, Indianapolis, Grand Rapids 
and several Ohio cities. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, announces that the Boston (Mass.) branch will 
move early in December to a new building at Nos. 55-59 High street, 
Boston. The entire building, which comprises seven floors, will be 
occupied by the offices, sales and shipping rooms of the company. 
Every facility will be provided for doing business comfortably, con- 
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veniently and promptly. The increased space will enable the com- 
pany to carry a much larger stock on hand than ever before. 


THE NATIONAL BRAKE AND ELECTRIC COMPANY, Milwau- 
kee, Wis., reports among recent orders for generators the following: 
Simmons Manufacturing Company, Kenosha, Wis., one 1,000-kilowatt 
engine-type alternator; Union Electric Light and Power Company, 
St. Louis, Mo., two 500-kilowatt three-unitesynchronous motor-gen- 
erator sets, and one 200-kilowatt induction motor-generator set; 
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Proctor & Gamble (for Staten Island plant), one 400-kilowatt en- 
gine-type alternator, and one 125-kilowatt engine-type alternator; 
Hicks Locomotive and Car Works, Chicago, Ill, one 500-kilowatt 
belted alternator; Clymer Power Company, Riegelsville, Pa., one 
250-kilowatt water-wheel type alternator; United States Light and 
Traction Company, Hobart, Okla., one 250-kilowatt engine-type alter- 
nator, and one 250-kilowatt engine-type alternator for the company’s 
Sheridan (Wyo.) plant. 


Directory of Electrical and Allied Engineering 
and Scientific Societies. 


(Published in the Second Issue of Each Month.) 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Cosmos Club, Washing- 
ton, D. C. 


AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, 
Dr. C. E. Skinner, New Haven, Ct. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, S. S. 
Sadtler, 59 South Tenth street, Philadelphia. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 95 Liberty street, New York. Meetings, 
fourth Friday of each month. 


AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West 116th street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN RAY SOCIETY. Secretary, Dr. G. C. 
Johnston, 514 Bijou Building, Pittsburg, Pa. 


AMBRICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Professor Edgar Marburg, University of Pennsylvania, Phila- 
delphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary, Calvin W. Rice, 12 West Thirty-first street, New York. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, G. W. Tillson, Municipal Building, Brooklyn, N. Y. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, 60 Wall street, New York. 


AMERICAN STREET AND INTERURBAN RAILWAY ENGINEER. 
ING ASSOCIATION. Secretary, S. W. Mower, London, Canada. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, Ernest H. Davis, Williamsport, Pa. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Milwaukee, Wis. Annual meet- 
ing, Atlantic City, N. J., June 19, 1907. 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, Welles E. Holmes, 308 Washington 
street, Newton, Mass. Annual meetings held in Boston on third 
Wednesday in March. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, P. T. Whittier, Spencer, Cal. 


CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Toronto, Ontario. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO 
CIATION. Secretary, J. F. Dostal, Denver, Col. 


CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, E. W. Poole, Bridgeport, Ct. 


ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt street, New York. 


ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, Jobn P. Faure, 77 Water street, Ossining, 
N. Y. 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF MIS- 
SOURI. Secretary, Charles J. Sutter, 1220 Pine street, St. 
Louis, Mo. 


ELECTRICAL SALESMEN'’S ASSOCIATION. Secretary-Treasurer. 
George H. Erich, 401 Monadnock Block, Chicago. Next annual 
meeting, Chicago, January, 1907. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, Marquette Building, Chicago. 


ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 


Secretary, E. A. Symmes, 810 Drexel Building, Philadelphia, Pa. 


Meetings, second and fourth Thursdays each month. 


ELECTRICAL TRADES ASSOCIATION OF CANADA. Secretary, 


Wiliam R. Stavely, Royal Insurance Building, Montreal, Can- 
ada. Next annual meeting, January 14, 1907. 


ELECTRICAL TRADES ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Claus Spreckles Building. San Fran- 
cisco, Cal. Monthly meetings, San Francisco, first Thursday of 
each month. 


ELECTRICAL TRADES SOCIETY OF NEW YORK (Member 
National Electrical Trades Association). Secretary, Franz 
Neilson, 80 Wall street, New York. Board of Directors meets 

- second Friday of each month. 


EMPIRE STATE GAS AND ELECTRICAL ASSOCIATION. Secre- 
tary, Rolland A. Davidson, 58 William street, New York city, 
N. Y 


ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 


ILLUMINATING ENGINEERING SOCIETY. Secretary, Dr. Arthur 
H. Elliot, 4 Irving place, New York. Meetings in New York, 
second Friday of each month. 


INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN 
INDIANA. Secretary, E. W. Landgrebe, Huntingburg, Ind. 


INDIANA ELECTRIC RAILWAY ASSOCIATION. Secretary, P. H. 
White, Indianapolis, Ind. Monthly meetings, second aan 
of each month. 


{INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. Next 
meeting, Norfolk, Va. 


INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, A. L. Tetu, Nashville, Tenn.; assistant secretary. 
J. A. Harney, Electric Building, Cleveland, Ohio. 


IOWA ELECTRICAL ASSOCIATION. Secretary, L. B. Spinney, 
Iowa State College, Ames, Iowa. 


IOWA STREET AND INTERURBAN ASSOCIATION. Secretary, 
L. D. Mathes, Dubuque, Iowa. 


IOWA TELEPHONE ASSOCIATION. Secretary, C. C. Deering, 
Boone, Iowa. 


KANSAS GAS, WATER AND ELECTRIC LIGHT ASSOCIATION. 
Secretary, James D. Nicholson, Newton, Kan. Next meeting, 
Topeka, Kan., October 16, 1907. 


KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. W. Chambers, Winchester, Ky. 


MAINE STREET RAILWAY ASSOCIATION. Secretary, E. A. New- 
man, 471 Congress street, Portland, Me. 


MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby street, Boston, Mass. Meets 
second Wednesday of each month, except July and August. 


MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 


MICHIGAN ELECTRIC ASSOCIATION. Secretary, A. C. Marshall, 
Port Huron, Mich. 


MISSOURI INDEPENDENT TELEPHONE ARS OCIATION, Secre- 
tary, James F. Barnett. 


NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers. Madison, Ind. 


NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Fred P. Vose, 1343 Marquette Building, Chicago. 


NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary. W. H. Morton, 94 Genesee 
street, Utica, N. Y. Next meéting, New York city, 1907. 


NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, W. C. 
L. Eglin, 136 Liberty street, New York city. 
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NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State street, Boston, Mass. 


NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 114 
Liberty street, New York. 


NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 


NORTHWESTERN ELECTRICAL ASSOCIATION. Secretary, B. C. 
Adams, Madison, Wis. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, Ohio. . 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Portsmouth, Ohio. 


OHIO SOCIETY OF MECHANICAL ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. W. Bullard, Cleveland, Ohio. 


OHIO STREET RAILWAY ASSOCIATION. Charles 
Currie, Akron, Ohio. 


OLD TIME TELEGRAPHERS AND HISTORICAL ASSOCIATION. 
Secretary, John Brant, 195 Broadway, New York city. 


ORDER OF THE REJUVENATED SONS OF JOVE. C. B. Roulet, 
Mercury, Dallas, Tex. 


PACIFIC COAST ELECTRICAL TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 


PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second street, 
Philadelphia, Pa. 


PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 


Secretary, 


Secretary, 
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PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Col. Meetings, second Saturday of each month. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. Annual meeting, Milwaukee, Wis., October 14, 
1907. 


SOUTHWESTERN GAS, ELECTRIC AND STREET RAILWAY 
ASSOCIATION. Secretary, T. H. Stuart, Waco, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 55 Kilby street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary, G. W. Buzzell, St. Johns- 
bury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, C. C. Wells, 
Middlebury Electrical Light Company, Middlebury, Vt. 


VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, B. L. Fisher, Rocky Mount, Va. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- . 
retary, W. S. Boyd, Chicago. 


WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
retary, J. H. Warder, 1737 Monadnock Block, Chicago, Ill. 


Sec- 


DATES AHEAD. 


Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 


Northwestern Electrical Association. 
18, 1907. 


Jamestown Ter-Centennial Exposition. 
to November 30, 1907. 


Chicago, Ill, January 16- 


Norfolk, Va., April 26 


Reeord of Electrical Patents. 


Week of November 27. 


836,666. ELECTRIC CONTROLLER. Roy W. Brown, Amsterdam, 
N. Y. Filed January 23, 1906. A number of switches are closed 
successively by a single mechanism. 


836,691. STOP DEVICE FOR CIRCULAR KNITTING MACHINES. 
Ernest H. Ludwig, Manitowoc, Wis. Filed January 29, 1906. 
An electrically controlled stop device. 


836,754. PROCESS OF IMPROVING THE MAGNETIC QUALITIES 
OF IRON-SILICON ALLOYS. Robert A. Hadfield, Sheffield, 
England. Filed February 27, 1906. The alloy is heated above 
its critical point and then cooled. 


836,755. PROCESS OF IMPROVING CERTAIN MAGNETIC 
QUALITIES OF A MAGNETIC BODY. Robert A. Hadfield, Shef- 
field, England. Filed July 5, 1906. The alloy is maintained at 
a temperature between 700 and 800 degrees centigrade and then 
slowly cooled. 


836,756. MAGNETIC ALLOY. Robert A. Hadfield, Sheffield, Eng- 
land. Filed July 5, 1906. An alloy of iron, silicon and man- 
ganese. | 


836.757. PROCESS OF IMPROVING THE MAGNETIC QUAL- 
ITIES OF IRON-SILICON-MANGANESE ALLOYS. Robert A. 
Hadfield, Sheffield, England. Filed July 5, 1906. Manganese 
is added to an alloy of iron and silicon. 


836,758. MAGNETIC ALLOY. Robert A. Hadfield, Sheffield, Eng- 
land. Filed July 5, 1906. An alloy of iron, silicon and alu- 
minum. 

836,759. METHOD OF MAKING MAGNETIC MATERIALS. Robert 


A. Hadfield, Sheffield, England. Filed July 5, 1906. An alloy 
containing silicon ig reduced to sheet form and then successively 
heated and cooled. 


836,760. METHOD OF MAKING MAGNETIC MATERIALS. Robert 
A. Hadfield, Sheffield, England. Filed July 5, 1906. An alloy 
containing silicon in the form of sheets is successively heated 
and cooled. 


836,761. METHOD OF MAKING MAGNETIC MATERIALS. Robert 
A. Hadfield, Sheffield, England. Filed July 5, 1906. The alloy 
is heated to a temperature below its melting point and then 
rolled into sheets and again heated to a lower point. 


836,762. PROCESS OF IMPROVING THE MAGNETIC QUALITIES 
OF IRON-SILICON-ALUMINUM ALLOYS. Robert A. Hadfield, 
Sheffield. England. Filed August 21, 1906. A magnetic alloy 
containing silicon and aluminum is successively heated and 
cooled. 


836,774. ARC LAMP. Frederick S. Murray, New York, N. Y., 
assignor to the New York Calcium Light Company, New York, 
N. Y. Filed April 13, 1904. An are lamp with a frustrum- 
shaped reflector. 


836,789. PORTABLE ELECTRIC HOIST. Walter N. Vance, Chi- 
cago, Ill., assignor to the Yale & Towne Manufacturing Com- 
pany, Stamford, Ct. Filed July 9, 1906. The motor and its 
controller are mounted on a hoisting sheath. 


836,794. AUTOMATIC DEVICE FOR OPERATING VALVES AND 
OTHER MECHANISMS. Oscar Winter and Fred W. Water- 
man, Elyria, Ohio. Filed February 17, 1906. A gravity actu- 
ated, electrically released valve. 


836,805. TELEPHONE OR SWITCHBOARD PLUG. Alva B. Dozier, 
Taylor, Tex. Filed May 10, 1904. A method of construction. 


836,808. ELECTRIC TIME SWITCH. John Gunning, Bourne- 
mouth, England. Filed December 16, 1905. A spring-actuated 
time-switch. 


836,836. TRANSMISSION TOWER. Daniel R. Scholes, Chicago, 
Ill., assignor to Aermotor Company, Chicago, Ill. Filed Feb- 
ruary 21, 1906. A tower of structural iron with a truss-formed 
cross-arm. 


836,848. TELEPHONE APPARATUS. David H. Wilson, Chicago, 
Ill., assignor to George W. Kretzinger, Chicago, Ill. Filed De- 
cember 8, 1902. The telephone receiver is mounted opposite the 
pole pieces of an induction coil. 


836,863. PROCESS OF MAKING ELECTRIC CONDENSERS. 
Henry P. Clausen, Chicago. Ill., assignor to American Electric 
Telephone Company, Chicago, Il. Filed February 2, 1903. A 
metal sheet is laid between paper dipped in paraffin and two 
such elements folded into a convenient form. 


836,895. ELECTRIC BLOCK SIGNAL. Walter E. Sands, Brooklyn, 
N. Y., assignor to the L. A. Thompson Scenic Railway Company, 
New York, N. Y. Filed December 29, 1905. The signals are actu- 
ated by the cars. 


836,904. AUTOMATIC SYSTEM OF INTERCOMMUNICATION. 
Anthony Van Wagenen, Sioux City, Iowa. Filed July 31, 1902. 
Renewed March 3, 1906. The switches at the exchange are 
operated by magnets branched across the subscriber’s lines. 


836,915. ILLUMINATED SIGN. William T. Bradshaw, Oakland, 
and Charles H. Townsend and Oscar F. Erickson, Berkeley, Cal. 
Filed August 7, 1906. Curved reflectors are provided to throw 
the light from a few lamps through a number of openings. 
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836,936. TEMPORARY TELEGRAPH STATION. Chas. S. May- 
nard, Chardon, Ohio, assignor of one-fourth to John Maynard 
and one-fourth to W. B. Treat, Cleveland, Ohio. Filed Septem- 
ber 24, 1906. A clip for cutting in on a telegraph line. 


836,965. ELECTRIC DOOR-OPENER. Edwin W. Fyler, Hyde Park, 
Mass., assignor of one-half to Warren E. Fyler, Hyde Park, 
Mass. Filed April 9, 1906. An electromagnetic door-striker. 


836,973. SYSTEM OF MOTOR CONTROL. George H. Hill, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
May 20, 1905. A controller system of the unit-switch type, 
actuated pneumatically, controlled electrically. 


836,974. METER. Frank Holden, Rugby, England, assignor to Gen- 
eral Electric Company. Filed April 24, 1905. The rotating 
member is immersed in a conducting bath placed in a magnetic 
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835,978.—ALTERNATING CURRENT MOTOR. 
836,978. ALTERNATING-CURRENT MOTOR. Marius C. A. 


Latour, Paris, France, assignor to General Electric Company. 
Filed May 16, 1905. The armature has a plurality of separate 
windings connected to successive commutator segments, and 
connections are made between a plurality of equipotential points. 


836,981. TRAIN-CONTROL SYSTEM. Charles E. Lord, Cincin- 
nati, Ohio, assignor to General Electric Company. Filed October 
1, 1904. A pneumatically operated motor-controlled system. 


836,982. EMERGENCY BRAKE. George Macloskie, Schenectady, 
N. Y., assignor to General Electric Company. Filed March 21, 
1903. Renewed March 7, 1906. An attachment on the controller 
applies the brake if the controller handle be released. 


836,998. ALTERNATING-CURRENT MOTOR. Ernest Schweiger, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
. May 2, 1904. The motor is provided with a secondary winding 
connected to a commutator with short-circuiting brushes. 


837,022. SAFETY APPARATUS FOR RAILWAYS. Granville T. 
Woods and Lyates Woods, New York, N. Y., assignors to General 
Electric Company, Schenectady, N. Y. Filed October 5, 1904. 
The brake apparatus may be brought into action by a move- 
ment of the motor controller. 


837,023. CIRCUIT-BREAKER. Gilbert Wright, Pittsfield, Mass., 
assignor to Stanley Electric Manufacturing Company, Pitts- 
field, Mass. Filed January 11, 1904. The circuit-breaker is 
opened by a series coil and held open by a shunt coil. 


837,033. COOLING DYNAMO-ELECTRIC MACHINES. Paul Bunet, 
Paris, France, assignor to General Electric Company. Filed 
March 23, 1905. The commutator bars are provided with heat- 
radiating wings. 


837,037. MOTOR-CONTROL APPARATUS. Frank E. Case, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed April 
17, 1905. A unit switch-control system, certain of the units being 
controlled automatically. 


837 ,174.—LiIFTING MAGNET. 


837,044. TESTING DEVICE. Alvarado L. R. Ellis, Lynn, Mass., 
assignor to General Electric Company. Filed October 23, 1905. 
The effective strength of a magnet is tested by comparison with 
a standard. 

837,054. CONSTRUCTION OF INCANDESCENT-ELECTRIC-LAMP 
SOCKETS. Gilbert W. Goodridge, Bridgeport, Ct., assignor to 
the Bryant Electric Company, Bridgeport, Ct. Filed April 9, 


1906. The cap is provided with spring clips for holding to the 
case, 
837,055. CONSTRUCTION OF INCANDESCENT-ELECTRIC-LAMP 


SOCKETS. Gilbert W. Goodridge, Bridgeport, Ct., assignor to 
the Bryant Electric Company, Bridgeport, Ct. Filed April 9. 
1906. The cap is held to the case by clips and is notched to 
prevent rotation. 
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837,066. METER. Frank Holden, Rugby, England, assignor to 
General Electric Company. Filed November 17, 1905. The 
rotating member consists of a plurality of conductors sub- 
merged in a conducting liquid which connects them in series. 


837,073. INCANDESCENT-LAMP SOCKET. William W. Jones, 
Bridgeport, Ct., assignor to the Bryant Electric Company, 
Bridgeport, Ct. Filed May 12, 1906. A two-member lamp socket, 
the parts of which are held together by spring catches. 


837,084. APPARATUS FOR ILLUMINATING PHOTOGRAPHIC 
STUDIOS WITH ELECTRIC INCANDESCENT LAMPS. Phil- 
ipp G. von der Lippe, Vienna, Austria-Hungary. Filed January 
9, 1906. A device providing movable lamp sockets. 


837,092. CIRCUIT-BREAKER. William Merrill, Wilmington, Del. 
Filed October 19, 1905. The switch is held open or closed by a 
tube containing liquid. 


837,184.—ATTACHMENT PLUG. 


837,097. ELECTRIC ALARM. Ernest S. Moorer, Anderson, S. C. 
Filed September i6, 1905. A thermal alarm for attaching to 
telephone or other circuits. 


837,154. RAILWAY SIGNALING SYSTEM. Louis H. Thullen, 
Edgewood Park, Pa. Filed May 22, 1905. The signals are con- 
trolled by pulsating currents sent out over the motor circuit. 


837,174. LIFTING MAGNET. Charles E. F. Ahlm, Cleveland, Ohio, 
assignor to Cleveland Armature Works, Cleveland, Ohio. Filed 
May 22, 1906. Two or more concentric pole-pieces are provided. 


837,178. AUTOMATIC CIRCUIT-CLOSER. Tully W. Benson, We- 
woka, Ind. Terr. Filed January 4, 1906. An automatic tele- 
graph circuit-closer. 


837,182. ATTACHMENT PLUG FOR ELECTRIC LIGHTING. 
David E. Bown, Pittsburg, Pa. Filed August 14, 1905. A 
method of construction. 


837,183. FUSE PLUG FOR ELECTRIC LIGHTING. David E. 
Bown, Pittsburg, Pa. Filed August 14, 1905. The fuse is con- 
tained within a chamber of the plug. 


837,184. ATTACHMENT PLUG. David E. Bown, Pittsburg, Pa. 
Filed November 6, 1905. A swivelling plug. 


837,185. AERIAL-CABLE SUPPORT. Charles L. Brown, Philadel- 
phia, Pa. Filed July 21, 1905. A wire-loop support. 


837,201. AUTOMATIC CIRCUIT-BREAKER. Albert E. Doman, El- 
bridge, N. Y., assignor to the Elbridge Electrical Manufacturing 
Company, Elbridge, N. Y. Filed May 21, 1902. The brake is 
opened by an intermittently acting make-and-break device. 


837,213. ELECTRIC MOTOR. Manes E. Fuld, Baltimore, Md. Filed 
February 6, 1906. A toy motor. 


837,227. RAILWAY-SIGNALING SYSTEM. Joseph G. Horazdov- 
sky, Cleveland, Ohio, assignor of one-sixth to John J. Koller, 
one-sixth to Ladimir Herold, and one-third to Victor Nusbaum, 
Cleveland, Ohio. Filed May 21, 1906. A train-operated system. 
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837 ,231.—SyYstTEM OF ELECTRIC REGULATION. 


837,231. SYSTEM OF ELECTRIC REGULATION. Joseph Bijur, 
New York, N. Y., assignor to the General Storage Battery Com- 
pany, New York, N. Y. Original applications filed September 24, 
1904. Divided and this application filed February 17, 1905. <A 
method of controlling a battery-charging booster. 


837,241. ELECTRIC SWITCH. William J. Murray, Leavenworth, 
Kans., assignor of one-half to Herbert W. Wolcott, Leaven- 
worth, Kans. Filed May 2, 1905. A rotating snap-switch. 


837.256. TELEPHONE TOLL APPARATUS. Edward P. Baird. 
Evanston, Ill., assignor to Baird Manufacturing Company, Chi- 
cago, Ill. Filed May 11. 1903. A plurality of coin-shifters is - 
provided and means for closing the coin slots. 
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ISSUED WEEKLY 


ELECTRICITY THE SAFEST OF ALL POWERS. 

An able analysis of industrial accidents by Dr. Josiah 
Strong under the caption “Our Industrial Juggernaut” appeared 
No 
one can read this article thoughtfully without being impressed 


in the mid-November issue of the North American Review. 


with the need of an awakening of American industries on the 
subject of accident prevention, and we earnestly hope that 
active measures will be taken to reduce the serious economic 
waste and suffering which careless methods of production invite. 
At the same time we can not help pointing out that Dr. Strong 
is greatly mistaken when he includes the increasing use of elec- 
tricity in machine driving as a contributory cause of more and 
more industrial accidents. 

The electric motor in itself is one of the safest pieces of 
machinery in the world. It is compact, can be placed in the 
most inconspicuous and convenient locations, may be made 
both moisture and fool-proof, will stand tremendous overloads 
without breaking down, can not explode and in certain types 
will run in water, dust, mud, chemical fumes and extreme heat 
or cold. If anything like decent engineering is used in adapt- 
ing it to the work in hand it will operate for long periods with 
little or no attention, and without overhcating. 

The electrically driven machine is the safest of all, provided 
the machine is individually operated, and even if it be belt. 
driven the hazard is no greater than with any other method. 
In fact it is lcss, for even with group driving, machines can be 
shut down when not in service, and there is less obstruction to 
light and air than with belts and shafting entire. And finally, 
the electric wire is safer than the steam pipe with its explosive 
powers, the gas pipe with its inflammable contents, or the com- 
pressed-air main with its heavy pressures and possibilities of 
rupture. Of course, high-potential circuits are dangerous if 
not properly installed and maintained, but the point is that 
there is an intrinsic accident hazard about other means of power 
In the largest field 
of electric motive-power application—the electrified steam rail- 
road—we believe operating experience will prove that the electric 


supply that is quite foreign to electricity. 


locomotive is far and beyond safer than the smoke-emitting steam 
locomotive of the present; and in the smallest field of electric 
power—the operation of toy motors for children’s play—there 
is no question about the greater safety of the electric machine 


in comparison with gas or alcohol toy engines. We believe that 


it can be demonstrated in every case that the use of electricity 


increases the operating safety of the industry which adopts it, 
and that any industry employing electric power in contradis- 
tinction to older methods will have fewer accidents as a result. 
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A PROPOSED METHOD OF WIRELESS TELEPHONY. 

The success attained in transmitting telegraphic signals 
without employing connecting wires naturally led a number of 
inventors to seek for a similar means of transmitting spoken 
words. Various attempts have been made to do this, the most 
noteworthy being that of E. Ruhmer, whose system of optical 
telephony is well known and has been widely exhibited. This 
system consists simply in imposing upon the current of an elec- 
tric are variations produced by the voice in a telephone trans- 
mitter. These variations in the current of the arc produce 


corresponding variations in its luminous intensity, and a beam 


of light reflected from the are is caught by another reflector 
and thence thrown upon a receiving device sensitive to light. 
This device is a selenium cell whose resistance is varied by the 
variations in the light falling upon it, and these resistance 
variations are utilized to reproduce in a telephone receiver the 
words spoken at the other end of the beam of light. Naturally, 
such a system of transmitting speech can not have a great range. 
The two points in communication must be in view of cach 
other, but the system has been employed, with more or less 
success, for carrying on conversations over some miles. 

To increase the distance of transmission requires the em- 
ployment of some other means of conveying the variations 
caused by the voice. One naturally would endeavor to apply 
to this purpose some of the methods devised and found successful 
for radiotelegraphy, but there is this fundamental difference be- 
tween transmitting simple signals and transmitting speech: in 
the former case it is only necessary to know whether the signal 
is made or not, while in the second case not only must the 
signal be caught, but its value must also be determined. In 
transmitting speech we must not only vary the intensity of the 
vibrations, but we must vary their frequency. In other words, 
as the chemist would say, we must find a quantitative as well as 
a qualitative method; while radiotelegraphy is simply qualita- 
tive. 

For such a purpose any of the ordinary means of setting up 
electric waves are inapplicable because they are not of a constant 
and predetermined pitch and there is no means of imposing upon 
them variations produced by the voice, which may at the receiv- 
ing station be sorted out from the more or less irregular carry- 
ing waves. If, however, arguing from Ruhmer’s success with a 
beam of light, one can produce electric waves of constant pitch 
and intensity, it might be found possible to impose upon these 
waves variations representing speech. But to do this success- 
fully the frequency of the waves should be high, so high in fact 
that one complete period of the highest note of the voice corre- 
sponds to a comparatively long train of waves. If this be not 
the case there is then little hope of being able to sort out the 
variations at the receiving station, and thus reproduce the orig- 
inal message. 

A method offering some possibilities of accomplishing the 
same result is that devised by Valdemar Poulsen for use in 
radiotelegraphy, which was described in the issue of the Exrc- 
TRICAL Revirw for December 8. Ruhmer, it seems, was quick 
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to soe the possibilities of Poulsen’s device, and has already made 
some preliminary experiments by means of this high-frequency 
oscillating arc to determine its suitability for transmitting 
speech. An investigation with a cathode tube oscillograph 
showed that variations could be imposed upon the waves by 
means of a telephone circuit interlinked with the are circuit; 
but the frequency of the waves was so high that it was impossible 
to determine whether the variation produced was simply one 
of intensity or also one of frequency. A few experiments made 
to transmit speech in this way seem to have been somewhat suc- 
cessful, although, of course, with laboratory apparatus the dis- 
tances were short. One hundred feet was the longest reported. 
However, Ruhmer is confident that he already has apparatus 
which will enable him to cover several miles. 

A system of wireless telephony would doubtless find some 
important applications. It would be particularly useful on ships 
for communicating with a near-by shore, as well as to establish 
communication with other points not easily reached by means 
of a cable. But a general use of any such system seems at 
present utterly impracticable. Nor can one expect to com- 
municate over distances at all comparable with those covered 
by radiotelegraphy, for, in the first place, the message trans- 
mitted is represented not by the energy of the waves, but by 
their variations; and, in the second place, these variations can 
not themselves represent a great variation of energy because 
of the method by which they are produced. Nevertheless, the 
system would probably prove to be invaluable for some locations. 

A NOTEWORTHY PAPER. 

At the recent meeting of the American Socicty of Mechanical 
Engineers, held in New York city, December 4 to 7, a number 
of valuable papers were presented, though none of them ap- 
peals particularly to electrical engineers. Two papers dealing 
with gas-engine practice have some interest, and abstracts of 
these will be given in the ELEcTRICAL REVIEW. 

There was, however, a notable contribution to engineering 
knowledge made at this meeting. President Fred W. Taylor 
presented, in lieu of a presidential address of general nature, 
a study entitled “The Art of Cutting Metals.” This paper has 
250 pages of text and twenty-four large folding shects of 
diagrams and tables: It represents the results of an investiga- 
tion started by Mr. Taylor and his associates twenty-six years 
ago, and is probably the most important contribution to the art 
that has been made for many years. But this paper represents 
more than a mere contribution to the knowledge of cutting 
metals, for it is in effect a giving to the public of a great mass 
of invaluable information obtained after years of patient study 
and by the expenditure of nearly a quarter of a million of 
dollars, information which up to the present time has been 
rightly considered the property of those acquiring it. Such 4 
contribution will help mightily in advancing the art with which 
it deals. Would that others who have such knowledge dealing 


with their own particular work could sce their way to such 4 
noble and inspiring use of it. 
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ELECTROLYTIC RESISTANCES. 

In the issue of the ELECTRICAL REvIEW for October 13, in 
calling attention to certain phases of the use of liquid resistance 
in alternating-current circuits, it was pointed out that the 
. electrolytic reaction, with an apparent capacity effect, introduces 
a phase displacement between current and electromotive force 
The well-known 
Kohlrausch method of measuring electrolyte resistance makes 


which in some cases might be detrimental. 


use of alternating currents in order to avoid errors which would 
be introduced by polarization, but it takes no account of this 
capacity effect. It was suggested that while it did not seem 
likely that much error was introduced by this neglect, still the 
subject was one worthy of examination. 

In an article contributed to the Electrician (London) for 
November 1 by Dr. C. V. Drysdale, some tests are given bearing, 
in a way, upon this question. An abstract of this article will 
be found on another page of this issue. It does not give data 
which can be applied directly to determining the actual error 
due to the Kohlrausch method, since no measurements were 
made with similar apparatus. It is customary in the latter work 
to use platinum electrodes, as they take no part in the elec- 
trolytic reactions. All the electrodes employed by Dr. Drysdale 
may do so. Nevertheless, his results indicate that the error due 
to this effect is negligible in the Kohlrausch method. For 
example, it was shown that with lead plates in dilute sulphuric 
acid the angle of lag was only a few degrees. The maximum 
angle observed was a little over five, which would correspond 
to an error of less than one-half per cent, if it be assumed that 
Ohm’s law apply directly. It would, however, be interesting to 
have the effects observed under the actual conditions employed 
in determining electrolytic resistance, particularly since one 
frequently finds tables of such measurements having four or five 
significant figures. 

There is another phase of this capacity effect of electrolytic 
resistance pointed out by Dr. Drysdale. While measurements 
of the power output when running an alternator on such load 
may be sufficiently accurate, there is a possibility that the lead- 
ing component of the current may modify the regulation char- 
acteristic of the alternator, changing it from what it would be 
on purely non-inductive load. For instance, a lag of eight 
degrees will cause an error in the power-factor of less than one 
per cent, but at this time the sine of the angle of lead is. nearly 
0.14—that is to say, the reactive component of the current is 
nearly fourteen per cent of the whole, a value sufficient to affect 
the regulation characteristic considerably. Although it is not 
likely, according to Dr. Drysdale’s results, that an angle of lag 
of eight degrees will be met in any ordinary electrolytic resist- 
ance, since such values were obtained only when using aluminum 
for the electrodes, angles of lead of two, three and even five 
degrees were observed when using lead in various solutions. 
These would correspond to inductance factors of from three to 
nine per cent. Iron, however, shows considerably less capacity 
effect. In no case was the angle of lead as great as one degree, 
so that the inductance factor was probably little more than one 


per cent. 
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Such small angles are very difficult to measure with ordinary 
instruments; in fact, it is only by special methods that results 
of any degree of accuracy can be obtained. But even though 
ordinary methods of measurement are not accurate for measur- 
ing quantities such as these, it does not follow that the quan- 
tities themselves may not be large enough to introduce consider- 
able error in other measurements. 


SIMPLE DIAGRAMS. 
No method of treatment has done more to assist the student 


of science and technics than the use of diagrams. These present 
to the eye a picture, in conventional form, of the apparatus or 
the performance that is being studied. They are in effect what 
a theory is to the investigator working over some incompletely 
understood phenomena. = 

But to be the most useful a diagram should always be the 
least complex. It should be as simple as it is possible to make 
it and contain not an unnecessary line or letter. This necessity 
is well recognized in the use of diagrams for representing 
physical forces and quantities, and no effort is spared to reduce 
But when the method is 
used to represent a system, such, for example, as the wiring of 


them to the plainest form possible. 


a building, this feature is frequently neglected. The wires are 
drawn apparently just as the draughtsman happens to think of 
them, and little regard is paid to their relative positions. The. 
finished diagram seems to be rather a neat copy of the draughts- 
man’s first sketch than a finished drawing embodying the 
results of the sketch, but with the lines arranged so as to 
present the clearest possible picture. And even in simpler 
diagrams the patience of the reader is abused, and little or no 
thought is paid to proper construction. In such cases much 
of the value of the diagram is lost, and a drawing that should of 
all things be simple is made unnecessarily complex. 

These few words are inspired by the diagrams in an interest- 
ing little article appearing in an esteemed contemporary, which, 
while they offend, are rather typical of what one frequently sees. 
One of these diagrams represents the wiring for a motor starting 
box. One of the armature leads circumnavigates more than 
three sides of the box and crosses other wires four times, when 
it could be carried directly to the armature without a single 
In another diagram the shunt-field lead, like the 


king of France, crosses the armature lead at the top of the 


crossing. 


figure apparently merely for the sake of recrossing it again at 
the bottom. True, it is not a serious matter, but if a diagram 
is worth drawing at all it is worth drawing properly; and if the 
object be not to assist the student as much as possible it might 
as well be omitted. 


The adoption of the name “radio-telegraphy,” by the inter- 
national wireless telegraph conference, will, no doubt, lead 
to some hybrid term for designating messages transmitted in 
this way. The expression “radio-telegram” is certainly clumsy, 
and some such term as “radiograph” will, no doubt, be sug- 
gested, although this is not only etymologically incorrect, but 
offensive to the ear. Here is a need for a new word and an 


opportunity for the services of an expert word-maker. 
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TRANSFORMATION OF ELECTRIC 
POWER INTO LIGHT.: 
BY CHARLES PROTEUS STEINMETZ. 

(Concluded.) 

Conduction through vapors can be of 
two distinctly different characters: spark 
or Geissler tube conduction and arc con- 
duction. Vapors or gases can be divided 


into two classes: conducting vapors and, 


non-conducting vapors. The conducting 


vapors are all of very high resistance. . 


Hydrogen or air may be called a conduct- 
ing gas, because a current can be passed 
through it, especially at a moderately high 
vacuum, as in the Geissler tube, which is 
nothing more’ than a tube containing the 
gas used as a conductor, at a few milli- 
metres’ pressure. At this pressure, air 
becomes a fairly good conductor, but the 
resistance is very high compared with the 
resistance of conducting solids or liquid. 
The passage of current through the con- 
ducting gas of the Geissler tube produces 
light, by some form of luminescence. 

The mechanism of this light production 
does not seem to be known, but the light 
seems to be somewhat of the character 
of a by-product. The Geissler tube is 
extremely efficient when operated with an 
alternating current of very high frequency. 
With decrease of frequency, its efficiency 
decreases and heat is produced; that is, 
the frequency of radiation from the Geiss- 
ler tube seems to vary with the frequency 
of the impressed alternating electromotive 
force, and have its intensity maximum 
near the visible range only at very high 
frequency currents. The production of 
light in the Geissler tube therefore seems 
to be connected in some way with the 
change of electric stress. It is not de- 
pendent on it, because even with a steady 
current the Geissler tube gives light, but 
its efficiency of light production vastly 
increases and the energy is converted more 
into light and less into heat, with in- 
creasing frequency. Herein seems to lie 
the great difficulty in this method of pro- 
ducing light by using conducting gases 
at low pressure. 

Considerable work has been done in this 
direction by able investigators, and with 
some success. The Geissler tube gives 
a very nice light; and by using a suitable 
gas it can be made to give any color, only 
the intrinsic brilliancy is very low. Very 
large tube surfaces must therefore be used 
for illumination, of a magnitude prob- 
ably a hundred times as large as with 
the mercury arc, which latter is already 


1A paper presented at the two hundred and four- 
teenth meeting of the American Institute of Electrical 
Engineers, New York, November 28. Slightly con- 
densed. 
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recognized as a luminous source of low 
intrinsic brilliancy. In the last years, 
even with a frequency of sixty cycles, 
good efficiencies seem to have been reached. 
I do not believe it possible, however, to 
approach the magnitude of efficiency as 
given by the mercury, calcium or titanium 
spectrum. 

In the Geissler tube the current is car- 
ried by the gas or vapor which fills the 
space between the electrodes. The con- 
duction is disruptive in character, or a 
spark discharge; that is, a minimum volt- 
age is required. Below this voltage, no 
conduction takes place; above it the cur- 
rent passes, with the appearance of lu- 
minescence, and if the voltage falls below 
the minimum value required to start con- 
duction, the current again ceases. The 
material of the electrodes has no direct 
effect, but the spectrum is that of the gas 
between the electrodes. The character 
of the current also seems to have'no di- 
rect effect; alternating current passes at 
about the same voltage as direct current. 

An entirely different set of phenomena 
is met in arc conduction. The electric 
arc makes its own conductor. That is, 
the current is carried across the gap be- 
tween the electrodes by a vapor-bridge, 
produced by the current from the material 
of the negative electrode and maintained 
by the current as a high-velocity vapor- 
stream issuing from the negative toward 
the positive, and more or less surrounding 
the positive terminal. The spectrum of 
the arc, therefore, is that of the negative 
terminal, but independent of the gas or 
vapor filling the space around it, or of the 
material of the positive terminal, except 
indirectly by the effect of heat, etc. 

The continuous production of the vapor- 
stream requires power in raising the nega- 
tive material to the boiling point, evapo- 
rating it, and producing its rectilinear 
velocity. This power must be supplied 
by the electric circuit, as the potential 
drop at the arc terminals, independent of 
the length of the arc, and of the current— 
if the volume of the vapor-stream is as- 
sumed as proportional to the current, 
which seems to be the case. This poten- 
tial, drop, e,, may be called the counter- 
electromotive force of the arc. 

The temperature of the arc-stream, at 
constant pressure in the surrounding space, 
must be constant, that of the boiling point 
of the material of the negative terminal. 
The power radiated per unit surface may, 
therefore, be also assumed as constant, 
and the total power radiated, and there- 
fore the power consumed in the arc- 
stream, as proportional to its surface; that 
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is, to the product of length by diameter. 
Since the section of the arc-stream can 
he assumed as proportional to the current, 
it follows that the voltage consumed by 
the arc-stream is inversely proportional 
to the square root of the current, and 
approximately proportional to the arc- 
length, or, when allowing for the abstrac- 
tion of energy from the arc-stream by the 
terminals, proportional to the arc-length 
plus a small constant quantity. 

This gives the theoretical voli-ampere 
equation of the arc: 


Giving the arc-length 1 in inches, nu- 
merical values of this equation are: 
Carbon Arc— 


n = 36 4 80. + 0.33) 
1 

Magnetite Arc— 
123 (1 + 0.05) 
: Vv i 

With zine or cadmium the counter- 
electromotive force of the arc is: 
e, = 16 volts: with mercury, e, == 13 volts. 

These equations obviously apply to the 
arc at constant pressure, a8 an arc in air, 
in which the arc-section varies with the 
current. For an arc of constant section, 
in which therefore the pressure and the 
temperature vary with the current, as 
the mercury arc in a vacuum, by similar 
considerations an approximate volt-am- 
pere characteristic is found. This is for 
the mercury arc: 


é = 30 + 


e=134- a 


1.68 d — 0.0664 — LÌ Z 


with non-volatile positive terminal, and: 


1 | 
2 
1.68 d — 0.114 i — e 


e = 13 + 


with mercury anode,* 
where: 1 = arc-length, 
d = arc-diameter, in inches. 

From the character of are conduction— 
that the current makes its own conductor 
—it follows that the arc must be started ; 
that is, the vapor-bridge which carries the 
current must first be produced by the ex- 
penditure of energy before the current can 
flow. It also follows that the are is a 
direct-current phenomenon, and in general 
can not exist with an alternating current. 
With an alternating electromotive force 
at the end of the half-wave, the current 


1 The effect of the anode material on the arc charac- 
teristic is indirect. In the case of the mercury anode 
the heat produced at the anode causes evaporation, and 
Increases the vapor pressure above that existing with a 
graphite or iron anode. i 
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dies out and therefore also the vapor- 
stream; and the next half-wave, to pass 
in opposite direction, requires a vapor- 
stream moving in the opposite direction. 
This does not exist, and the current does 
not pass; but the arc dies out at the end 
of the half-wave, except if the supply 
voltage is sufficiently high to jump a 
spark across the terminals at every half- 
wave, through the residual vapor left by 
the preceding half-wave. An alternating 
arc, therefore, must be at every half-wave 
in the condition for starting by a spark. 
Stroboscopic photographs with metal arcs 
show this phenomenon: a sharply defined 
static spark at every half-wave, gradually 
spreading out to the more diffuse arc- 
flame and: then dying out at the end of the 
half-wave, to start again by a spark at 
the next half-wave. 

The voltage required to maintain the 
vapor-stream, that is, the voltage con- 
sumed by a direct-current arc, as dis- 
cussed above, increases with increase of 
the arc-temperature; that is, increase of 
the boiling point of the terminal material. 
It is lowest for the mercury arc, highest 
for the carbon arc. For a one-half-inch 
arc it is shown approximately by Curve I 
in Fig. 2, with the temperature as ab- 
scissas. The voltage required to jump 
a spark across the gap between terminals, 
shown roughly by Curve II in Fig. 2, 
decreases with increasing temperature, as 
is well known, and intersects Curve I at 
some temperature, A, probably somewhere 
between 2,500 degrees and 3,000 degrees 
centigrade. Above this temperature, the 
spark-voltage is below the arc-voltage, and 
a voltage sufficiently high to maintain an 
arc is therefore sufficiently high to start 
it again at each half-wave of alternating 
electromotive force. That is, materials 
as arc terminals, which have a boiling 
point above the temperature of inter- 
section A of Fig. 2, maintain a 
steady alternating-current are at about 
the same voltage as a direct-current 
are; while materials with a lower 
boiling point than A require a higher 
voltage, usually very many times higher, 
to maintain an alternating, than a direct- 
current arc. It must be considered, how- 
ever, that the temperature of the boiling 
point, while being the foremost factor, 
is not the only factor in determining the 
position of a material on Curves I and 
II, Fig. 2. Individual characteristics 


somewhat modify the position. 
Where, therefore, spark-gap terminals 
Ore Sei 


IThis curve is only estimated, and so can make no 
cleim to numerical accuracy. Curves I and I]. the are 
and the spark curve. are shown once wore ins seale 
(left-side ordinates) in dotted lines. and the lower part 


of II once more, in „y scale, as I”, in Fig. 2. 
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are desired not to maintain an alternating 
arc, as for lightning-arrester cylinders, 
they are found on the lower range of the 
curve: mercury, cadmium, zinc, antimony, 
bismuth—the so-called “non-arcing met- 
als. Where electrodes for alternating- 
current arc lighting are required, they 
are found at the upper end. above 4. In 
this range belong carbon and most car- 
bides, as those of calcium and titanium. 
Even carbon shows the phenomenon of re- 
starting at every half-wave, by a high 
peak at the beginning of the electromotive- 
force wave, as shown first by Tobey and 
Walbridge, in a paper on alternating- 
current arc waves.! With increasing ap- 


uial ES | iw i wo | i 0 
g pè r Thmperpiurs, Dey ¢ Centigrade g 
SECO 
COOP CEE 


| 

coe 

ii 
SEG: 


Ame 
ai te Le] tT eT 


TN mL 
> a A aie TI 
--}-ł+=t-4-] 4 


Fire. 2.—VoLTaAGE REQUIRED TO MAINTAIN 
VAPOR-STREAM UNDER CHANGES OF TEM- 


PERATURE. 
proach to A, this peak at the beginning 
of the electromotive force increases in 
height, and the power-factor of the cir- 
cuit tends to decrease, by wave-shape dis- 
tortion. Immediately below the intersec- 
tion point A are found very refractory 
metals as tungsten, and metal oxides as 
those of titanium, ete. 

The range of voltage between Curves I 
and II in Fig. 2 is the range in which 
rectification takes place. That is, by 
maintaining the vapor-stream issuing con- 
tinuously from one terminal, by an outside 
source, or by the overlap of several arcs, 
the alternating electromotive force can 
pass a current in one direction only, and 
so is reetified. In this range the arc- 
stream is a unidirectional conductor, of 
verv low resistance in one direction, of 
practically infinite resistance in the oppo- 
site direction. 

The voltage range of rectification, then, 
is the highest at the lower end of the 

1 Transactions A. L E. E., 1890, vol. vii. p. 387. 
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curve, and decreases gradually to zero 
at the point A. With the first members 
of the group, the upper limit of the rec- 
tification range is somewhat cut down by 
the disruptive strength of the air sur- 
rounding the arc-stream, being lower than 
that of the arc-stream, and so passing a 
static spark outside of the arc-stream, or, 
with a vacuum-tube arc, by a Geissler tube 
discharge through the residual gas. In 
the latter case the maximum voltage which 
can be rectified depends upon, and meas- 
ures the perfection of evacuation. Such 
Geissler tube discharge curves are sketched 
roughly, in dotted lines, as III, III* in 
Fig. 2. 

While vapors like mercury, zinc, etc., 
are very good conductors when in motion 
under the influence of the current, of a 
conductivity comparable with that of elec- 
trolytes; when not under the influence of 
the current they are almost perfect insu- 
lators, and so can be distinguished from 
the so-called “conducting gases,” as hy- 
drogen, air, etc., as “non-conducting va- 
pors.” Low-temperature metal vapors 
thus are non-conductors. 

The spectrum of the arc is that of the 
negative material; its temperature that 
of the boiling point of the negative. 
There are, however, some apparent excep- 
tions. For instance, the arc-stream can 
be superheated by using a high-fre- 
quency oscillating current of sufficiently 
high voltage to maintain an alternat- 
ing are, and a frequency so high 
that a sufficient vapor-stream can not be 
formed during the half-wave. In this 
case, groups of spectrum lines frequently 
become prominent, which are insignifi- 
cant with saturated vapor; the mercury 
are becomes bright red in color; the iron 
arc loses most of its brilliancy, but gives 
a great quantitv of intense ultraviolet 
ravs, ete. Likewise, the spectrum of the 
positive, or a constituent of the positive 
terminal can be made to appear in the 
are. 

The tip of the positive is heated to the 
temperature of the vapor-stream, in the 
carbon are the temperature of boiling car- 
bon. If the positive terminal consists of, 
or contains some material which boils be- 
low the temperature of the vapor-stream, 
then it will evaporate out of the positive, 
and may thus enter the are-stream. For 
instance, in a carbon arc, or are with 
carbon as negative, if a carbon is used 
as positive, impregnated with calcium 
fluoride or borate, which has a relatively 
low boiling point. then the calcium vapor 
enters the arc-stream and is thereby heated 
to the temperature of the carbon arc. 
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It becomes luminescent, whether directly 
by heat, or indirectly by chemical dis- 
sociation, or otherwise, need not be con- 
sidered here. So the efficiency of a car- 
bon arc can be increased by feeding into 
the arc-flame the vapor of some material 
which gives a brilliant spectrum—as cal- 
cium, which gives a yellow light of very 
great brilliancy. It is fed into the arc 
by the positive terminal, because this is 
the hottest, and the efficiency depends en- 
tirely on the temperature of the positive. 
If the positive is very large, so as to keep 
cool and consumes slowly, the efficiency 
decreasés, because it is produced only in- 
directly by material being evaporated 
from the positive and then as vapor enter- 
ing the arc-stream. Therefore a high 
temperature and rapid consumption of the 
positive are necessary. 

It is entirely different with the true 
luminous are, which carries the light- 
giving material into the arc-flame by the 
electric current, as the vapor-blast, which 
carries the current. The carbon as nega- 
tive material is objectionable, since it gives 
the non-luminous carbon arc. Iron ap- 
pears to be a very suitable material, since 
it gives a spectrum extending over the 
whole visible range. It produces prac- 
tically a white light. The positive can 
then be maintained cold without affecting 
the brilliancy or inefficiency of the arc. 
The negative can also be cooled without 
appreciable effect on the efficiency, since 
the current still produces the vapor-blast 
from it, and so the light. If cooled too 
much the voltage in the are may rise a 
little, because it requires more energy to 
produce the iron vapor from the cool 
negative than from the hot negative, but 
~ still the efficiency is not much affected. 

There are, then, two distinct ways of 
producing luminescence of the arc: first, 
directly by using some material as nega- 
tive which gives a luminous spectrum; 
that is, a spectrum with many lines in the 
visible range, preferably covering this 
whole range, to get white light; secondly, 
indirectly by using some material to carry 
the current which gives a very high tem- 
perature to the arc-stream—which means 
practically carbon—and making the arc- 
stream luminous by feeding some light- 
giving substance into the arc from the 
positive terminal. In the former case the 
arc has the characteristic of the iron arc 
or titanium are, whatever material is used ; 
in the latter case it has the characteristic 
of the carbon are. 

Since the carbon arc is the steadiest 
arc, the most work has been done in the 
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latter direction. The former method of 


feeding the luminescent material by the 
current from the negative material has 
the advantage, however, that the efficiency 
does not depend on the temperature of 
the electrodes: the rate of consumption of 
the negative electrode can thus be greatly 
decreased by maintaining it at low tem- 
perature; while the positive electrode, 
which takes no part in the are conduction, 
can be made entirely non-consuming. 
This method seems to be a more direct 
conversion of e'ectric power into light. 

These two forms of arc have come into 
prominence recently: the flame-carbon are 
and the metal compound arc; that is, an 
arc in which carbon is not used, but some 
other material which gives a luminous 
spectrum, as iron or titanium. In the 
former case the characteristics are those 
of the carbon are. All the materials 
which can be used to increase the effi- 
ciency of the carbon arc—calcium com- 
pounds are used almost exclusively—de- 
posit as solids after passing through the 
are-flame, and therefore ventilation must 
be provided to carry off the smoke; that is, 
the are must be a so-called “open” or 
“Durning” are. The life of the electrodes 
is about ten hours. Flame-carbon arcs 
therefore have short-life electrodes, though 
their efficiency is high. Again, efficiency 
has to be balanced against life, or de- 
creased cost of power against increased 
cost of electrodes and attendance. Here 
in the States the short-burning arcs for 
street lighting have practically disap- 
peared. Indoors the excessive brilliancy 
and the smoke are objectionable, so that 
the flame-carbon are does not offer much 
prospect for general illumination. 

More prospect of success appears to 
exist in the true luminous arc, an arc 
using as negative a material giving an 
efficient and brilliant spectrum. Such ma- 
terial should give lines uniformly dis- 
tributed not only in the green or yellow, 
but over the whole visible range, and the 
material should not be attacked in air, 
even at high temperature. The arc must 
be an open arc, since the material deposits 
as solid, and to get electrodes with long 
life, a material is required which is stable 
at high temperature in the air. 

There are very many metals which give 
luminous spectra, but those which give 
white are substantially the metals of the 
iron group only—iron, titanium, wolfram, 
ete. 

Long-burning quality requires a mate- 
rial which is not affected, or only little 
affected, by the air. This, in general, ex- 
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cludes the metals, but requires a stable 
oxide or other fairly stable compound, as 
some carbides are. It should also be a 
conductor, since as arc electrode it has 
to carry the current. In the intermediate 
oxide of iron magnetite (Fe,0,) a mate- 
rial is found which is a good conductor, 
is stable at high temperatures as well as 
at low temperatures and gives a white 
spectrum. In such an electro-luminescent 
arc any stable material is suitable as a 
positive terminal. Copper is generally 
used because it is cheap, is stable at fairly 
high temperature, is a very good conductor 
of heat, and when heated by the are car- 
ries the heat away with sufficient rapidity 
not to melt or oxidize appreciably. In all 
these arcs the vapor-stream from the 
negative is a necessity. In the mercury 
arc it is easiest of observation, because the 
arc is enclosed in a glass tube. 

The amount of vapor produced by the 
current from the negative is usually many 
times greater than necessary to carry the 
current. and most of it can be condensed 
without any appreciable change in the are- 
stream. So also magnetite consumes at 
a much greater rate than is necessary, of 
an order of one-quarter gramme per am- 
pere-hour. This rate of evaporation is 
greatly reduced by the addition of small 
quantities of a material which is chemi- 
cally not much different from magnetite, 
but is much more refractory; so that at 
the temperature where the magnetite melts 
this material is still solid and forms 4 
kind of sponge in which the melted mag- 
netite is held and its consumption greatly 
retarded. 

Magnetite, however, while a good con- 
ductor of the arc-stream, is not very effi- 
cient as a producer of light, and added 
thereto are other materials which give 8 
very high efficiency, as titanium com- 
pounds. 

In the magnetite arc—as used at pres- 
ent, that is, in which the magnetite elec- 
trode contains titanium oxide, ete.—mag- 
netite is essentially the carrier of the are 
conduction, just as carbon in the yellow- 
flame arc; titanium with its highly effi- 
cient white spectrum takes in the mag- 
netite arc the same place as calcium 10 
the flame arc, as light-giving substance, 
but titanium is carried into the arc-stream 
by the current from the negative, while 
calcium in the flame arc enters by evapora- 
tion from the positive. | 

The elimination of carbon in the maf- 
netite arc excludes combustion, and this 
increases the life of electrodes to about 
twenty times that of carbon electrodes un- 
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der the same conditions; but just as with 
the carbon arc, the efficiency of the mag- 
netite arc can be varied over a wide range, 
with a corresponding variation of life in 
opposite direction. That is, by sacrific- 
ing some efficiency the life can be greatly 
increased, or the efficiency can be increased 
by somewhat reducing the life, by increas- 
ing the percentage of light-giving mate- 
rial—usually titanium oxide in the mag- 
netite arc, calcium fluoride or borate in 
the flame-carbon arc. In either case, a 
very high percentage of the light-giving 
material tends to the formation of a non- 
conducting slag at the electrode surface, 
and if the highest possible efficiencies are 
dcesired—one-quarter watt per candle- 
power, and better—the effect of the non- 
conducting or poorly conducting electrode 
surface has to be eliminated by starting the 
are from the side of the electrode, or some 
other method. 

Magnetite, titanium oxide, and most 
metals or their compounds are on curve 
Fig. 2 below the intersection point A ; that 
is, do not maintain a steady alternating 
are. For alternating arcs, therefore, one 
of the materials is required which is above 
point A in Fig. 2. In this range there 
are carbon, carbides and similar com- 
pounds. 

Thus the titanium are with alternating 
current can not use magnetite as carrier, 
and titanium oxide as light-giving mate- 
rial: but titanium carbide is used as arc 
conductor. It obviously is not so incom- 
bustible as the oxide, but still so much 
more stable than carbon as to be well 
within the range of long-burning arcs. 

To conclude, then, in the Inminous arc, 
we seem to have the first instance of a com- 
mercial application of a direct conversion 
of electric power into light. without heat 
as intermediary form of energv. Tt is not 
limited to very low values of efficiency. 
But so far it seems that onlv the green- 
mercury spectrum, the vellow-calcium 
spectrum and the white-titanium spec- 
trum offer an efficiency so vastly su- 
perior to that of incandescent solids, that 
as regards the efficiency of light produc- 
tion no possible improvement in incan- 
descent lighting could hope to approach it. 
Typical of these three most efficient spec- 
tra are the mercurv-are lamp, of prac- 
tically infinite life and bluish-green color 
of light: the vellow-flame carbon arc of 
the short life of the open arc lamp of old; 
and the white-titanium carbide or magne- 
tite are, of a life equal to or greater than 
that of the enclosed-carbon arc. 
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Electrical Equipment for 
Iron Mines. 

The new power plant which Witherbee, 
Sherman & Company are erecting on the 
Lake Champlain shore at Port Henry, 
N. Y., furnishes an interesting example 
of the growth of electricity in mining. It 
is not generally known that the lower 
Champlain Lake region produces a goodly 
proportion of the United States annual 
supply of iron ore. The various shafts 
of this company alone yield from 500,000 
to 600,000 tons of iron ore yearly, while 
with the new electrical equipment the 
ultimate output will be 1,000,000 tons. 

Owing to the fact that the principal 
shafts of the mines are scattered over a 
considerable area, electricity has been 
found to be the most flexible form of 
power transmission and is almost uni- 
versally used. Power for this purpose is 
generated at present both by water and 
steam. At Mineville there is a steam 
plant with a 750-kilowatt, engine-driven 
generator which supplies current at 3,300 
volts for local distribution. This power 
is supplemented by two small water power 
plants; a 300-kilowatt, water-wheel-driven 
generator unit is located at Wadham’s 
Mills, and a 370-kilowatt unit at King- 
dom, about eight miles from this point. 
At Wadham’s Mills, a Morgan-Smith 
water turbine is used, operating under a 
forty-eight-foot head. Power at the 
Kingdom plant is furnished by a Pelton 
impulse wheel under a head of 290 fect, 
water being carried through a thirty-two- 
inch pipe, a distance of one and one- 
eighth miles from the reservoir. These 
stations are situated about eleven miles 
from Mineville and deliver current at 
Mineville at a potential of 6,000 volts. 
This voltage, made desirable because of 
the saving in transmission, is stepped 
down to 3,300 at Mineville and is used 
in conjunction with the 750-kilowatt, 
3,300-volt, steam-driven machine to sup- 
ply power at the various shafts. Induc- 


tion motors are used for driving hoists, . 


pumps, air compressors, etc., operated at 
twenty-five cycles and 440 volts. 

‘ The power-house which is being built at 
Port Henry is some six miles from the 
mines, and will be intercorinected with 
the other sources to supply the increasing 
demand for power. The station is to be 
thoroughly modern, being built of mono- 
lithic recnforced concrete. Not only the 
building but the stack will be constructed 
of this material. “Iron Clad” Portland 
cement, manufactured by the Glens Falls 
Portland Cement Company, will be used, 
mixed with tailings from the mines. Fire- 
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proof construction will be employed 
throughout and the station is to be a 
typical example of the use of this build- 
ing material. 

The structure is planned after the 
Roman style of architecture and is of 
pleasing design. The main building con- 
taining the boilers is 116 feet by fiftv- 
four feet, while the turbine generator 
room measures thirty-nine by fifty-nine 
feet and extends at right angles from the 
centre of the main structure. 

Steam will be generated by four 500- 
horse-power Babcock & Wilcox boilers, ar- 
ranged in pairs on either side of a 175- 
foot stack which occupies about the centre 
of the power-house. There is space for 
two more boilers of the same capacity, 
one at the side of each pair. 

The boilers are hand fired, and coal is 
conveyed to each by a car on a track run- 
ning the length of the building. This car 
is filled from an overhead hopper through 
a hinged chute. The hopper is filled by 
a vertical bucket conveyer which carries 
the coal from a pit filled directly from 
cars outside the building. 

The generating equipment comprises 
an 800-kilowatt Curtis steam turbine- 
generator which will deliver current di- 
rectly to the line at a potential of 6,600 
volts and twenty-five cycles. The com- 
pactness of the vertical unit has permitted 
a remarkably economical disposition of 
machinery in the generating room. Space 
is left for the installation of a second 
turbine which will probably be installed 


at once. 

The switchboard is located in a gallery 
with a reenforced concrete floor. On this 
floor is placed also the motor-driven ex- 
citer sets, and space is available for two 
frequency-changer lighting sets. A sup- 
plementary exciting unit is provided by a 
twenty-five-kilowatt horizontal .Curtis 
steam turbine-generator. The entire elec- 
trical equipment for this power-house will 
be furnished by the General Electric 


Company. 
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The Question Box of the Na- 
tional Electric Light 
Association. 

Paul Lüpke, Trenton, N. J., editor of 
the question box of the National Elec- 
trie Light Association for 1907, has issued 
a list of headings and a data sheet to 
members of the association. It is earn- 
estly requested by Mr. Lüpke that com- 
plete lists of questions be filed at once, 
so that the question box for 1907 may 
be as comprehensive and as valuable as 
those of former years. Mr. Lüpke is 
working hard to make this question box a 
complete success, and expects the coopera- 
tion of every one interested in this im- 
portant part of the association’s conven- 


tion work. 
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The Greenwich Power Station of the 
London County Council. 


HEN it was resolved in the year 
W 1899 that the street tramways of 
London should be converted 

from horse to electrical operation on the 
underground conduit system, it was only 
possible—for reasons into which we need 
not now enter—to proceed straight away 
with the lines in that part of the London 
County Council area south of the Thames. 
The northern lines have had to continue 
the use of horse cars for some years long- 


By Albert H. Bridge. 


The council is now operating 106 
route-miles of street tramway nearly all 
with conduit, but there are many new 
lines planned, as well as those already 
referred to as being now reconstructing. 

The first electrically converted section 
was that between Westminster and Toot- 
ing, and it was opened for traffic in May, 
1903, but at that time the great generat- 
ing station, which was erecting at East 
Greenwich expressly for the tramway 


by entering into such arrangements as 
these that the council was able to prevent 
delay in electrically operating the con- 
verted system; but the arrangements, 
while convenient for the council, were very 
acceptable indeed to the companies, not- 
withstanding the low charge per unit, for 
it has turned out to be just the thing 
to help them on to their legs. From 
their works the energy was transmitted 
to a number of conveniently located sub- 
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er; indeed, at this moment the electrifica- 
tion of many of these on the conduit sys- 
tem is in course of carrying out, while 
others are to have the overhead trolley, 
if matters can be satisfactorily arranged 
with the local authorities. Some of these 
have been educated up to expecting the 
costly conduit construction, and the avoid- 
ance of overhead wires, because that class 
of construction has been considered neces- 
sary for the large amount of conversion 
work already completed in more central 
and congested districts. 


power supply, was in a very incomplete 
condition, so that it was necessary for tem- 
porary arrangements to be made with the 
electric light and power companies that 
were already operating in the area, to fur- 
nish the council with the necessary energy 
under special contract rates and condi- 
tions. At one station, for instance, the 
council installed some generating sets and 
took steam for driving them from the 
company, but at others electrical energy 
was bought to the tune of a good many 


million units per annum. It was only 


stations for conversion to a 550-volt, di- 
rect-current service for distribution to the 
various sections of the line. 

It was not until May of this year that 
the first section of the Greenwich powe! 
station was able to be opened. Its 14,000 
kilowatts capacity, however, 1s quite 1m- 
adequate for operating the lines already 
converted, therefore the contracts with the 
supply companies have not been conclud- 
cd; they are still responsible for a good 
deal of the needed power, and according 
to their own statements they will be fur- 
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nishing the council with a great deal of 
energy for three years to come, and per- 
haps after that date too. 
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supply outlook—with the possibility of 


Parliament next year authorizing the 


council to be London’s chief power sup- 
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For the present section reciprocating 
steam engines have been adopted, but for 
the next section, for which the buildings 
are now in course of construction, turbo- 
generators aggregating 20,000 kilowatts 
(four of 5,000 kilowatts each) are to be 
installed. According to present hopes 
this section will be completed in the year 
— 1908. 

In view of the magnitude of the system 
and the very wide area covered by the 
tramways the council’s engineering ex- 
perts had to devote special care to the 
proper location of the power station or 
stations. A proposed site at Camberwell, 
central to the area, but devoid of feed and 
condensing water facilities, had to be 
abandoned in favor of the one on which 
the station now stands at Greenwich, and 
which has a fine river frontage with con- 
sequent ample coaling and water facilities. 

As originally planned, the Greenwich 
works were to contain plant aggregating 
40,000 horse-power, but the position of 
affairs has undergone considerable change 
since then by the introduction of the Lon- 
don power supply question, with the ac- 
companying ambition of the council to 
be the controlling authority for such sup- 
ply as well as for the tramways. What 
may eventually happen at Greenwich it 
would be unwise to attempt to conjecture 
at the present moment, not only on ac- 
count of the uncertainty of the power 


plier—but also because of the fact that 
the operation of the plant has raised the 
wrath of the Greenwich Observatory au- 
thorities by reason of its interference with 
the world-wide important work of that 
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resentatives of great scientific and engi- 
neering eminence, with a view to finding 
the exact nature and extent of the trou- 
ble, and seeing whether and how it can 
be modified or overcome. We remember 
that, at the recent meeting of the British 
Association when the balancing of engines 
was receiving attention, Dr. J. A. Ewing, 
one of the experts in question, remarked 
that if a specialist in steam-engine balanc- 
ing had been consulted some time ago 
concerning the running of the Greenwich 
engines, the present difficulty might not 
have arisen. 

The council has a second big site in 
mind for another station—at Battersea, 
higher up the Thames—where works may 
eventually be erected, but this is a con- 
nection with its power supply scheme. In 
the course of the evidence given early in 
this year before the Parliamentary Com- 
mittee the council’s electrical engineer, 
J. H. Rider, who designed the Greenwich 
station, spoke of a proposed station there 
which would contain eight 10,000-kilo- 
watt machines. 

We will now briefly state the particu- 
lars of the Greenwich plant: 

Fuel is brought from steamers on the 
Thames to a specially constructed pier, 
where electric cranes with twenty-five- 
hundredweight grabs unload it; thence it 
is conveyed by trucks to a 2,000-ton steel 
bunker and from this point by gravity 
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institution. This subject is Just now un- 


dergoing complete investigation at the 
hands of Admiralty and other expert rep- 


bucket conveyers it is carried, at the rate 
of forty tons per hour, to the bunkers 
above the boilers for feeding through 


974 


hoppers. This conveyer also serves for 
clearing away the ashes. 

The boiler house equipment comprises 
at present twenty-four water-tube boilers 
of the Stirling five-drum type arranged in 
pairs, with twelve boilers on each side of 
the firing floor, as shown in one of the 
accompanying illustrations. Each boiler 


has a heating surface of 3,650 square feet ` 


and is capable of evaporating 15,000 
pounds of water per hour; each is fitted 
with two Stirling chain-grate stokers giv- 
ing sixty square feet grate area, and a 


THE 


superheater capable of imparting 150 de- 
grees Fahrenheit superheat to the steam. 

We suppose that there are few power 
stations regarding whose equipment there 
has been so much controversy. When the 
design was originally undertaken the 
steam turbine had not shown its good 
qualities sufficiently convincingly to lead 
the council’s advisers to adopt it. That 
being so the first instalment of the sta- 
tion steam plant consists of four twin 
vertical horizontal Corliss steam engines 
each to develop a normal indicated horse- 
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power of 5,000 and a maximum indicat- 
ed horse-power of 7,500 with a boiler 
pressure of 180 pounds. There are two 
complete compound engines for each set, 
one on either side of an Electrical Con- 
struction Company’s three-phase alterna- 
tor. The vertical, high-pressure cylinders 
are thirty-two and one-half inches in 
diameter, the low-pressure cylinders being 
sixty-six inches in diameter, and the stroke 
four feet. The engines were made for 
running at ninety-four revolutions per 
minute, and they each have a separate sur- 


— 


ee 
ee CE ` 


-- s= -æ * w- ws, A 
RXRA 


Vol. 49—No. 24 


ty-five periods. They are capable of giv- 
ing an overload of twenty-five per cent 
for two hours. The field-magnet system 
is constructed directly upon the rim of 
the engine flywheel in which the amount 
of stored energy when revolving at nor- 
mal speed is 10,000 foot-tons. The stators 
are star wound with the neutral point 
earthed. 

There are 125-volt rope-driven exciter 
sets provided for each alternator, and 
there are also two auxiliary steam-driven 
direct-current sets of 150 kilowatts each 
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BOILER HOUSE aT THE GREENWICH POWER STATION. 


face condensing plant situated in the sta- 
tion basement. There are Edwards three- 
throw air pumps (sixteen inches diameter, 
fourteen inches stroke, running at 110 
revolutions per minute), and the surface 
condensers each contain 2,080 tubes. 
The alternators, which were made by 
the Electric Construction Company, Lim- 
ited, of Wolverhampton, each have an out- 
put of 3,200 kilovolt-amperes with a 
power factor of ninety-four per cent at 
6,600 volts when running at ninety-four 
revolutions per minute, three-phase, twen- 


which serve various purposes about the 
station. The main engines are electrically 
controlled from the switch-operating gal- 
lery, each being provided with electrically 
operated barring gear. | 

The switchgear which is placed on two 
galleries on the side of the station opposite 
the boiler house is of the British West- 
inghouse oil-break, remote control, elec- 
trically operated type. It provides for 
eight generators and thirty-two feeders 
and each machine is directly coupled t 
four feeders and through isolated switches 
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to the main bus-bars. On the top gallery 
are oi] switches of Westinghouse type en- 
eased in brick, while on the lower gallery 
is placed the operating switchgear. The 
feeders are led out from the station 
through two tunnels—one taking the 
cables for the supply needed in the north 
of London, and the other the cables for 
the south. 

The tramway section in the immediate 
vicinity of the Greenwich power station 
is served from a substation by the side 
of the main station; this substation has a 
number of 500-kilowatt induction-motor 
generators (by Dick, Kerr & Company, 
Limited) which transform and convert 
the 6,600-volt, three-phase current to the 
requisite. 550-volt, direct current, and it 
further has a Tudor battery. There are 
other substations located at many differ- 
ent points in the area. 

We ought perhaps to mention that one 
of the principal pieces of the council’s 
tramway construction work that is now in 
hand is the laving of conduit lines along 
the Thames embankment. It has taken 
vears to get Parliament to give a right of 
way for trams along the embankments 
and across Westminster Bridge, but the 
thing went through early this year and no 
time is being lost in carrying out the 
change. It is announced in connection 
with this section, that an arrangement has 
been entered into with the London Under- 
ground Electric Railways Company for a 
supply of power for six months from the 


commencement of the supply. 


Southern Power Company 
Lets Contract for Exten- 
sive Equipment. 


The Southern Power Company has con- 
tracted with the Westinghouse Electric 
and Manufacturing Company for $400,- 
000 worth of electrical machinery. The 
order includes twelve 3,000-kilowatt gen- 
erators and eighteen 2,000-kilowatt trans- 
formers, with switchboards and exciters. 
This machinery is for the equipment of 
the two new stations at Rocky Creek, near 
Great Falls, and at the Ninety-nine Is- 
lands, near Gaffney, S. C. Work at both 


places has already begun. 


——— a 


Cuts Off Free Telegrams. 


Clarence H. Mackay, president of the 
Postal Telegraph-Cable Company, has 
announced that the board of directors 
of that company has adopted a resolution 
to the effect that owing to changed condi- 
tions it has been found necessary to stop 
all free transmission of messages after 
January 1, 1907, 
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INDOOR ILLUMINANTS.' 


BY JAMES SWINBURNE. 


It is very difficult to make any useful 
comparison of the costs of various 
illuminants, as each has special advan- 
tages and drawbacks. 
ing costs of gas and electric light, you 
fall foul of the fanatics, or, at any rate, 
keen partisans of each light, and both try 
to quarrel with you. It is not possible to 
get a fair comparison. In the old days 
we used to compare the electric lamp giv- 
ing about a third of a candle per watt 
with a flat-flame burner giving two can- 
dles per cubic foot, and it was usual to 
assume that the gas was left on longer 
through carelessness and difficulties of 
lighting. Now it is more usual to com- 
pare the electric lamp giving about a 
quarter of a candle per watt and lasting 
a short time with incandescent mantles 
giving twenty candles per cubic foot and 
lasting forever. Now, the fact is that 
the average electric incandescent lamp in 
use in this country was badly graded to 
start with, and has been run until it is 
black. Its bulb is also dirty, and it is 
inside a dirty shade, which cuts off a 
large percentage of any light that has been 
fortunate enough to get so far. The in- 
candescent mantle, on the other hand, 
may have been capable of giving twenty 
candles per cubic foot to begin with, and 
it has gane down considerably, and it is 
on a burner with the gas pressure wrong, 
and part of the mantle has tumbled off, 
and the jets and burner are partially 
choked. It is enclosed in a chimney which 
has an opaque white deposit on it, and 
a black deposit of dirt outside, and that 
is again in an outer glass which is opal- 
escent or colored, and is also dirty. The 
whole arrangement probably casts a shade 
just where the light is wanted. It is 
not easy to make any comparison between 
such sources of light; but allowing for all 
inaccuracy, the incandescent mantle must 
come out far ahead of the carbon in- 
candescent lamp. But there are many 
other questions. One of the most im- 
portant is the size of the lamp. The elec- 
tric lamp most used is eight candles now, 
and it is no use comparing this with a 
sixty-candle gas lamp. The cost per can- 
dle-power in payment to the supply com- 
pany is not difficult to get out. 

An interesting diagram, prepared by 
Mr. Clavpoole, gives a great deal of 
information in a graphic form. It tells 
you how many candle-power-hours you 
can get for a shilling from various il- 


1 Excerpt from a paper read before the Association of 
Engineers-io-Charge of Great Britain, November 14, 


Thus, in compar- 
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luminants. Taking the top figure, the 
price per unit is given up and down, 
and the candle-power-hours horizontally. 
Thus, if electrical energy is at five pence 
per unit, a carbon filament will give you, 
roughly, 500 candle-power-hours (say ten 
candles for fifty hours) for one shilling 
paid to the supply company. If the elec- 
trical energy is three pence per unit, as 
at the bottom of the diagram, a shilling’s 
worth of energy will give you 2,000 candle- 
hours with a metallic-filament lamp, say 
twenty candles for 100 hours; or with a 
mercury-vapor lamp you can get 8,000 
candle-hours, or, sav, 100 candles for 
eighty hours. A flame arc at four pence 
per unit, again, gives 10,500 candle-hours 
for one shilling, or, say, 1,050 candles for 
ten hours. Turning to the gas diagram 
below, you find that if gas is at, say, one 
shilling six pence, a flat-flamè burner 
gives about 1,400 candle-hours for one 
shilling, and so on. The incandescent 
burner, however, gives over 3,000 candle- 
hours for one shilling at four shillings six 
pence—that is to say, on the top line. 
This might be, for example, sixty candles 
for fifty hours. At three shillings six 
pence it gives about 4,000, and so on, the 
horizontal distance being the candle-hours 
for one shilling, and the scale of prices 
of gas. Oil lamps have been taken for 
one price of oil only—eight pence a gal- 
lon—and acetylene with carbide at six 
pence per pound. These figures take no 
account of the costs of renewals of electric 
lamps or mantles, or of trimming and 
providing globes for arc lamps. It, 
therefore, does not really give a compari- 
son of the costs. Moreover, the lamps and 
mantles are taken as new. All the same, 
the figures are very instructive. It will 
be seen that oil Jamps are much cheaper 
than either ordinary electric carbon lamps 
or gas with ordinary burners, and acety- 
lene is astonishingly cheap. 

Each illuminant has, however, its own 
special advantages and drawbacks. Though 
most of them are obvious, it may do no 
harm to run over some of them, merely to 
bring them to mind. To begin with the 


humblest, the common candle has many 


points in its favor. I think it was Sir 
William Crookes who remarked that if the 
candle had not been known, and some one 
invented it now; we would have long 
newspaper articles about the wonderful 
new light. The new light is portable, so 
that it can be carried about without need- 
ing any flexible wire or troublesome rub- 
ber tube; it carries its own store of energy ; 
it is devoid of all complicated mechanism, 
and never gets out of order or breaks 
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down; it is cheap and can be easily re- 
placed; it needs no recharging; its light 
is steady and it gives no smoke; it does 
not require cleaning; when out of use it 
can be carried and stored away in any 
position; though the price per 1,000 can- 
dłe-hours is not so low as that of some 
other illuminants, it is so portable and 
can be placed in such convenient positions 
for reading, writing and sewing, that that 
drawback is not felt; and finally it can 
be lighted at a moment’s notice with a 
match, and be extinguished at will. The 
petroleum lamp has a good many advan- 
tages. It is cheap and very portable, and 
requires no installation. Its chief draw- 
backs are that it is dangerous, and takes 
a good deal of attention, and generally 
smells. The smell is not inherent in the 
lamp, and is due to bad trimming. It is, 
of course, known that in a large estab- 
lishment where the lamps are looked after 
by men they are all right; but in ordinary 
houses they are in the hands of women, 
and women seem unable to manage paraf- 
fine lamps. Another drawback is that they 
do not throw the light down well, and 
a shade or reflector is necessary. The 
petroleum lamp, however, will hardly in- 
terest this society any more than the can- 
dle, for it is essentially the light for small 
private houses, or for those in the country. 

By far the most important illuminants 
from this society’s point of view are gas 
and the electric light. As far as cost of 
gas and electric energy go, it is not dif- 
ficult to compare the rivals, but it is much 
more difficult to compare the cost per 
eandle-hour, including lamps and mantles 
and incidental expenses. As I have al- 
ready pointed out, the cost per candle- 
hour is not everything; the most im- 
portant considerations are between the 
burner and the eye. We need hardly 
consider the ordinary flat-flame burner 
now, though it is still very generally used, 
because the society is probably interested 
almost entirely in new, or at any rate 
modern buildings, which are not lighted 
with bat’s-wing burners. In the same way 
we might almost put the carbon lamp on 
one side, because it appears to be doomed, 
as the metal wire lamps seem bound to 
push it out of existence as soon as they 
can be made in large enough quantities, 
and, what is more important, as soon as 
the public gets into the habit of asking 
_for them. The metal lamps are far more 
eflicient than the carbon, but they have 
some special drawbacks of their own. 
Some do not work well on alternating cir- 
cuits. The makers are of the opinion that 
this is due to the mechanical vibration 
set up by the electromagnetic repulsion 
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between neighboring stretches of the fine 
wire. This is a difficulty that exists in 
some lamps only, and will most likely soon 
be overcome. The other and very serious 
difficulty is that it is apparently impossi- 
ble to make small lamps for reasonably 
high pressures. 

One of the great advantages the carbon 
lamp had over the mantle was that it 
could be made very much smaller without 
loss of efficiency. If you only wanted three 
candles to light a passage, for instance, it 
was no use having a fifty-candle gas lamp 
unless the fifty candles cost as little as 
the three-candle electric lamp. Again, in 
lighting a large room a number of small 
lamps is better than a few large burners. 
But in cases where the question of small 
lamps does not come up the mantle seems 
to be much more economical. It is re- 
markable that though the Welsbach Com- 
pany introduced small mantle burners, 
taking gas in proportion, they do not seem 
to have taken. It is, therefore, not a 
fair comparison to put the small electric 
lamp against the mantle, and then to 
claim in favor of the incandescent lamp 
that it alone can be made small. The fact 
is that people who buy mantles do not 
scem to want small lamps. It has always 
seemed to me that we are rather apt to 
give a consumer too much credit for 
economy and foresight, and to suppose he 
makes estimates of the relative advan- 
tages of gas and electric light. I am in- 
clined to think the average consumer 
never troubles about such matters at all. 
If he has gas in the house he wants more 
light, and so he puts in mantles, and he 
never compares his accounts to see whether 
he is paying more or less, and he has no 
ideas at all on the subject of relative 
prices per candle-power. If his servants 
are careless about the mantles, he blames 
the mantles and has them taken out 
again; if the gas company looks after 
them for him he is quite satisfied, unless 
his wife objects to the color of the light. 
His wife can now have yellow-light 
mantles. 

Another man will have electric light be- 
cause it is the fashion or because the 
builder has wired his house for him. He 
begins by using new lamps, and at first 
always turns the lights out whenever he 
leaves the room for a moment. But after 
a vear or two he uses blackened lamps 
and burns his lamps carelessly, and his 
quarterly account increases continually for 
the same number of lamps, and he never 
notices it. This is not the fault of the 
electrice light, but the electric light is not 
very well treated by its friends. 

It is thus impossible to get any sort of 
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clear idea as to the relative prices of light- 
ing by electricity and gas. Broadly, we may 
say that gas lighting with mantles is very 
much cheaper than any form of indoor 
electric light, except the mercury lamp. 
There are other questions, however. One 
is that of health. Gas uses up the air. 
This is a matter of great importance, espe- 
cially in towns. 

There is another consideration as well 
as that of light, and that is the con- 
venience of gas and electric supply for 
other purposes, such as power and heat- 
ing. For distribution of power in small 
quantities, of course, the electric motor is 
supreme, though for what would be large 
powers in domestic: use the gas-engine 
comes in. In heating neither would ap- 
pear to: have a chance against coal, but 
gas has many very great advantages. It 
can be turned on just when wanted, and 
it is clean and needs no attention, and no 
fires have to be laid or grates cleared up 
and polished. Just as gas heating can re- 
place fires, electric heating can in some 
cases replace gas. One can not help feel- 
ing that this is largely the fault of the 
gas engineer. I would suggest with dif- 
fidence, as I am not a specialist in gas 
stoves, that there are a few fundamentally 
wrong principles adopted. It seems to 
have been the idea of the original makers 
of gas fires that a Bunsen burner got 
more heat out of the gas than the ordi- 
nary flame; and the result is that most 
heating and cooking stoves have Bunscn 
burners. The reason why Bunsens are 
used in a laboratory is that bodies 
such as glass vessels can be put in the 
flame without being smoked, but it does 
not follow that the combustion is com- 
plete because there is no smoke. Though 
a Bunsen may burn perfectly alone, if you 
put a kettle on it seems at once to have 
the combustion checked and to give off 
bad gases—probably carbon monoxide. A 
Bunsen burner on the floor of a room to 
boil a tea-kettle will thus make it unfit 
to sit in in a few minutes. Now nearly all 
the boiling burners on a cooking stove 
are of the Bunsen type. If they are on 
the top of the kitchen range so that the 
fumes go up the chimney that does not 
matter; but a gas stove is generally not 
in an open chimney, and the fumes go out 
into the room. Nine-tenths of the heat- 
ing stoves for living rooms have Bunsen 
burners whose flames are choked with 
asbestos or iron radiators. The fumes 
then escape partly into the room even 
where there is no down draught in the 
chimney. Any one who values his health 
should never use a Bunsen flame gas 
stove without making sure that no Bunsen 
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fumes come into the room. There are 
gas stoves for living rooms with luminous 
flames and perfect combustion, but they 
are very uncommon. The gas stove might 
learn something from the electric stove. 
The object of a stove is not to heat the 
air that is in contact with it, but to radi- 
ate heat. If the heat is given to the air in 
contact with the flame and stove, most of 
it goes up the chimney and is wasted. 
The rest heats the air, which makes a 
current of hot air to the ceiling and a cold 
current along the floor. This is again of 
no use. Yet most gas stoves are con- 
structed so as to give every facility for 
heating the air—a very bad way of heat- 
ing a room. The electric stove radiates 
most of its heat, and thus gives it just 
where wanted, and is, therefore, useful 
in spite of its ridiculously low efficiency. 
The gas stove, on the other hand, is not 
made with any intelligent comprehension 
of radiation. If it were, the radiating 
portion would be as hot as possible, and 
the gas stove would most likely become 
a set of Bunsen burners keeping a row 
of mantles at a luminous temperature. 
The hotter the radiator the more it 
radiates and the less loss by convection. 
There would then be complete combus- 
tion, too. | 

Gas and electric light are by no means 
the only kinds of illuminant that con- 
cern us. In many cases acetylene is 
especially suitable. Acetylene does not 
seem to have been as successful as it de- 
serves. Everything new has a strong prej- 
udice against it, and people have some 
false idea that acetylene involves promis- 
cuous explosions in the back premises. 
Acetylene is cheap taken in candle-hours 
per shilling’s worth of carbide, but, of 
course, the generator needs attention, and 
the foul lime has to be got rid of some- 
how. In places where there is neither 
electric nor gas supply there is a great 
opening for acetylene, and it will prob- 
ably increase as prejudice is transferred to 
something newer. Carburetted air gas is 
another claimant for favor. 
carburetted gas is old, but it has never 
been successful. According to the in- 
ventors of the latest system, that is be- 
cause people used to saturate the air with 
a view to getting an illuminating flame, 
and the air used to vary in percentage 
of hydrocarbon, and used to deposit fluid 
in the pipes. In the “National Air-Gas” 
system the air takes up about one-half per 
cent of hydrocarbon and it is used for 
the incandescent mantle. The company 
claims that with cheap petroleum at eight 
pence a gallon its system gives 1,000 can- 
dle-hours for one-half pence, or 24,000 
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candle-hours for one shilling. This would 
be less than half the price of the light of 
the flame arc. I have no knowledge of 
this system myself. I have merely taken 
these figures as given to me; but they are 
good enough to warrant our giving this 
system very careful attention. 


— oe 


Electric Power in France. 


Consul Chapman Coleman, of Roubaix, 
shows the tendency in France toward the 
utilization of electricity for industrial 
purposes, which can now be obtained at 
reasonable prices, running as low and 
lower than one cent per horse-power per 
hour. Mr. Coleman writes: 

“In connection with an industrial ex- 
position recently held in the neighboring 
city of Tourcoing, several French authori- 
ties in electrical science have delivered in- 
structive lectures on the more extended 
use of electrical energy in industrial estab- 
lishments in France. While its industrial 
use in this region is yet limited, its con- 
templated larger employment in a section 
of France teeming with factories whose 
enormous varied productions, of which a 
considerable amount is exported to the 
United States, can not but be regarded 
with great interest in view of the increase 
in that output to be expected from a 
greatly extended application of the more 
economic method of manufacture by 
means of electrical energy. 

“This Department of the North, with an 
area of 2,205 square miles and a popula- 
tion of about 2,000,000, exported to the 
world in the calendar year 1905 products 
of the value of about $88,000,000 and to 
the United States of about $2,500,000. 

“The local press says that the putting 
in full operation of certain great stations, 
already established or in process of con- 
struction, for the development of electrical 
energy and its transmission to manufac- 
turing enterprises, together with further 
anticipated activity in this direction, will 
soon bring about a veritable revolution in 
the industries of this region. The success, 
notwithstanding the relatively high prices 
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demanded, recently achieved by the 
‘Société Lillois d’Eclairage Electrique, 
through the increased capacity of their 
plant, which has greatly stimulated com- 
petition in this domain, has led to the es- 
tablishment in the city of Lille or its 
environs of four further plants of large 
capacity for the production of electrical 
energy. The latest is a plant of 25,000 
horse-power about to be constructed at 
Marquette. 

“It is also reported that a fifth enter- 
prise will obtain the supply of electrical 
energy needed for its customers from cer- 
tain mining companies of the Department 
of the Pas-de-Calais. 

“While it will not be practicable to make 
general competitive price comparisons, an 
idea of relative cost may be formed from 
a comparison of proposed prices for elec- 
trical energy in the annexed table with the 
cost of prices given in the following ex- 
amples of motive power generated by the 
ordinary means of steam and gas: (1) For 
an industry whose continually varying 
needs are from twenty-five to 100 horse- 
power, the industry considered being a 
printing establishment, the cost price per 


kilowatt-hour is per machine 0.19 franc; 


(2) for an industry constantly requiring 
100 horse-power, the industry considered 
being a spinning mill, the cost price per 
kilowatt-hour per spinning frame is 0.146 
franc (franc = 19.3 cents). 

“The new electric companies have estab- 
lished price schedules, the figures being es- 
sentially the same for all. These are based 
upon a progressive decrease in cost, be- 
ginning with a charge of 0.20 franc per 
kilowatt-hour for a smaller horse-power 
and lowered to a charge of 0.05 franc and 
less per kilowatt-hour for subscribers for 
five horse-power or more, utilized during 
a stated number of hours. 

“The prices given in the following table 
are stated by the companies on the basis 
of the reckoning that the hours of utiliza- 
tion are equal to the kilowatt-hours con- 
sumed, divided by the kilowatt-hours in- 
stalled :” 


PRICE IN FRANCS PER KILOWATT-HOUR, 


For the first 


For the Forthe For more 
1,000 hours 1500 hours 2,000 hours than 4,500 

Hon, following. following. hours. 
0.20 0.20 0.20 0.20 
. 20 .14 .09 .05 
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THE HAMILTON, OHIO, NEW TELE- 
PHONE EXCHANGE. 


BY J. E. PEAVEY. 


On the northeast corner of Second and 
Ludlow streets, a quiet and choice dis- 
trict in the city of Hamilton, Ohio, the 
Cincinnati & Suburban Bell Telephone 
Company, of Cincinnati, Ohio, has re- 


cently completed and put into service a 


model manually operated telephone ex- 
change. 

After the company decided to erect and 
equip a new exchange, the first matter 
considered was to'erect a building and 


FıG. 1.—ExTERIOR VIEW oF HAMILTON (OHIO) EXCHANGE OF THE CINCINNATI & SUBURBAN BELL TELEPHONE 
OTERATING ROOM AND CHIEF OPERATOR’S DESK. 


supply an equipment that could not be 
surpassed by. any other for durability, 
neatness in design and efficiency in service. 
The completed building is as nearly abso- 
lutely fireproof as building material, aes- 
thetic design, convenience in service and 
comforts of the occupants would permit. 
Brick, ferro-concrete, steel, stone and mar- 
ble are used throughout; wood being used 
only for doors, minor trimmings and floors 
in the operating rooms, operators’ retir- 
ing room and manager’s office. On the 
side of the building, adjacent to other 
property, wired glass has been used in all 
windows. ? 


ELECTRICAL REVIEW 


The building has an ultimate capacity 
of 4,900 subscriber’s lines and 120 toll 
lines—a liberal provision, to accommo- 
date the growth of the business for a num- 
ber of years to come. The exchange was 
completed and put into service on Octo- 
ber 24. The cut-over from the old ex- 
change, which was located on High street, 
was accomplished in a very short space 
of time with no interruption to the 
service whatever. 

The Western Electric standard common 
battery relay equipment is used through- 
out—arranged for two-party selective 
service in the city, and six-party semi- 
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room, showing the local switchboard, chief 
operator’s desk and stairway. Fig. 3 is 
a view of the toll room. In connection 
with this view, the matter of providing 
auxiliary artificial lights for the operating 
rooms may be of interest and will be ex- 
plained. All switchboards are provided 
with the customary electric lamps, placed 
above the multiple in reflectors—arranged 
to throw the light down on the multiple 
and keyshelf. To provide an auxiliary 
or emergency light should the electric 
lights fail, it has been the custom to 
pipe the operator positions for gas. This 
being an objectionable arrangement, not 


S" ; iaai a so 


4 
‘ 
ae 
Í ad 
PA a 
i Fee] fesse] 
rat 
a 
v 


Fig. 3.—ToLL BOARD. 


selective service in the country for farmer 
lines. 

Fig. 1 is an exterior view of the build- 
ing. 

Both toll and the local boards are on 
the second floor ; the toll board being sepa- 
rated from the local operating room by a 
fire-proof and sound-proof partition. All 
employés gain admittance to this floor 
by one stairway of marble and steel con- 
struction, so located as to cause a mini- 
mum amount of confusion, and kept im- 
mediately under the supervision of the 
chief operators at all times. 

Fig. 2 is a view of the local operating 
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COMPANY. 
FıG. 4.—BATTERY CHARGING AND RINGING MACHINES. 


alone from the cost of installation and 
maintenance, but from inconvenience and 
delay in lighting the gas, a combination 
gas and electric fixture was designed. The 
gas-burner consists of a four-burner Wels- 
bach are around which electric incandes- 
cent lamps are arranged forming a neat 
ceiling fixture. In case the electric lights 
should become extinguised from any cause, 
it is only necesary to pull a small chain 
pendant beneath the chandelier and light 
the gas arc, which illuminates the operat- 
ing room. 

Fig. 4 is a view of the power room. The 
battery-charging and ringing machines are 
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in duplicate. One battery-charging unit 
consists of a motor-generator. set, the 
other unit being gas-engine driven. 

Fig. 5 is the battery room. There are 
twenty-two cells of chloride accumulator 
mounted upon pedestals and arranged so 
that tanks may be easily removed for 
cleaning. 

Fig. 6 is the local manager’s office, the 
company’s local manager, M. R. Barr, 
being shown in the foreground. 

Fig. 7 is a view in the basement, show- 
ing the tunne] and runway for the under- 
ground lead cables. The tunnel extends 
out to a manhole under the street in front 
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proper. Also by the use of this increased 
line voltage, standard common battery 
service has been extended into the rural 
districts, and the telephone company is 
now giving a six-party farmer service, 
using standard common battery instru- 
ments, permitting the farmer to have al] 
of the advantages of his city neighbors. 
Another feature of particular interest 
is the improved method of handling toll 
connections. A highly developed system 
has been installed that permits of more 
speed in handling connections, and giving 
far better transmission. With this ex- 
change the telephone company expects to 
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switchboard equipment to be used at an 
earlier date than was contemplated in the 
beginning. All credit for Hamilton’s 
telephone equipment is due to B. L. Kil- 
gour, general manager of the telephone 
company. 


The University of Illinois. 


Few people realize the rapid growth of 
the University of Illinois in its engineer- 
ing work. A recent count shows 293 
undergraduate students in electrical en- 
gineering alone. ‘There are more than 
1,100 in all branches of engineering, and 
over 4,000 in the entire university. 


Fic. 5.— MANAGER'S OFFICE. 


of the exchange building. In this view 
is also shown the entrance of the electric 
light and power wires by way of the cable 
tunnel, with their protection panels and 
meters. 

A feature of special interest in con- 
nection with this exchange is the use of 
forty-eight volts for transmission in the 
place of twenty-four volts, as now almost 
universally used by all telephone com- 
panies. 

The use of forty-eight volts gives a 
much larger radius of common battery 
service, thereby enabling subscribers liv- 
ing in the remote suburbs to have all of 
the advantages of those living in the city 
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give to the city of Hamilton 2.5 second 
service on the speed of answering calls, 
and an equally high efficiency on all other 
features of operating. 

The city of Hamilton is a manufactur- 
ing town, with a population of approxi- 
mately 30,000. It is surrounded by a 
well-developed farming country, which 
justifies this generous provision of tele- 
phone facilities. In conclusion it may be 
well to say that no better evidence can be 
shown of the public appreciation, than 
to state that since the exchange was put 
into service an increase in subscription 
beyond all expectations has developed, ne- 
cessitating placing orders for additional 


A meeting of the university branch of 
the American Institute of Electrical En- 
gineers was held in the electrical engi- 
neering laboratory on December 5. The 
paper by Dr. C. P. Steinmetz entitled 
“Transformation of Electric Power into 
Light” was read and the discussion opened 
by Professor A. P. Carman. The paper 
by Dr. Clayton H. Sharp entitled “New 
Types of Incandescent Lamps” was read 
and the discussion opened by Professor 
H. P. Wood. The Milwaukee convention 
paper entitled “The Self-Synchronizing 
of Alternators,” by Morgan Brooks and 
M. K. Akers, was read and demonstrated 
by Mr. Akers. 
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THE MEASUREMENT OF RECEIVED 
ENERGY AT WIRELESS 
STATIONS. 


BY GREENLEAF W. PICKARD. 


In no branch of the electrical engineer- 
ing of to-day is the need for accurate 
energy measurement more pressing than 
in wireless telegraphy, nor has less been 
accomplished than in this direction. 

When the art was in the empirical stage, 
the assumption was made that the re- 
ceived energy was well nigh infinitesimal ; 
that in this respect wireless telegraphy 
differed from all other modes of electric- 
ally communicating intelligence. And, 
because of this assumption, the most ex- 
traordinary claims have been made for 
wireless receivers, or oscillation detectors. 
In the literature of the past five years, 
one repeatedly finds the various detectors 
referred to as instruments of remarkable 
sensitiveness, surpassing all previous 
physical apparatus in this regard. 

As a matter of fact, the writer’s meas- 
urements have shown that in neither the 
amount of energy received, nor the sensi- 
tiveness of the detecting means, does wire- 
less telegraphy differ materially from 
telephony. As will be shown later, the 
received energy over the longest distances 
at present covered is hundreds of times 
greater than the amount required to 
operate a telephone receiver. 

Almost the only measurements of re- 
ceived energy on record are those of Dud- 
dell and Taylor made over comparatively 
short distances with the aid of a thermo- 
galvanometer. While this instrument, or 
better, the Fessenden hot-wire barretter, 
is capable in skilled hands of yielding ex- 
cellent quantitative results, the sensitive- 
ness falls far short of that required for 
the longer ranges over which wireless com- 
munication ig now commercially accom- 
plished. : 

During the past year the writer has de- 
veloped an extremely simple method of 
measuring the energy received at each 
discharge of the distant station, the only 
limitation being the sensitiveness of the 
detector employed. As a result, if the 
energy received at each discharge is over 
0.0005 erg, it may be readily and accu- 
rately determined. 

Briefly, the method consists in balanc- 
ing the discharge of a small condenser 
against the received signal, the condenser 
discharge being received upon the same 
circuit, and having the same periodicity 
as the received energy. Knowing the po- 
tential and capacity of the condenser when 
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balance is obtained, the energy is accu- 
rately known. 

In Fig. 1 the circuit required for this 
measurement is shown. A, S, L, T, G 
is the ordinary receiving circuit, the tu- 
ning inductance L being adjusted to give 
the maximum response in the telephone 
receiver R, which is connected to the de- 
tector D through the secondary of the 
oscillation transformer T. By throwing 
the switch S to the left, and depressing 
the key K,, a single discharge of the con- 
denser C may be thrown into the receiv- 
ing circuit. If the capacity of the con- 
denser is made that of the antenna A, 
and, as is usually the case, the inductance 
of the antenna is small in comparison with 
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Fre. 1.—DIAGRAM OF CONNECTIONS OF APPA- 
RATUS FOR MEASURING THE ENERGY OF 
ELECTRIC WAVES IN WIRELESS TELEGRAPHY. 


that of L and T, the periodicity of the 
discharge will obviously be that of the 
distant station. It will further be seen 
that inasmuch as the potential to which 
the condenser is charged is small, being 
at the most but a few volts, the sparking 
distance in air is extremely small, and 
the velocity of an ordinary key closure 
is sufficient to metallically complete the 
circuit, from the time the spark discharge 
starts, in much less than a microsecond. 
Therefore, the dissipation losses in the 
spark discharge affect only a small por- 
tion of the first half period of the oscil- 
lations, and are in consequence very small, 
the chief source of damping being the 
energy absorption of the detector circuit. 

While it is possible to use any form of 
detector that responds to the root-mean- 
square value of a wave-train, a preferred 
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form is a thermoelectric detector, con- 
sisting of a thermojunction between a 
metal point and -a silicon surface. This 
form of detector requires no battery in 
circuit, as it operates solely by regenera- 
tion of the joulean heat of the oscilla- 
tion at the contact into a short pulse of 
direct current in the telephone receiver. 
As this detector will give an audible sig- 
nal in the telephone receiver on so small 
an amount of energy as 0.00045 erg, it 
compares favorably with the electrolytic 
detector in sensitiveness, and permits the 
measurement of received energy in the 
most extereme cases met with in long- 
distance wireless telegraphy. 

The technique of the measurement is 
simple, and in many cases does not even 
involve the cooperation of the transmit- 
ting station, save that it be sending sig- 
nals of some sort. With the switch 5 
thrown to the right, the observer waits 
until he hears a dot, or series of dots, 
each consisting of a single discharge. The 
switch is then thrown to the left, and a 
dot or series of dots is made by the key 
K,. By repeating this process, and vary- 
ing the potential of the condenser by the 
potentiometer P, the intensity of the dots 
produced by the condenser discharge may 
be made to balance those sent from the 
distant station. Then, knowing the ca- 
pacity of the condenser, and the poten- 
tial to which it was charged, 

W = CV’ 
or, 
W (ergs) =(C (microfarads) V* (volts) )10 


In many cases, where sixty-cycle alter- 
nating current is employed at the trans- 
mitting station, the ordinary Morse dot, 
produced by a short pressure of the key, 
is in reality a series of discharges. In 
such event it is necessary that the opera- 
tor at the sending station should tap the 
key in such way that each tap gives but 
a single spark. 

Failing in the cooperation of the send- 
ing operator, and having no single spark 
dots, excellent measurements may still 
be made by the isolation of a single spark 
in a long dash. This is readily accom- 
plished by a key K, inserted in the de- 
tector circuit. Opening this key, and 
then sharply tapping it, a closure of the 
detector circuit lasting only some 0.000 
to 0.01 second is obtained. This usually 
results in the capture of a single spark, 
and a resulting single click in the tele- 
phone receiver, which may be balanced 
against the condenser discharge as before. 

An excellent example of a wireless sta- 
tion which can easily be measured hy 
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this method is the Marconi installation at 


South Wellfleet, Mass. The dots from this _ 


station are always single discharges, and 
can, therefore, be directly balanced against 
the condenser discharge. In Fig. 2 the 
result of a long series of measurements, 
both day and night, is shown. The re- 
ceiving antenna was distant ninety miles, 
and consisted of a lozenge-shaped fan 
of copper wire, suspended nearly: hori- 
zontally at an elevation of fifty feet from 
the ground. Its measured electrostatic 
capacity, which was also that of the con- 
denser used in the measurement, was 280 
nulcro-microfarads. 

The plotted results show that from day 
to day the received energy varies widely. 
While it is not the purpose of this article 
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desired frequency that will give a just 
audible dot being easily measured. In 
this connection it is interesting to note 
the extreme inefficiency of even the best 
forms of wireless detectors regarded as 
translating devices. . 

A high-resistance telephone receiver, of 
the type usually employed in connection 
with wireless detectors, will give a clearly 
defined dot, when a condenser of 0.015 
microfarad capacity, charged to a poten- 
tial of 0.00123 volt, is directly discharged 
through its windings. This corresponds 
to 0.23 X 10—* erg. The most sensitive 
detector at present in commercial use is 
the electrolytic, and this, a’ periodicity of 
500,000 cycles, requires 364 X 10—* erg 
for the same response. Therefore, the 
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incorporated, the initial movement being 
the installation of an independent tele- 
phone system in Chicago, Ill. Among the 
men interested in the company will be 
Martin W. Littleton, Brooklyn, N. Y.; 

J. D. Powers, Louisville, Ky.; E. L. Bar- 
ber, who is heavily interested in inde- 
pendent telephone companies in the Mid- 
dle West; Roland R. Conklin, director 
of the National Bank, of Cuba; Samuel 
M. Jarvis and John M. Shaw, president 


= of the Atlantic Telephone Company. This 


company and another to be formed for 
the same purpose will have a capitaliza- 
tion of $20,000,000. It is stated that 
arrangements have been made for laying 
wires in the Chicago subway, the tele- 
phone franchise for which has been se- 
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Fra. 2.—RECORD OF MEASUREMENTS OF ENERGY SENT OUT By ELECTRIC WAVES IN WIRELESS TELEGRAPHY 


cured by the above-named interests. The 
president of the independent company will 
probably be Roland R. Conklin, and the 
vice-president, E. L. Barber. 


to discuss the theory of this visitation, it 
may be pointed out that the energy re- 
ceived in the daytime is not materially 
less than that received by night. Ym Fig. 
® the day observations are distinguished 
from the night by being in outline, while 
the night measurements are shown as full 
black dises. Evidently, while for a dis- 
tance of ninety miles there is some vary- 
ing source of dissipation that at times re- 
duces the received energy to less than 
one-third of its maximum value, the effect 
of daylight can not be held responsible 
for this loss. | 

It will readily be seen that this method 
lends itself admirably to testing wireless 
detectors, the amount of energy at any 


efficiency is approximately 0.06 per cent. 
It is extremely unfortunate that the 
telephone receiver is inefficient at high 
frequencies, or it would be far better to 
discard the detector, leaving only thie tele- 
phone receivers in circuit. The low effi- 
ciency of wireless detectors points clearly 
to the importance of investigation in this 
direction, for, with a fairly efficient detec- 
tor, a great increase of present day ranges 
could be obtained. 
EE ee ee 
Another New Telephone 
Company for Chicago. 

A new telephone company, which will 
probably be known as the Independent 
Telephone Company of Chicago, is to be 
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New Head of Smithsonian. 

Professor Henry Fairfield Osborn, of 
New York city, was elected on December 
4 secretary of the Smithsonian Institu- 
tion to succeed the late Professor Samuel 
T. Langley. Professor Osborn is the first 
vice-president of the American Museum 
of Natural History of New York, and is 
regarded as one of the foremost scien- 
tists in America. He is also widely known 
as an eminent paleontologist 'and edu- 


cator. 
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THE TELEPHONE SITUATION IN 
CHICAGO. 


FROM A CHICAGO CORRESPONDENT. 


The telephone situation at Chicago con- 
tains elements of national interest. 

In two years the ordinance of the Chi- 
cago Telephone Company expires. “In 
order to enable the building of a new sys- 
tem in time to be in operation when the 
present system goes out of existence an 
ordinance should be granted to the Manu- 
facturers’ Telephone Company now” is the 
essence of the argument by which the tele- 
phone agitation is brought to a crisis at 
the present time. 

The Manufacturers’ Telephone Com- 
pany is an organization at the head of 
which is Levy Mayer, of the firm that se- 
cured the original charter for the Auto- 
' matic Telephone Company, later organizer 
of the Adjustment Company, which under- 
took to secure rebates from the Chicago 
Telephone Company for money paid it 
over and above the $125 per year charged 
for unlimited service, and more recently 
the “pro bono publico” advocate of lower 
telephone rates and total abolition of the 
Bell monopoly. His agitation of the tele- 
phone topic has aroused public interest 
to fever heat and enabled him to amal- 
gamate all the local opposition which the 
company has in a new company which 
offers to furnish Chicago with 25,000 tele- 
phones in one year and 50,000 in two years 
to take the place of the 130,000 the pres- 
ent company supplies, and entirely sep- 
arate from the automatic service in which 
a Wall street syndicate is announced to 
be about to invest $20,000,000, increasing 
that service from 7,000 or 8,000 sub- 
scribers to 100,000, and which company, 
it is rumored, has been selected by the 


various independent interests as the 
avenue through which they will enter 
Chicago. 


As the Manufacturers’ company is the 
centre of the excitement, it is necessary 
to analyze it before entering upon the gen- 
eral subject of the telephone in Chicago. 

It appeared on the scene in the form 
of an ordinance submitted to the com- 
mon council. This ordinance was sent to 
members of the council accompanied by 
a letter upon stationery of the Illinois 
Manufacturers’ Association, and signed by 
John M. Glenn, secretary of the associa- 
tion. Other letters were sent out upon the 
association’s stationery attacking the Chi- 
cago Telephone Company. 

With copies of these letters in his pos- 
session a correspondent of the ELECTRICAL 
Review called on the most prominent 
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Chicago members of the Illinois Manufac- 
turers’ Association to ascertain why the 
association had taken up the telephone 
situation in Chicago. It was found that 
such prominent members of the associa- 
tion as the Otis Elevator Company, the 
Simplex Railway Appliance Company, 
Carson, Pirie & Scott, Farwell & Com- 
pany, Sprague, Warner & Company, Ful- 
ler & Fuller and Clow & Sons entirely re- 
pudiated the action of Secretary Glenn, 
that thirty or more of them had signed 
a protest against such action, and several 
of them gave the ELrcTricaL REVIEW 
signed interviews which they authorized 
for publication, and which are quoted 
herewith. It was also found that some 
260 Chicago members of the 
ciation had signed the petition asking for 
a renewal of the Chicago Telephone Com- 
pany’s ordinance. | 

The Otis Elevator Company, when asked 
for an interview, signed the following for 
publication : 


“OTIS ELEVATOR COMPANY. 
“CHICAGO, ILL., Nov. 21, 1906. 


“We are members of the Illinois Manufac- 
turers’ Association. I was a member of a 
committee from the Union League Club 
which attended a meeting of the directors 
of the Illinois Manufacturers’ Association 
at the Mid-Day Club in the First National 
Bank Building to protest against the use of 
the Manufacturers’ Association’s name in 
connection with the telephone question in 
the city of Chicago, as we believe this to 
be a matter which the people of Chicago, 
through their various local organizations 
and their city government, can adjust equit- 
ably for all concerned. . . . 

“As the independent telephone companies 
have not as yet effected the organization of 
a telephone system which will give us access 
to such cities as New York, or which will 
enable Chicago business houses to reach in- 
dependent telephone subscribers generally 
in the various places in Illinois, Wisconsin, 
Indiana, Iowa, etc., without an entire change 
of mechanical equipment, the investment of 
large additional capital, and the general 
substitution of the new service for the old, 
we do not feel that Chicago should even con- 
sider the possibility of abolishing the present 
Bell telephone service. We are large users 
of that service, having two trunk lines for 
our own use, for which we pay at the usual 
rate, and four trunk lines for the use of 
our customers, for which they pay the bill, 
thus enabling us to have the benefit of six 
trunk lines without paying for any part of 
the service beyond that which we use our- 
selves. 

“As far as competition is concerned the 
city of Chicago has already granted oppor- 
tunity for the independents to come into the 
city under the provisions granted by the 
charter of the automatic, which charter pro- 
vides for the use of either automatic or the 
manual service, and which the principal in- 
dependent interests have signified their in- 
tention of using as a means of admission to 
this city. . . . 

“We believe Mayor Dunne is entirely right 
in enquiring fully into all the facts and 
figures of the telephone service, and endeav- 
oring to give Chicago the benefit of the best 
service at a fair rate. 

“We do not believe that the people who 
supported him for mayor are in favor of 
granting a charter that will demoralize the 
telephone system of the city of Chicago 
through discontinuance of the present serv- 
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ice and turn a public utility over to men 
who are not experienced in that line. 

“We have signed a protest against the use 
of the Manufacturers’ Association’s name in 
that connection because we do not sympa- 
thize with the undertaking, and believe that 
the present company is furnishing service 
that is as good as we could reasonably ex- 
pect in a city of such rapid growth, and at 
rates which, under the new ordinance, will 
represent the application of equity in the 
interests of both the business and general 
public. 

“Our experience with two telephone sys- 
tems in the city of Cleveland leads us to 
favor one system only. Two systems means 
doubling the inconvenience and expense of 
the service and dividing its value. 

“Read and approved for publication. 


“(Signed) E. A. RUSSELL, 
“Treasurer Otis Elevator Company.” 


Another signed interview also shows the 
drift of sentiment among members of the 
Manufacturers’ Association: 


JAMES B. CLOW & SONS. 
“CHICAGO, November 22, ’06. 


“From our experience I believe we have a 
better telephone service in Chicago than in 
any other large city I have visited. I do 
not own any stock in the Chicago Telephone 
Company, but I have considered the subject 
only as a citizen and a subscriber. I know 
that in New York and other large cities 
where we have branch offices the service is 
not as good as that in Chicago, and we are 
satisfied to pay a fair price for good service. | 

“We are members of the Illinois Manu- 
facturers’ Association and consistently op- 
pose the position taken by certain officers of 
the association in organizing a telephone 
company. .. . 

“Few seem to realize what the Chicago 
Telephone Company has done for this city. 
It has accomplished more than any other 
concern I have known to keep up with 
the demands upon it for extensions. If any 
ordinary manufacturing concern had been 
called upon to extend its plant as rapidly 
as the Chicago Telephone Company it would 
in all probability have been forced into 
bankruptcy. The city of Chicago has not 
been able to keep up with the growth of the 
city. It has not been able to pave the 
streets, lay water mains or sewers fast 
enough to take care of its increasing popu- 
lation. The telephone company has kept 
up with the growth of the city, and in addi- 
tion has extended its lines and its service to 
every new suburb ag fast as required, and it 
has spent millions of dollars giving the city 
the best possible equipment and service. 


“Authorized for publication. 
“(Signed) W. B. Crow.” 


William V. Kelly, of the Simplex Rail- 
way Appliance Company, signed the fol- 
lowing for publication: 

“It would seem that the efforts of the 
Illinois Manufacturers’ Association in 
telephone matters are largely confined to 
Levy Mayer and Mr. Glenn. I did not 
know the association was actively inter- 
ested in a telephone company. I do not 
know of any meeting at which the 
statements made by Mr. Glenn were au- 
thorized or at which the association was 
committed to an endorsement of the 
Manufacturers’ Telephone Company.” 

S. S. Gregory, attorney for the Auto- 
matic syndicate which has been announced 
as about to spend twenty millions expand- 
ing that service in Chicago, said that Mr. 
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Mayer did not represent him or his in- 
terests. 

President Conklin, of the Illinois In- 
dependent Telephone Association, said 
Mr. Mayer did not represent his associa- 
tion and that he did not think he repre- 
sented the Wisconsin Association. 

Secretary McMeal, of the newly formed 
Telephone Manufacturers’ Association, 


said that the association was not repre- 


sented by Mr. Mayer. This is a powerful 
organization that will endeavor to pro- 
mote the interests of independent tele- 
phony, holding its first meeting at the 
Auditorium, December 7th. Mr. McMeal 
added that he did not doubt the Chicago 
Telephone Company would be able to se- 
cure a charter. 

Secretary Brown, of the Civic Federa- 
tion, said he believed the Chicago Tele- 
phone Company was the one to solve the 
telephone question in Chicago and came 
out strongly advocating one company and 
measured rates. 

President Wheeler, of the Illinois Tun- 
nel Company, said there would be but 
ene company and that the mayor would 
not charter another independent tele- 
phone company. 

The mayor said he favored letting the 
Bell company and the independent com- 
pany fight it out and prove by the test of 
time which is better able to serve the city 
and then buy that one, under municipal 
ownership sanctioned meanwhile by the 
legislature. He favors one company, as 


the “telephone is a natura] monopoly,” and. 


said that if a new company came in it 
would have to pay the Chicago Telephone 
Company a fair price for its equipment. 

“Do you know who represents the in- 
dependents—Mr. Mayer or some of the 
others ?” 

“I can not say.” | 

These things are important because the 
telephone debate in Chicago seems to hinge 
pretty largely on the admission of the 
independent telephone companies, and the 
mayor is authority for the statement that 
they are already provided for in the auto- 
matic charter which will give them entry 
to the city and permit them to use the 
manual service if the automatic does not 
prove satisfactory for a large exchange. 

The hearings are going on almost daily 
and teem with exciting episodes. The 
Manufacturers’ company is being used to 
pound down the rates of the Chicago Tele- 
phone Company, which does not seem to 
object to being pounded down to a basis 
that will be entirely reasonable, but ob- 
jects to the Manufacturers’ company 
being made dictators of rates. In fact, 
the Chicago company has submitted an 
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ordinance that provides for universal in- 
troduction of the measured basis among 
business houses in place of the unmeasured 
service, and its contention that this is the 
only fair basis (pay-for-what-you-get) is 
meeting with endorsement by the leading 
business houses who would seem at first 
glance to be most affected by the change, 
but who are beginning to realize that 
measured rates will really benefit them, 
for they will increase the popularity of the 


service and thus increase the subscribers, . 


and also that business concerns that have 
been restricting themselves to as few tele- 
phones as possible while they cost so much 
per instrument will now be able to have 
all the instruments they need at so much 
for each call, and thus accommodate the 
hosts of customers who have been so often 
greeted with the busy call under the pres- 
ent system. | 

As Chicago introduced the five-cent- 
nickel-in-the-slot system, and four-fifths of 
its subscribers use that service without 
protest and are demanding increased 
service faster than the company can supply 
it, the company has an overwhelming ar- 
gument in its favor and will doubtless be 
able to make its point. It has 130,000 
subscribers and about 5,000 or 10,000 more 
in sight. It has offered to give five-cent 
service all over Chicago. It has reduced 
the general rates fully thirty-three per 
cent. It has taken the councilmen to its ex- 


changes to prove to them that the new 


company couldn’t duplicate any such a 
system in ten years, and the councilmen 
who went are convinced that this is true. 

But the Manufacturers’ company, 
though it has accomplished the purpose 
for which the newspapers backed it, name- 
ly, to secure reduced rates, still holds the 
centre of the stage, demanding an ordi- 
nance that will cut Chicago off from the 
long-distance service of the American 
Telephone and Telegraph Company, cut 
it off from New York, Washington and 
all other cities that are still exclusively 
Bell, and additionally cut off over three- 
fifths of the present local subscribers from 
any service at all. 

These things will make the telephone 
situation in Chicago very interesting for 
some time to come. 

Saturday’s meeting of the council com- 
mittee developed several very interesting 
features. General Manager Hibbard, of 
the Chicago Telephone Company, under 
cross-examination by Mayor Dunne, dem- 
onstrated why the Bell service can not be 
opened up to independent companies 
wishing to enter Chicago without com- 
pelling such ,companies to enter into a 


ê 
contract with it by which the contracting 
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company will be obliged to furnish equip- 
ment and service enabling the successful 
long-distance use of the system. He 
proved conclusively that no municipality 
can control the operation or equipment 


of outside companies any more than a 
state can control the railroads outside its 
borders. 

In the case of the companies operating 
in harmony with the Bell, there was abso- 
lute control of the service all along the 
line, as for instance, from Chicago to New 
York—thus enabling the Chicago com- 
pany to locate and compel correction of 
any deficiency or insufficiency of equip- 
ment or service to the end that every item 
entering into the complicated proposition 
of long-distance service should be brought 
to a standard. 

“I was very much interested in Mr. Hib- 
bard’s elucidation of the telephone sys- 
tem,” said Chairman Young of the com- 
mittee, to the REVIEW representative after 
the meeting. “He showed us clearly that 
without every part of the system being 
under harmonious control you can not 
get satisfactory service. I was particu- 
larly taken with the way he showed that 
long-distance service is not like railroad 
service, for when one uses the long-dis- 
tance service he instantly ties up an 
enormous amount of property along the 
whole line. I am more and more im- 
pressed each day with the magnitude of 
this question. It is the biggest thing we 
have to handle here in Chicago, and the 
most vitally important. It takes prece- 
dence just now of the traction problem, 
for whatever Chicago does will affect 
every city in the Union and have its in- 
fluence not only upon hundreds of mill- 
ions of dollars invested or to be invested 
in telephony, but also tend to benefit or 
injure every person in business which in 
anyway centres at Chicago. We shall 
get the best experts we can and let them 
help us find the facts and figures upon 
which to base our action.” 

Mr. Young has made a study of rates 
in different cities, and recently the com- 
mittee published his report in a pamphlet. 
While the sessions of the committee be- 
come excited with the attacks of Mr. 
Maver upon the Bell, and the retorts of 
Judge Payne, and while the experts and 
the alleged experts pour oceans of tech- 
nical testimony over the long-suffering 
councilmen, he remains quiet and digni- 
fied, never taking any part in the de- 
hate, except to aid in extracting informa- 
tion for well-considered future action. 
Mavor Dunne has already gone on record 
as saying he did not care who got the 
ordinance as long as the best and cheap- 
est service was given the city, and persist- 
ing that he should be given the benefit 
of the services of an impartial expert. The 
committee has fallen into line with this 
idea and is asking for suggestions as to 
the best experts in the country. 

Judge Payne said his company was 
well pleased to have the whole matter re- 
ferred to experts, for the further the 
committee went into details and found 
out facts, the better for the Bell. 
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BOOK REVIEWS. 


“Elementary Experimental Magnetism and 
Electricity.” William Allanach. New York. 
Longmans, Green & Company. Cloth. 266 
pages. 5 by 74%% inches. Illustrated. Sup- 
plied by the ELectricaL Review at $1.20. 


A guide for an elementary course such 
as is offered in the public schools or in 
evening classes for artisans and others. 
The treatment is experimental, a method 
which assists greatly in holding the inter- 
est of the students, though it is apt to 
leave them with a rather confused mass 
of information not arranged in any 
logical way, if it be not supplemented by 
other methods. The ground covered is 
that usually gone over. The mathemati- 
cal proofs are simple and should present 
no difficulty to the student. 


“The Grouping of Electric Cells.” W. F. 
Dunton. New York. Spon & Chamberlain. 
Cloth. 52 pages. 4 by 6% inches. Sup- 
plied by the ELectricaL Review at 60 cents. 


The chief feature of this work is a dem- 
onstration that the rule hitherto taught 
as a perfectly accurate one for grouping 
cells for getting the greatest possible cur- 
rent can not be relied upon to give the 
best grouping in all cases. It is shown 
that the current obtainable with the best 
regular group may be less than given by 
some irregular group. Two rules are 
given, one for grouping cells so as to get 
the greatest possible current, and the 
other for finding the smallest number of 
cells that will send a given current 
through a given external resistance. The 
treatment is, of course, purely analytical. 


“The Practical Engineer Electrical Pocket- 
book and Diary.” 1907 edition. Manches- 
ter, ‘England. Technical Publishing Com- 
pany. Limited. Flexible leather. 474 pages. 
3% by 5% inches. Price, 1s. 6d. 


This is a small pocketbook containing 
a good deal of useful information per- 
taining to electrical science and practice. 
The various electrical units and laws are 
defined and explained, in most cases the 
authority for the statement being given. 
There are the usual tables of resistance 
and electrical constants and a brief de- 
scription, some details of the apparatus 
used being given, though these pertain 
mainly to English practice. Methods of 
testing are explained and the necessary 
instruments described, the practice again 
being English. Different types of elec- 
trical machines are described, methods of 
computing their constants being given. 
Alternating currents receive a brief treat- 
ment. The mechanical features of elec- 
trical design are taken up. There are 
many descriptions of electrical devices 
such as lamps of different types, motors 
and motor-controlling apparatus. The 
book contains the usual tables of mathe- 
matical and physical constants and the 
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rules governing the use of electrical ap- 
paratus in Great Britain. 

“Electricity as Applied to Mining.” Sec- 
ond edition, revised and enlarged. Arnold 
Lupton, G. D. Aspinall Parr and Herbert 
Perkin. New York. D. Van Nostrand Com- 
pany. Cloth. 320 pages. 6 by 9 inches. 


190 illustrations. Supplied by the ELEC- 
TRICAL REVIEW at $4.50. 


In the preparation of this book a pro- 
fessor of mining engineering, a professor 
of electrical engineering and a mine man- 
ager have cooperated to produce a work 


giving the leading truths and the main 


principles of electricity and electrical en- 
ginecring, and to show how they should 
he applied to mining work. The first 
part of the book is devoted to a discussion 
of the principles of electricity and mag- 
netism, a description of various types of 
primary and secondary batteries, and of 
electrical machinery of various types. The 
significant features- of these devices are 
dwelt upon and there is a brief discus- 
sion of the engineering features of a gen- 
erating station. The question of distribu- 
tion and transmission, the calculation of 
conductors, a discussion of methods of in- 
stalling electrical systems and of methods 
of applying motors to driving various 
mining machinery, follow in logical order. 
The method of treatment throughout is 
simple and one easily followed by those 
who have not made a particular study of 
electrical theory. An appendix contains 
special rules for the installation and use 
of electricity in force in Great Britain. 


The Telephone Manufac- 
turer’s Association. 


Announcement is made of the organiza- 
tion at the Auditorium, Friday, December 
7, of the Telephone Manufacturer's Asso- 
ciation, the object of which is the promo- 
tion of independent telephony. 

The organization committee 1s made up 
as follows: president, I. G. Ihmsen; sec- 
retary, H. B. MeMeal; treasurer, J. P. 
Cracroft. 

The following companies are said to be 
represented: | Stromberg-Carlson Tele- 
phone Manufacturing Company, Roches- 
ter, N. Y.; Dean Electric Company, 
Elyria, Ohio; North Electric Company, 
Cleveland, Ohio; Vought-Berger Com- 
pany, La Crosse, Wis.; Standard Tele- 
phone and Electric Company, Milwaukee, 
Wis.; Swedish-American Telephone Com- 
pany, American Electric Telephone Com- 
pany, Monarch Telephone Manufacturing 
Company, Farr Telephone and Construc- 
tion Supply Company, and Western Tele- 
phone Manufacturing Company, Chicago. 
Hl.: Acme Telephone and Electrie Com- 
pany, Albia, Iowa; Sumter Telephone 
Manufacturing Company, Sumter, S. C.; 
Williams-Abbott Electrice Company, Cleve- 
land, ‘Ohio: Chicago Telephone Supply 
Company, Elkhart, Ind.; Century Tele- 
phone Construction Company — and 
Ericsson Telephone Manufacturing Com- 
pany, Buffalo, N. Y.; Automatic Electric 
Company, Chicago, Ill. 
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New York Electrical Society. 


The two hundred and sixty-fourth meet- 
ing of the New York Electrical Society 
will be held at the Edison Auditorium, 44 
West Twenty-seventh street, New York 
city, Wednesday, December 19, at 8 P. mM. 
A. O. Benecke, of the American Instru- 
ment Company, Newark, N. J., will de- 
liver an address on “Electrical Measuring 
Instruments.” Mr. Benecke will discuss 
the mechanical and electrical problems 
involved in the consideration of the per- 
manent magnetic field; the action of the 
damping frame; the winding of the mov- 
ing coil; the relation between controlling 
force, torque and weight of the moving 
system; the pivoting of the moving coil; 
the difference in the requirements for volt- 
meters and ammeters; series resistances 


and shunts; the shielding against external 
magnetic fields, and the possibilities of 
the instruments in respect to accuracy and 
sensibility. The lecture will be illustrated 
with lantern slides. 


E -—-— —— 


Brilliant Electric Company to 
Build New Factory. 


It is announced that the Brilliant Elec- 
trie Company, of Cleveland, Ohio, manu- 
facturer of the well-known Brilliant 
incandescent lamps; will erect a mod- 
ern lamp factory at Conneaut, Ohio. 
The company has enjoyed a phenomenal 
growth during the past year, the in- 
crease in business being from 300 


to 500 per cent. The general offices 
will probably remain in Cleveland, but 
a modern suite of offices will be 
equipped for the engineering and manu- 
facturing departments at the new factory. 
Already advertisements have been placed 
in the Conneaut local papers asking for 
a large number of employés, to form a 
nucleus for the new manufacturing force. 
It is expected that the new plant will be 
in operation by about June 1, 1907, with 
an initial floor equipment of 50,000 
square feet. 


Strike at the Works of the 
General Electric Company. 
There is no alarm felt by the General 

Electric Company over the strike affect- 
ing about 2,000 employés, members of the 
Industrial Workers of the World. Re- 
cently three draughtsmen employed in the 
switchboard department were discharged 
for incompetency. Failing to secure 
their demands for reinstatement of these 
men. the disaffected members quit on Sat- 
urday afternoon. By Wednesday the strik- 
ers had returned to their positions, leaving 
the three to seek places elsewhere. There 
was considerable dissatisfaction among the 
workmen over the trouble caused by the 
unreasonable attitude of these three men, 
and the Federation of Labor refused to 
support the strike. 
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THE EVOLUTION OF GAS POWER. ! 
BY F. E. JUNGE. 


The conservation of the world’s natural 
resources, both by economic methods of 
production and by scientific means of 
transformation, tends toward the stability 
of modern industry and is essential to 
the life and prosperity of future gener- 
ations. | 

Great savings in the world’s supply of 
fuel materials can not be made unless re- 
course is had to the-elimination of tradi- 
tional methods of production which have 
largely stood in the way of economical 
progress, and to the adoption of novel 
means of generation which effect the 
transformation of fuel energy into me- 
chanical power in a more direct and ef- 
ficient way. To the achievements already 
realized in this direction, there has lately 
been added one that even a few years ago 
would have been deprecated by the con- 
servative engineer as a more or less fan- 
tastic and impossible dream, namely, the 
gasification of inferior grades of fuel, the 
utilization of waste products, and their 
direct conversion into useful power in gas 
engines. 

Who can help admitting that the em- 
ployment of gas power has actually be- 
come a factor of consequence in the 
world’s total energy output when it is con- 
sidered that in Germany, a small country 
of four-fifths the size of Texas, there are 
to-day in the iron and coal industry alone 
in active service or in contemplation 136 
gas-blowing engines with 161.300 horse- 
power, 200 gas dynamos with 206,300 
horse-power, eleven gas engine roll drives 
with 17,000 horse-power, and forty-seven 
coke oven dynamos with 40.000 horse- 
power, besides four engines with 1,500 
horse-power, for other purposes, or 
a total of about 400 large gas engines with 
a combined capacity of 420,000 horse- 
power. 

As in the case of every other technical 
innovation the early period of growth of 
a novel method of energy making must 
needs be sporadic and must encounter 
competition in order to gain strength to- 
gether with progressing expansion. Iso- 
lated inventions even if commercially 
sound will fail unless technical science 
and the development of appliances are cor- 
respondingly advanced. 

Various attempts to improve on the 
working process as carried out in standard 
engines (as by prolonged expansion, com- 


1 From a paper read at the meeting of the American 
Society of Mechanical Engineers, held in New York, 
December 1-7. 


exhaust of gas engines. 
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pounding, and water injection) have 


. proved to be entries on the wrong side 


of the balance sheet. The drawbacks 
common to all of these so-called improve- 
ments are increased bulk, weight, first 
cost, and negative work expanded. The 
best method of prolonging expansion is 
by high compression of the dynamic 
charge before combustion. The most 
economical way of reducing heat losses 
through the exhaust is by utilizing the 
same for raising steam in an exhaust 
boiler. As high as 160 pounds per square 
inch can in this way be generated and 
used for factory heating or other purposes. 
Generally ten per cent or more of the 
total output can be recovered from the 
Even the inter- 
esting experiments of that distinguished 
authority, Dugald ‘Clerk, in which he 
tried to improve on the working proc- 
ess by increasing the density of the 
charge before compression, have failed to 
effect any considerable advantage. The 
additional neutral gas he used, though it 
reduces temperatures all around, tends 
to retard the influx of heat, and thereby 
promotes after burning and heat loss 
through the exhaust. The combustion 
process pure and simple, as used in the 
standard types of engines (the Nurem- 
berg, the Koerting, the Oechelhauser, the 
Cockerill, the Westinghouse, the Reich- 
enhach, ete.), gives the highest economic 
efficiency attainable with the Otto cycle. 

Another practical drawback, and one 
that can not be overcome by the highest 
engineering skill because inherent in the 
cvele, is the lack of overload capacity in 
gas engines and the fact that the range of 
economical load is limited to only a frac- 
tion of the total. This is by no means 
as small as is usually held. Another un- 
fortunate characteristic of the gas engine 
is its lack of overload capacity. This 
often militates against its adoption and 
is especially felt when operating urban 
and interurban railway plants. It can 
be compensated either by. a storage bat- 
tery of sufficient capacity, or by an aux- 
iliary steam turbine system as proposed 
by Stott, or by the installation of spare 
gas engine units with a corresponding 
equipment for gas storage or instantane- 
ous generation. ‘There is no prime 
mover that lends itself better to the latter 
application, especially as since the em- 
ployment of compressed air, gas engines 
can be started quite as easily as steam en- 
gines. 

Since the majority of failures of gas- 
power plants have been due to the fact 
that the engines selected were too small 
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for the maximum duty which they were 
expected to perform, the rating of gas 
engines should be standardized and the 
public should be advised by the manufac- 
turers that for a service with heavy over- 
loads, such as occur, for instance, when 
driving rolling mills, the capacity of gas 
engines must be considerably larger than 
that of steam engines. 

Though the ideal after which we are 
striving is still far from what we have 
actually attained, it would be wrong to 
conclude that the present type of gas 
prime movers is not on a high level of 
excellence, not only as an economical, but 
as a reliable machine. Just as the steam 
turbine can not be regarded as having 
reached its highest state of perfection and 
vet is a commercial engine of the great- 
est possibilities, so it is with the gas en- 
gine. After having passed out of the 
costly experimental state and after hav- 
ing reached a condition of standard de- 
sign, its manufacture is now as profitable 
to the engine builder as its application is 
to the power consumer. 

The variety of-earlier forms has now 
been reduced to two classes—(1) the 
double-acting-tandem four-cycle engine 
and (2) the double-acting two-cycle en- 
gine. The single-acting type of each is 
only applicable in the smaller sizes. Each 
tvpe has its disadvantages and each its 
special field of application. The four- 
cycle is used for general power work and 
the two-cycle for blowing service and 
wherever variable and low speeds are es- 
sential. There is a tendency toward the 
employment of higher speeds in large gas 
engines, in order to reduce the first cost 
also of the generator. Therefore, since 
the peculiar process of charging with an 
open exhaust limits the two-cycle engine 
to speeds of from eighty to 100 as a 
maximum, this type is at a disadvantage. 
It would lend itself better to the building 
of vertical engines. Vertical engines prom- 
ise great savings in manufacture and, of 
course, in floor space. They must be de- 
veloped in order to compete with steam 
turbines in space economy, and also for 
purposes of ship propulsion. 

Of the various methods of regulation ap- 
plicable in large gas engines, namely, the 
quality, quantity and combination system, 
the last-named (as developed by Reichen- 
bach and Mees) is superior to all, because 
it reduces the calorific value and the quan- 
tity and therefore the compression of the 
mixture at the lower loads less than do 
the others. Therefore, more regular and 
efficient combustion is secured with de- 
creasing load and lean mixtures, especially 
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when the point of ignition is automatically 
advanced. 

Regarding the latest thermal perform- 
ances of internal-combustion engines, at- 
tention is called to (1) a fourteen-horse- 
power Manienfelde alcohol motor and a 
seventy-horse-power Diesel oil engine 
showing on test an indicated thermal effi- 
ciency of 41.7 per cent; (2) a twenty- 
horse-power Gueldner gas engine running 
on city gas with 42.7 per cent, and 
(3) a 500-horse-power Borsig-Oechel- 
hauser coke-oven gas engine with 38.6 
per cent. These figures refer to ap- 
proximately full-load conditions. There- 
fore, one horse-power indicated in the cyl- 
inder of the best gas engines so far on the 
market requires the expenditure of only 
1,490 calories or 5,900 British thermal 
units. The economic efficiency of the latest 
types of gas engines, based on the actual 
output of available work, is therefore be- 
tween the limits of thirty-two and thirty- 
three per cent. 


In large power plants the item of fuel 


cost is composed, besides the price for the 
coal, of the expense of handling it be- 
tween the car and the ash pile, including 
sufficient fuel storage capacity to guaran- 
tee permanence of production during all 
emergencies, and especially against inter- 
ruptions in the supply service, such as are 
occasioned by strikes, railroad accidents, 
car or locomotive famines, etc. It is ob- 
vious that with the reduction of the fuel 
bill to one-third, the interest on the 
amount of capital locked up in the coal 
stored, and in the storage equipment, as 
well as the cost of operation and upkeep, 
are correspondingly reduced. With the 
same investment the gas-power plant can 
tide over periods of fuel shortage and 
keep up production when the steam com- 
petitors would have to shut down. 

The question of fuel valuation which 
comes up when studying the comparative 
cost of power plants and their economics 
has still another aspect. The present atti- 
tude is that the cheaper the fuel the less 
profitable it is to use gas power in a plant. 
If, therefore, a gas-power plant can not 
effect a saving in the cost of labor, sup- 
plies and repairs over what is obtained 
with steam, there will be a definite eco- 
nomic limit fixed which is determined 
by the price of fuel, and beyond which 
there is apparently no hope for gas power. 
Curves have been plotted showing diagram- 
matically the comparative cost of a gas 
and a steam installation. When first 
plotted they were equal for coal in the 
neighborhood of $2 per ton. A year later 
it was shown that the two cost lines crossed 
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at a point corresponding to a value of 
coal of $1 per ton. It has been suggested 
that a further reduction in the price of 
gas-power machinery may eventually tend 
to effect a crossing of the two curves at 
the zero point of the cost of coal. This 
would mean that when fuel can be had 
for nothing both plants can deliver power 
at the same cost. 

There is so much being said just now 
about the realization of ideas in industrial 
pursuits that it is surprising to find in 
the conservation of fuels no trace or effect 
of such doctrine. All power plants are 
designed with the ultimate object of being 
producers of wealth for the present owners 
and with no regard for future activities, 
But even when guided by purely material 
motives, it is well to remember that the 
valuation of property is subjected to great 
fluctuations brought about by the rapid 
expansion of industries and the develop- 
ment of new branches. 

The gas producer in its present form is 
a comparatively modern creation. Devel- 
oped from the regenerative furnaces such 
as were employed, among others, by Sie- 
mens in the process of steel making, they 
found early attention in England and 
France. These earlier producers were of 
the pressure type. In them steam and air 
were blown through an incandescent fuel 
bed, and the gas thus generated was stored 
in a holder. Their sphere of application 
was considerably reduced by the invention 
of the suction producer, which was first 
developed by Benier in France and by 
Koerting in Germany. Its apparent ad- 
vantage consists in that the gas-making 
apparatus is under suction instead of un- 
der pressure, since air and steam are 
drawn through the fuel bed by the as- 
pirating action of the engine piston. No 
extra coal-fired boiler is required for rais- 
ing steam. This performance is left to the 
sensible heat of the gases leaving the pro- 
ducer. The bulky gas-holder is also elimi- 
nated. 

Suction gas plants are very simple, safe 
and reliable in action, and have found an 
extensive field of adoption in Europe and 
also a limited sphere of usefulness in this 
country. The lower grades of American 
fuels present characteristics less suitable 
for gasification than are possessed by the 
European coals. 

Of all the various industries which have 
been benefited by the evolution of gas 
power, the iron industry has been the most 
favored, since the blast-furnace as the po- 
tential source of energy not only serves to 
convert the raw materials into pig iron, 
but also produces gas as a valuable by- 


Vol. 49—No. 24 | 


product. This can be used for producing 


, the power that is required in the power 


plant proper, and besides leaves available 
a considerable surplus for other uses. 

It is a well-known fact which need not 
be here developed in detail that of the 
total quantity of gas generated in a blast- 
furnace plant about fifty per cent is re- 
quired within the plant. This includes 
losses at the furnace top and in pipings, 
viz.: for driving blowing engines, heating 
blast stoves, operating the cleaning plant 
and generating electric energy in the cen- 
tral station, while the rest, representing 
an amount equal to twenty-five horse- 
power per ton of pig iron produced everv 
twenty-four hours is available for outside 
purposes or sale. Modern combined works 
often possess their own collieries and coke- 
oven plants, which represent an additional 
source of available power. 

In modern by-product ovens the quan- 

tity of gas produced depends on the 
quality of the coal coked, on its moisture 
and on the type of oven, and varies con- 
siderably in composition during one cok- 
ing period. Deducting sixty per cent for 
heating retorts and ten per cent for 
driving plant auxiliaries, there remain 
available for every ton of coal coked in 
twenty-four hours, from five to six horse- 
power for other uses. The third source 
of energy, the gasification of culm piles, 
will liberate from every ton of culm 
charged in the producer in twenty-four 
hours about twenty-five horse-power, after 
deducting losses through deterioration, 
ete. 
' That the total amount of useful power 
that can be gained by scientific transfor- 
mation from the first two sources alone 
is no negligible quantity will be seen 
when applying the above figures to Ameri- 
can conditions. With an annual coke 
production of 35,000,000 tons in the 
United States, and utilization of the coke- 
oven gases in regenerative ovens, there 
can be liberated with modern gas engines 
in the neighborhood of 1,500,000 horse- 
power, if a best consumption of 8,000 
British thermal units per brake horse- 
power is assumed. With an annual pig 
iron production of 25,000,000 tons the 
surplus blast furnace gases will generate 
in the neighborhood of 3,000,000 horse- 
power in gas engines. 

A third application which the surplus 
power has found in Germany, and which 
recommends itself for adoption especially 
in this country, is to drive electric rail- 
ways for the transportation of raw ma- 
terials and finished goods throughout the 
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commercial distribution sphere of iron 
and steel works. 


Technically considered, this problem is 


very attractive, since the particular ap- 
plication affords a nearly constant outlet 
for the surplus power all year round, be- 
cause the production of iron and the con- 
sumption of energy are balancing each 
other. When depending on unstable out- 
side markets, we always have to introduce 
into the calculation a coefficient of safety. 
With two blast furnaces, we can only fig- 
ure on the available surplus power of one 
furnace as forming the basis for a guar- 
antee to an outside consumer since a 
fluctuation in the iron market may require 
the banking of one furnace. Also the 
plant load factor of the proposed appli- 
cation becomes higher than when current 
is supplied to a neighboring city for 
lighting purposes. 

In Germany it was planned some time 
ago to build a high-speed electric rail- 
way from Berlin to Vienna and to use 
the various iron smelting. plants and col- 
lieries located along the road as substa- 
tions for supplying electric energy to the 
line. But it was found that there was in 
most cases an adequate consumption of 
surplus power in the neighboring districts 
of these plants, so that there was not 
enough energy left available for realiz- 
ing this project. In this country there 
are in certain localities vastly greater pos- 
sibilities for operation in the direction in- 
dicated. 

It is difficult to obtain correct figures 
on the total savings that can be effected in 
the production of iron by the application 
of gas power, but from fifty cents to one 
dollar per ton of pig iron made have been 
recorded in various continental works. 

In central electric stations which are 
located where no energy is available 
from near-by iron smelting plants or coal 
mines, the gas producer takes the place of 
the blast furnace and coke oven as the 
potential source of energy. Especially is 
the production of electric power at rea- 
sonable rates of importance for very 
large cities where the price of real estate 
in the centres of districts is high, and for 
isolated communities, country houses, and 
farms which are located outside the com- 
mercial radius of metropolitan or other 
central stations. The distribution of 
town gas for individual power purposes, 
while not so much restricted to central 
location within the city, can not, without 
loss, be extended over wide territories. 
Moreover, at the present price of illumi- 
nating gas, it can not compete in the field 
of power production with the independent 
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suction gas plant even if the latter use 
such high-grade fuels as anthracite and 
coke. 

Suction plants will work in the small- 
est sizes as economically as in the larger, 
and, of course, vastly more so than the 
largest and best-equipped steam plants. 
They occupy very little space and may be 
installed in the basement of apartment 
and other houses without being at all dan- 
gerous or difficult to handle. Starting 
from cold does not require more than from 
ten to fifteen minutes. The smoke nui- 
sance, which is sometimes so objectionable 
in cities, is completely eliminated for all 


grades of coal that can be gasified. The 


personal equation is greatly reduced, since 
the process of gasification is not depend- 
ent on the skill of the fireman. Stand- 
by losses are also very low compared to 
steam plants. For small work and very 
intermittent working oil and alcohol en- 
gines are superior, since with them fuel 
consumption stops entirely as soon as the 
engine is shut down. i 

In a recent address, delivered by Pro- 
fessor Riedler-Charlottenburg to the 
Verein Deutscher Ingenieure on the evo- 
lution of the steam turbine, the situation 
was characterized by the following re- 
markable words: “A development of un- 
precedented rapidity of one of the most 
difficult motors in the history of me- 
chanical engineering: a sweeping victory 
in the power station field: a momentous 
advance of the highest importance, prin- 
cipally to electrical engineering.” If we 
consider that what was thus described is 
a new machine which transforms the 
energy of steam into useful power at a 
higher degree of mechanical excellence, 
with a saving in weight and bulk and cost 
of the prime mover and generator, and 
with a greater uniformity of turning ef- 
fort, but with the same low economic ef- 
ficiency, we are at a loss to give expression 
to the extreme importance which the evo- 
lution of gas power possesses as a factor in 
the field of industrial economics. It may 
sufice to draw attention to the fact that 
this is not the substitution, by a rotary 
type or prime mover, of a reciprocating 
engine of the same thermal characteristics, 
but the complete abandonment of a tra- 
ditional and wasteful process of energy 
generation in favor of a direct and ef- 
ficient method. It has not only extended 
the capacity of our fuel resources to 
double and more of their former value, 
but has also enabled us to profitably 
utilize material and property which was 
deemed utterly worthless even a few years 


ago. 
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Pupin Teiephone Cable 
Across Lake Constance. 

A submarine telephone cable has re- 
cently been laid by Siemens & Halske 
across the Lake of Constance, between 
Friedrichshafen and Romanshorn, says 
the Electrician, London. The laying of 
this cable marks a great advance toward 
the realization of long-distance subma- 
rine telephony, as some doubt has hitherto 
existed as to the possibility of laying sub- 
marine cables fitted with Pupin self- 
induction coils, These coils, which are 
provided at certain intervals, thicken the 
lead-covered cable considerably in these 
places, so that the laying was attended 
by great difficulties. After the failure 
of the first attempt in the autumn of 1905 
with the ordinary type of cable-laying 
gear, special new apparatus had to be 
built to deal satisfactorily with the thick- 
ened portions of the cable. The latter 
were reduced to a certain extent by in- 
serting the coils in a different manner. 
After all these preparations had been ac- 
complished, a second attempt was made 
at the beginning of last August. The 
cable was coiled on a drum about thirty 
feet in diameter and five feet high, and 
was led over rollers to the paying-out 
machine, provided with dynamometer and 
brake in the usual way. Before the actual 
laying of the cable took place, experiments 
were carried out with a length of 550 
yards, provided with several coils, which 
after a few miles’ trailing on the bottom 
of the lake and considerable strain showed 
no damage. As soon as the laying had 
begun, a serious fault was discovered 
which could not be immediately localized. 
The cable had to be hauled on board, cut 
from the shore cable, which, however, was 
found to contain the fault, and operations 
were started afresh without any further 
disturbance, so that the work was com- 
pleted in two hours and one-half. Advan- 
tage was taken in the laying of the cable 
of the extensive experience of Siemens 
Brothers & Company, and the cable was 
successfully laid with only one per cent 
of slack. Directly after the laying, tele- 
phonic communication was obtained with 
Berlin over the new line. 

Increased Value of Copper 

Exports. 

According to a bulletin published by the 
Geological Survey the production of cop- 
per in the United States in 1905 exceeded 
901,000,000 pounds. The three leading 
regions of production are Butte, Mont., 
Arizona and the Lake Superior region. 
In Idaho and Utah there was a marked 
increase, while in California and Tennes- 
see there was a decrease. The total pro- 
duction for the world, in long tons, for 
1905 was 701,252. The exports of cop- 
per in 1905 in its various forms aggre- 
gated in value $86,408,731, or nearly dou- 
ble the value of the exports in 1903. 


— 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Distribution of Electrical Energy in 
Street Railway Systems. 

A report made to the recent street rail- 
way congress, held in Milan, Italy, dealing 
with methods of distributing electrical 
energy for street railways, is given here. 
This was prepared by Emilio Piazzoli, 
who has obtained reports from ninety- 
two companies. Of these ninety-two com- 
panies eighty-six use the sector system, in 
which the distributing lines are cut into 
independent sections. Of these eighty- 
six seventy-seven prefer to maintain all 
sections independent of one another, while 
nine prefer to have them connected. 
Methods employed in a large number of 
companies are mentioned, somewhat in de- 
tail, and the advantages of the two systems 
summed up in the following way: When 
the zones are fed independently one of 
another the reliability of the system is the 
greater, for it permits easy localizing of 
the faults, and if one feeder breaks down 
that section can be easily supplied from 
the adjacent ones. It also makes it im- 
possible for breakdowns of one section to 
influence the neighboring sections. The 
advantages of the non-sectioned system 
are: The distribution of the load through- 
out the system is more uniform, so that 
there is a better utilization of the copper, 
and in this way sudden overloads on the 
cables are avoided. It is thought, how- 
ever, that these two advantages do not 
compensate for the inconveniences of the 
method and the less reliability as com- 
pared with the other system. It is sug- 
gested that careful and long study should 
be made of the performance of automatic 
disconnecting switches, which might be 
used for cutting out any section on which 
trouble occurs. If a practical discon- 
nector of this type is found it will permit 
every system to secure the advantages of 
both systems of distribution —Translated 


and abstracted from D Électricien 
(Paris), October 27. 
< 


The Water Powers of Peru—Their 
Development and Possible 
Applications. 

Some of the details of the suggested 
development of Peruvian water powers 
are given here by Emile Guarini. One 
town much interested in this proposed de- 
yelopment is Mollendo, where there is to- 


day no power plant of any description. 
There is under contemplation a plan to 
install a steam plant at this city, although 
the cost of fuel is high. In its immediate 
vicinity, in the Tambo valley, there are a 
number of small streams capable of de- 
veloping 700 horse-power, which can be 
easily utilized and transmitted electrically. 
It is suggested that since, in the first 
instance, efficiency is not of much im- 
portance, that a primitive water-wheel of 
local manufacture, connected to a dynamo, 
would meet all the present requirements. 
Mollendo gets its water from the mount- 
ains at an elevation of 7,000 feet above 
sea level. The pipe line is about eighty 
miles long. This pipe line is of sufficient 
size to supply 320 horse-power, but un- 
fortunately its construction is not suff- 
ciently strong to enable it to be used for 
this purpose. The line, moreover, does 
not run direct to the city, but supplies 
separate reservoirs at different levels. lt 
will be practicable to place a small gen- 
erating plant at each of these reservoirs 
and in this way deliver about 250 horse- 
power to the city. Although the Tambo 
valley abounds in small water powers 
there is only one instance in which they 
are utilized. This is for a small private 
plant. The Rimac river is capable of 
developing at least 100,000 horse-power ; 
while by damming the Chili river near 
Charcani it will be possible to develop 
about 100,000 horse-power there. Par- 
ticulars are given of the proposed plan 
for utilizing the waters of Lake Titicaca. 
This might be done by tunneling through 
the mountains and discharging on the 
ocean side of the slope, but this would 
eall for a tunnel about thirty-six miles 
long, which is impracticable. The other 
way would be by pumping the water over 
the crest of the mountains. It is esti- 
mated that it would be practicable to draw 
off from Lake Titicaca water sufficient to 
develop four and one-half million horse- 
power, and after allowing for all losses 
there would be 2,000,000 available for 
sale. A petition has been submitted to 
the Peruvian congress asking for the ap- 
pointment of a special commission to 
make surveys and report upon the feas- 
ibility of this development.—Abstracted 
from the Engineering Magazine (New 
York), December. 


Wireless Telephony by Means of 
Electric Waves. 

The system of wireless telegraph re- 
cently proposed by Valdemar Poulsen, 
described in the issue of the ELECTRICAL 
Review for December 8, in which a con- 
tinuous train of high-frequency electrical 
waves is secured by. a modification of the 
singing arc, suggested to E. Ruhmer, well- 
known from his experiments in optical 
wireless telephony, that he might utilize 
such electric waves for a system of wire- 
less telephony. A description of his tests 
of such a system is given here by Dr. 
Alfred Gradenwitz. There are two ways 
in which variations of the electrical waves 
might be caused, and which might repro- 
duce speech. One is by a change in the 
intensity of the waves, and the other by a 
change in frequency. A high-frequency 
arc of the Poulsen type was set into opera- 
tion and variations due to a telephone im- 
posed upon it by means of a transformer, 
the primary of which is connected in the 
telephone transmitter circuit and the sec- 
ondarv in the transmitting circuit, but not 
in the oscillating circuit of the arc. To 
determine the effect upon the arc it was 
submitted to a rotating mirror test, but 
the frequency, which was estimated to b> 
about 300,000 per second, was too high 
for this method to separate the individua: 
variations. When connecting the oscillat- 
ing circuit inductively with a vacuum tube 
oscillograph, the ray of the tube was de- 
flected and produced a glowing band of 
constant width. Speaking into the trans- 
mitter produced variations in the lumin- 
ous intensity of this band with indenta- 
tions corresponding to the sound waves, 
thus showing that the high-frequency 
oscillations were affected in some way by 
the telephone. Ruhmer was unable to 
decide which of the two processes men- 
tioned above was realized, but is inclined 
to suppose that there was a composite 
effect, depending upon an alteration of 
hoth wave-length and intensity. A test 
of transmission was made by loosely 
coupling a transmitting antenna to the 
oscillating circuit. The receiver consisted 
first of a microphone contact, but this 
was not altogether satisfactory, and an 
electrolytic receiver was substituted for it. 
With the latter, spoken words were trans- 
mitted about forty yards with an aerial 
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about five feet in length. Ruhmer believes 
that by providing a longer aerial he will 
be able to transmit speech in this way a 
distance of several miles.—Abstracted 
from the American Telephone Journal 
(New York), December 1. 

< 


A Method of Producing Continuous 
High-Frequency Electrical 
Oscillations. 

While experimenting with a Wehnelt 
electrolytic interrupter S. G. Brown dis- 
covered that the apparatus could be re- 
versed ; that is, by replacing the inductance 
by a capacity shunting the poles of the 
cell, the electrode of the smaller surface 
became the cathode. The electrolyte was 
a solution of caustic potash. It was also 
found that the efficiency could be increased 
by bringing the cathode close to the anode 
on the surface of the liquid, and measure- 
ments of the current passing through the 
condenser showed that the oscillations rose 
to many thousand per second. This 
method is not satisfactory for producing 
oscillations, because of the rapid destruc- 
tion of the electrodes. It was found later 
that the liquid was not essential to the 
device, and that the spark discharge could 
be caused to take place between hard car- 
bon or metal electrodes working in air; 
but, in all cases, some system of cooling 
the positive electrode was required, other- 
wise this would be raised in temperature 
above a critical limit, and an arc would 
form and the oscillations cease. This 
cooling was first effected by standing a 
portion of the electrode in water. The 
effect of increased air pressure upon the 
discharge was tried, and it was found that 
as the pressure increased the results im- 
proved, and vice versa. The chief objec- 
tion to this method was the burning away 
of the positive electrode, calling for fre- 
quent adjustment. To get around this 
difficulty a dise of metal, preferably alu- 
minum, was revolved slowly. This formed 
the positive electrode. The negative con- 
sisted of a copper block resting against 
the edge of the dise. Upon passing a di- 
rect current at 200 volts pressure through 
a resistance and a high self-induction, and 
thence through the dise to the copper 
block, exceedingly rapid oscillations were 
produced in a capacity shunting the mov- 
ing contact. Measurements of the cur- 
rent flowing in this condenser showed by 
calculation that the oscillations were in 
some instances of the order of millions 
per second. A small incandescent lamp 
consuming one ampere at twenty volts 
could be brilliantly lit up through a con- 
denser of 0.005 microfarad, although the 
effective electromotive force across the 
electrodes could not have exceeded fifty 
volts. Many experiments with this ar- 


use on the Vienna Railwav. 
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rangement were tried, which fully proved 
the existence of these high oscillations 


and their continuous production. It was 
possible to light up an incandescent lamp 
through a nine-inch brick wall, employing 
only two loops of wire of one single turn, 
each enclosing an area of some three 
square feet and placed on either side of 
the wall. Oscillations were caused to flow 
in one loop, and the lamp was placed in 


the other. The advantage of this method . 


of producing oscillations is that it is self- 
cooling and self-regulating. Self-regula- 
tion is effected by fixing the copper block 
on one end of a counterbalanced arm so 
that it can be adjusted to float with a 
definite pressure on the edge of the disc. 
The instrument requires little or no at- 
tention, and has been worked all day 
without adjustment and with no appear- 
ance of change.—Abstracted from the 
Electrician (London), November 23. 
-< 


Electric Hauling on the Vienna 
Railway. 

A complete description is given here by 
Karel Rosa and Vladimir List of the loco- 
motive proposed by the Elektrotechnischen 
Fabrik Fr. Krizik, Prague, Austria, for 
The loco- 
motive is equipped with four motors, each 
rated at 130 horse-power for one hour. 
They take current at 750 volts and re- 
volve at 545 revolutions per minute. They 
are geared in pairs to the two driven 
axles of the locomotive, each motor of a 
pair driving through its pinion and a 
common gear. In this way all thrust on 
the shaft is avoided, so that it is only 
subjected to a torsional force. The motor 
frames are split longitudinally to give 
access to the armature. There are four 
poles, each having its own coil. The pro- 
vision for ventilation is exceptionally 
good. The motors are connected in pairs 
in series and are supplied from a three- 
wire, 1,500-volt overhead system, the 
track being used as the neutral line. The 
motors are started by connecting all four 
in series across one side of the system, 
one of the two collecting devices being 
disconnected at this time. After the re- 
sistance has been cut out one pair of 
motors is then short-circuited, throwing 
the other directly across this side of the 
system. The other pair of motors is then 
connected to the other side of the supply 
system. The collecting device is of the 
pantagraph type, with a roller which 
presses against each wire. The switches 
are operated mechanically and are pro- 
vided with magnetic blowouts. Com- 
pressed air for operating the brakes and 
track-sanding device is supplied from a 
compressor driven by a double motor, each 
half wound for 750 volts. The controller 
is operated by a large hand wheel placed 
in the locomotive cab in the rear of the 
switching devices, so that their operation 
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may be closely watched. Tests of the 
motors proposed for the locomotive show 
a very flat efficiency curve which reaches 
eighty-eight per cent with an output of 
120 horse-power.—Translated and ab- 
stracted from Elektrotechnik und Ma- 
schinenbau (Vienna), November 11. 
< 
On the Relative Activities of Radium 
and Thorium Measured by the 
Gamma Radiation. 

Recent work by Boltwood and Dadour- 
ian shows that about one-half of the radio- 
thorium in radioactive materials is ab- 
stracted in the chemical processes of pre- 
paring the commercial salts of thorium. 
This fact was established independently 
by two observers, one measuring the alpha 
activities of the minerals, and the salts; 
the other comparing the activities of their 
respective emanations. To complete this 
research A. S. Eve has carried out a sim- 
ilar investigation, using, however, the 
gamma radiation method. The object of 
the experiment was not to verify the work 
of the experimenters mentioned above, but 
to ascertain if the method employed gave 
results in good agreement with the other 
two. This was found to be the case. The 
work consisted in determining the ratio | 
of the gamma activities of radium and 
thorium when both are in radioactive 
equilibrium, and in ascertaining the rela- 
tive amounts of radio-thorium and thor- 
ianite and thorium nitrate, respectively, 
by measurement of the gamma radiations. 
The experiments were made in the usual 
manner by an electroscope. The sub- 
stances compared were radium bromide, 
thorianite and thorium nitrate, the source 
of each being given. The relative activ- 
ities as well as the specific activities were 
determined, and the following results are 
deduced: The thorium and its products 
in the thorianite are more active than 
the thorium and its products in the thor- 
ium nitrate in the ratio of two and one- 
half to one, a result in good agreement 
with Boltwood. Radium bromide in radio- 
active equilibrium is more active than an 
equal mass of thorium oxide in radio- 
active equilibrium in the ratio of four 


and one-half million to one. In a pre- 
vious paper the author suggested that a 
kilogramme of commercial thorium nitrate 
might form a convenient standard for 
gamma ray measurement. The recent in- 
vestigation demonstrates that this sug- 
gestion was not a good one, since the / 
radio-thorium would be continually in- 
creasing in such a standard, and at a 
rate at present unknown. The only feas- 
ible plan of providing standards seems 
to be by comparison with a sealed stand- 
ard of radium bromide of known weight 
and purity—Abstracted from the Ameri- 
can Journal of Science (New Haven), 
December. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


ADVERTISING ELECTRICITY—PART Il. 
BY FRANK B. RAE. 


ORGANIZATION OF SOLICITORS. 


The soliciting force is the backbone of 
any campaign of business-getting by an 
electric light company. The most ardent 
advocate of advertising, if he be honest, 
will not endeavor to gainsay this, and 
only the most ignorant of amateurs w` 
presume to expect any very real results 
from a publicity campaign which has not 
the assistance and cooperation of aggres- 
sive, tactful and well-schooled solicitors. 

The central station manager without ad- 
vertising experience will immediately pro- 
test that these same solicitors could secure 
the business independent of any advertis- 
ing effort. Very true. But the advertis- 
ing will enable the solicitors to get more 
business in less time. It is a matter of 
economy and common sense to employ 
whatever means will make for quicker, 
easier selling. The object of advertising 
is merely to create opportunities for the 
sales force; to awaken interest in the 
commodity offered; to educate prospective 
users to an appreciation of its advan- 
tages, and finally, to bring them to the 
point where it is both expeditious and 
easy for the salesman to secure contracts. 
It is not the aim of advertising to usurp 
the functions of the salesman, only to 
make his work easier, to the end that he 
shall write a greater amount of business 
upon more favorable terms and in less 
time. 

ORGANIZATION OF SOLICITORS. 

The organization of a soliciting force 
is a matter so wholly dependent upon 
local conditions that it would be futile to 
lay down any cast-iron rules. Circum- 
stances may prescribe one solicitor or fifty. 
They may make it essential to call upon 
the specialist or the manufacturer’s repre- 
sentative. However, there are a few 
fundamental principles which should un- 
derly this organization, whether the force 
consists of one man or many. These prin- 
-ciples may be stated somewhat thus: 

(a) The division of responsibility 
should be carefully marked, to the end 
that each individual shall realize to the 
fullest extent his duties to the company 
and be held in strict account for his suc- 
cess or failure in procuring business. 


(b) All information concerning busi- 
ness which is being actively solicited, as 
well as complete data on the entire pros- 
pective business of the city, should be so 
arranged and in such form that the 
solicitor can not “carry his business under 
his hat.” In other words, such system 
should be installed as will make available 
at all times full and complete information 
as to the status of every prospect. It 
should be possible to take any solicitor 
off the job and substitute another with- 
out confusion or misunderstanding be- 
tween the company and the parties being 
solicited. 


(c) Such reports should be required as ‘ 


will absolutely and instantly show just 
what each solicitor is accomplishing. 

In a company where a single man at- 
tends to the business-getting, the accom- 
plishment of the second and third obje: 
is obviously much more difficult than when 
a large organization is at work, but on this 
very account it is imperative that the 


. one-man company shall employ every 


means to protect itself and its business 
from incompetence or dishonesty. It must 
be remembered that, at the prices cur- 
rently paid to men engaged in this work, 
it is impossible to secure in every case 
thoroughly first-class and honorable men. 
System is the only protection, and the 
smaller the company the more necessary 
is a safeguarding system. 
PERSONNEL OF FORCE. 

In an organization of moderate size, 
the personnel of the soliciting force may 
properly include a contract agent and 
from two to twenty solicitors. The con- 
tract agent should himself be competent 
to solicit successfully any class of busi- 
ness, and while he may employ specialists 
in power, sign and illuminating engineer- 
ing work, he should be the type of man, 
who at any cost can maintain his position 
as the final arbiter; who can, when the 
occasion demands, step in and close diffi- 
cult contracts. He should be a man who, 
by absorption, study or experience is 
thoroughly familiar with local conditions. 
He should be a man with politic instincts, 
a good “mixer,” and a trained diplomat. 
But foremost and finally, he should be a 
business-getter—that is the sole test of 
his value. 


It may be remarked by the reader that 


such men are extremely difficult to secure, 
but this is not so true as might be be- 
lieved at first glance. It must be borne 
in mind by the manager of a lighting 
company that exact technical knowledge 
is not essential to the successful sale of 
any commodity—even _ electricity—and 
while it is essential that the contract 
agent have a fair working knowledge of 
electrical practice, such knowledge can be 
gained by the right sort of man in a 
comparatively short time. It is the man 
that is needed, not the technician; and if 
evidence is required on this point, we 
might suggest that the best salesmen and 
salesmanagers in any line do not neces- 
sarily graduate from the manufacturing 
departments, but are developed in the 
commercial departments, acquiring there _ 
a sufficient working knowledge of their 
product, and the correct methods of mar- 
keting it, to win them success as com- 
mercial diplomats. 

Under the contract agent, specialists 
may well be employed. A power solicitor 
is generally esséntial, and such a man 
must combine accurate knowledge of 
power conditions and manufacturing prac- 
tice with a fair amount of salesmanship, 
plus that what may be termed “guessing 
ability.’ Upon such a man falls the re 
sponsibility of frequently “sizing up” è 
shop almost at a glance and making a 
definite proposition to the proprietor 
thereof for the furnishing of his power. 
Few small manufacturers or proprietors 
of small shops have the patience or time 
to go deeply into their power problems 
and such business is more easily secured 
bv the solicitor whose running knowledge 
admits of quick and accurate decisions. 
While such a “sizing up” is in reality lit- 
tle more than mere guesswork, the power 
solicitor should have, as a basis of his 
guessing, sufficient knowledge and expen- 
ence combined to make his estimates cor- 
rect twelve times out of thirteen. Unless 
he can do so, he is not the man for the 
position. 

Another specialist may be in charge of 
store lighting installations. To such & 
man a fairly complete knowledge of 
illuminating practice is absolutely essen 
tial. It must be remembered by the cen- 
tral station manager that the time-worm 
complaint “it costs too much” is caused, 
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not so much by the cost per kilowatt of 
current, but by the number of kilowatts 
absolutely wasted every month in the aver- 
age installation. The day is past when 
the lighting companies can afford to 
“overload” their customers. Experience 
teaches that agitation for lower rates and 
municipal ownership inevitably follows 
the practice of securing false profits 
through inefficiency. To make installa- 
tions at once complete and economical 
is the duty of the solicitor in charge of 
the store lighting. And the more con- 
scientiously he works in the interest of the 
lighting company’s customers for the pur- 
pose of giving them efficient installations, 
the better he serves, and the more valuable 
he is to the company. 

A third specialist may be given charge 
of window lighting, display lighting and 
sign soliciting. Such a man depends for 
his success upon his ability to make prac- 
tical suggestions to prospective customers 
regarding clever and unusual decorative 
installations. He should be a close stu- 
dent of window trimming; he should havi 
stored away in his brain many unique 
ideas for effective and decorative schemes 
of window lighting, and should be able 
to present these ideas either by word or 
in sketch, in a manner to instantly inter- 
est his client. 

The balance of the soliciting force would 
be engaged in residence work and in 
handling the poorer class of store in- 
stallations. ‘These men need not have z 
very profound knowledge of illuminating, 
but it is obvious that the more informa- 
tion along these lines they do possess, the 
more effective their work will be for their 
company. 

In handling this force, a thorough, and 
at the same time simple, system is essen- 
tial—a system whereby both the contract 
agent and the manager of the company 
may at any moment be completely in touch 
with the work of all solicitors. Such a 
system has for its object an accounting 
of the solicitors’ time and expense; a 
record of the condition of each prospect, 
and a record showing the amount and de- 
sirability of business secured by each 
solicitor. Further, it should show the 
cost to the company of all business se- 
cured, such cost being computed in gross, 
and per kilowatt, per horse-power or 
candle-power equivalent, as the custom of 
the company demands. 

EDUCATION OF SOLICITORS. 

It is self-evident to the central station 
manager that the more knowledge a solic- 
itor possesses, the more enthusiasm he 
brings to his work, the more valuable will 
he be to his company. For his part, 
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every ambitious solicitor understands the 
truth of that hard-worked adage, “To 
earn more, learn more.” The trouble ap- 
pears to be that the average solicitor is 
lacking in ambition, while the generality 
of managers fails to realize the very 
obvious necessity for schooling solicitors 
in the art of selling, in the science of 
illumination and in general central sta- 
tion practice. The company which will 
show the greatest returns upon its invest- 
ment in solicitors is the company which 
first realizes this necessity and acts ac- 
cordingly. The company must not expect 
the solicitors to take the lead in such mat- 
ters. A sixty-dollar-a-month man is not 
likely to be goaded forward by any irre- 
sistible ambition; rather, he must be 
boosted up the tree of knowledge by main 
strength. We may deplore the conditions 
of our lesser brethren, but we may as well 
acknowledge the truth—a good many men 
are lazy and it is only by constant bribery, 
cajoling and abuse that they can be forced 
to do much more than draw their pay. 
Perhaps the most successful method of 
educating and enthusing the soliciting 
force is by means of regular mectings. 
At these both the manager and contract 
agent will find it necessary to take the 
leading part. The men must be encour- 
aged to express their views of business- 
getting prospects, to boast of their accom- 
plishments. Every possible device must 
be employed for instilling into them an 
esprit de corps and a desire to study and 
hustle. It has been found effective to 
invite to speak before such meetings some 
prominent man with a genius for saying 
trite things in an inspiring manner. The 
principles of a political meeting should 
prevail; the objects being to promote loy- 
alty to the party, enthusiasm for party 


leaders and determination to get out and 


work for the good of the cause. 

Next to well-conducted meetings, may 
he counted the reading of inspirational 
periodicals and books. The technical press 
has a very high place in the education of 
solicitors and no opportunity should be 
lost by the head of a soliciting force to 
sce that his men are given every oppor- 
tunity for studying them. Catalogues of 
manufacturers should also be available. 
Text books on power and illumination 
should always be at hand. Quite natu- 
rally the success of such methods lies 
with the manager or contract agent. He 
is the prime mover and upon the amount 
of energy he develops will depend very 
largely the dynamic force thrown out by 
his assistants. | 

On the subject of actual salesmanship, 
I hesitate. Much maudlin drivel has 
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found its way into print on this subject 
of salesmanship; and also, and occasion- 
ally, a few words of sound common sense. 
It is very possible to reduce the art of 
selling to a few fundamental principles 
and to construct from these something 
which may approach a scientific formula 
for getting business; but it must be re- 
membered that all such formulæ are in- 
accurate in that they include two unknown 
quantities—two personal equations, those 
of the salesman and his prospective cus- 
tomer. Nevertheless, salesmanship is 
something which can be taught and 
learned. The problem which confronts the 
lighting company is, whether the cost of 
such education will be returned in in- 
creased business. The experience of sev- 
eral large companies would indicate that 
it will. 

The contract agent, however, can not 
personally undertake to carry on the work 
of minutely instructing the solicitors in 
all the principles and practice of sales- 
manship. He must as a rule turn them 
loose to rise or fall according to their la- 
tent abilities. There are certain peculiar 
considerations in central station business, 
however, which he may well insist upon 
at meetings and in his daily talks. All 
reference to technicalities should be avoid- 
ed. The central station solicitor is sell- 
ing illumination, not light. He is sell- 
ing advertising, not signs burning a cer- 
tain number of lamps. He is selling 
motive force, not horse-power or kilowatts. 
The customer should neither know nor care 
about kilowatts. In short, the business of 
the central station is to sell results, and 
the less said about the technical means 
used in accomplishing these results, the 
better for all concerned. 

THE DISPLAY ROOM. 

The display room should properly be 
considered in connection with the solicit- 
ing force as a means toward increased 
business. It should be apparent that the 
object of such display is to show electrical 
appliances and to demonstrate their opera- 
tion. That this end is not gained once in 
a dozen times is through lack of realiza- 
tion of these primary objects. 

The public is deplorably ignorant in 
matters electrical. Not one man in fifty 
knows what causes an electrical heating 
appliance to heat. Not one woman in a 
hundred will believe that it is not dan- 
gerous until its safety has been demon- 
strated. Most people judge a motor by 
the quality of its japanning. Electric 
vibrators, heating pads, sign flashers and 
dozens of other devices are absolutely 
mysterious. This apparatus should be 
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explained minutely and in words of one 
syllable. Not only should it be explained ; 
it should be demonstrated. People like 
to see the wheels go round. Some man- 
agers do not realize that their display 
room is neglected, the appliances rusty, 
dusty and shop-worn. They have not 
learned to be merchants. The writer once 
inquired concerning a device on exhibition 
at the show-room of one of the half-dozen 
leading central stations of the country, 
only to find that it was out of order. 
How reassuring this incident would have 
been to a prospective purchaser of the de- 
vice! To find it out of order in the light- 
ing company’s show-room would assuredly 
argue against its working continuously 
and satisfactorily for him. 

Where displays are made in a window 
it is best that they be restricted to very 
few appliances and that show-cards be 
used liberally. Tell the public what the 
device is—what it will do—what it costs 
to operate—what it costs to install. A 
sewing-machine motor in itself means 
nothing to a housewife; but hook that 
motor to a machine, connect it to a circuit 
so that it may be instantly demonstrated, 
and affix a show-card telling that it costs 
$15, operates at the same expense as two 
lamps, that it eliminates backache, is 
foolproof and is guaranteed on a money- 
back basis for one year, and you have 
“got her going.” The object of the 
display room is to educate the public to 
an increased use of electric energy, but 
this object can never be attained by stock- 
ing up with a variety of machinery which, 
under the most favorable circumstances, 
demands more explanation than almost 
any other merchandise. 

Not alone should the display room be 
designed to show off electric appliances 
to bill payers, the passing public and the 
casual caller, but it should be used with- 
out stint by solicitors. The power solicit- 
or, arguing with a prospective customer 
over the installation of individual motor 
drive, should be in position to take his 
man to the display room and demonstrate 
to him the advantages of the direct con- 
nection with some such a tool as a drill. 
It can readily be figured out that drills 
operate on an average only a small part 
of the day. Why should the manufac- 
turer continue through the entire day 
to turn over heavy, wasteful shafting 
and belts when, by individual motors, he 
can restrict this power consumption to the 
few hours the tool is in operation? At 
this point the solicitor should close the 
circuit, push a piece of material under 
the drill, bore a few holes, throw it off 
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and show the prospect just how little this 
operation has cost. Seeing is believing. 

Or let us presume the solicitor to be 
talking to a merchant about signs. In the 
display room he can be shown the various 
makes of signs, their merits and demerits. 
It can be demonstrated to him bv meter 
test that the sign offered is not expensive 
and by examining its construction he can 
see for himself that it will last forever. 
Let him see it, feel it. Any salesman on 
earth can become four times as enthusias- 
tic with the actual object of sale in his 
hands. He can demonstrate forty differ- 
ent advantages, which would entirely slip 
his memory if talking from a catalogue. 
The display room enables the solicitor to 
cut out scintillating generalities and talk 
“brass tacks.” 

In connection with bringing prospects 
to the office for the purpose of demonstrat- 
ing apparatus, there is a further advan- 
tage—it affords an oportunity for the cus- 
tomer to become acquainted with the com- 
pany, its officers and its methods of doing 
business. It is policy for the solicitor to 
introduce his prospect to the contract 
agent or manager. He should be made to 
feel that he is doing business with a firm 
of decent business men, not a soulless 
corporation; that he is negotiating for a 
desirable commodity, not being talked 
into a contract by an agent whose bread 
and butter depend upon his glibness. A 
friendly handshake by the manager and 
an expression of the hope that the com- 
pany and the solicitor may be of service 
to the prospect, will do more towards 
cementing the friendship between a light- 
ing company and its customers than forty 
printed advertisements or four hours of 
solicitor’s talk. 

fees eee ae 
The Boston Rejuvenation of 
the Sons of Jove. 

The second Boston rejuvenation of the 
Sons of Jove was held at the Revere 
House, Boston, Mass., Friday evening, 
December 7, and was in every way a suc- 
cess. Forty candidates presented them- 
selves for degrees, which were conferred 
under the direction of Frank Booth, 
Jovian statesman. Immediately follow- 
ing the initiation a banquet was served, 
followed by addresses from the various 
Jovites. Music and entertainment were 
given by those of talent among the gath- 
ering. 

The following officers took part: Ju- 
piter, W. F. Hessel; Vulcan, George H. 
Moseman; Hercules, Harrv W. Bliven; 
Mars, George W. Bates; Pluto, Charles 
F. White; Neptune, V. C. Wetmore; Imps, 
Albert Mann, T. H, Bibber and “Aleck.” 
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New York City May Grant a 
Telephone Monopoly. 

The board of estimate and apportion- 
ment of New York city has referred to 
Corporation Counsel Ellison the matter 
of granting the New York and the New 
York & New Jersey Telephone companies 
a monopoly of the telephone business in 
New York city. The request for the 
granting of this monopoly followed a pro- 
posal by the Atlantic Telephone Company 
for a franchise for its automatic system. 
The Atlantic company offered to give a 
five-cent service for all boroughs, with an 
unlimited service at $12 per annum. This 
proposition has since been modified to give 
more advantageous terms on extension in- 
struments. John G. Carlisle, general 
counsel for the Bell companies, has filed 
an argument contending that the city 
has the right to grant a franchise for a 
monopoly in the telephone business. This 
is the point on which the corporation coun- 


sel has been asked to give an opinion. 
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The Telharmonium at the 
Automobile Club 
Dinner. 


It is the practice of the Automobile 
Club to introduce at its annual dinner 
some novelty for the entertainment of its 
guests. The feature of last Saturday even- 
ing’s musical programme was the per- 
formance in the dining room at Sherry’s, 
while a series of moving pictures were be- 
ing shown, of telharmonic music, the ar- 
tist at the keyboard at the telharmonium 
station at 39th street and Broadway press- 
ing the keys which started electric cur- 
rents along the wires. These on reaching 
the receiver in the dining room produced 
the tone, the music being not a reproduc- _ 
tion—as many imagine—but an original 
effect. 

Although the Telharmonic Company 
has not yet installed all the dynamos and 
all the keyboards necessary for giving com- 
plete orchestral effects, it has been en- 
couraged to begin the service of music 
from its central station by the apprecia- 
tion shown of the tone qualities now ob- 
tained, many of which are familiar, and 
many of which are new to the world. Its 
transmission to Martin’s one month ago 
was then the only one in the city, and now 


it is being transmitted, on occasion, to the 
Hotel Imperial, and installations are be- 
ing, or are about to be made in a large 
number of the leading hotel dining rooms 
and restaurants, and in many private 
houses. It is estimated that from the 
single keyboard at 39th street music can 
be produced in 25,000 stations simul- 
taneously. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


The “American” Water 
Softener. 

The accompanying illustrations show 
several of the details of the water softener 
and purifier, manufactured under the 
Bruun-Lowener and other patents, by the 
American Water Softener Company, 1011 


Fia. 1.—SEcTIONAL VIEW OF SOFTENING SYSTEM. 


Chestnut street, Philadelphia, Pa. 
the apparatus is standard in its details, 
each plant is especially designed to meet 
local conditions and guaranteed to give 
definite results at a given cost. 

The laboratory of the American Water 
Softener Company is completely equipped 
with every apparatus for the analytical 
study of water, and is under the charge of 
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one of the officers of the company, who is 
an expert chemist. Samples of water are 
carefully analyzed, and the amounts of 
chemical necessary for treatment are de- 
termined. The water is then -treated 
with these amounts and again analyzed, 
allowing a guarantee on cost of treatment 


and results to be given. By a 
simple testing apparatus fur- 
nished with each installation any 
variation in the quality of the 
softened water is readily deter- 
mined, and the necessary adjust- 
ment made. Fig. 1 is a sectional 
view, showing the principle of 
the American water softener sys- 
tem. The crude water supplied 
at the ground floor operates a 
small motor without waste, rises 
to the measuring and mixing 
mechanism at the top of the set- 
tling tank, where a certain def- 
inite percentage of reagent is au- 
tomatically added; then is deliv- 
ered with a whirling motion to 
the downtake, precipitating and 
coagulating the  scale-forming 
solids, impurities and matter in 
suspension. 

The precipitate which does not settle 
in the passage down the downtake drops 
out during the very slow rising in the in- 
creased area of the uptake, leaving prac- 
tically no work to be done by the filter. 
The clear, purified water then flows by 
gravity to the storage tank. 

Fig. 2 is a ground-floor view showing 
the mixing tanks and water motors. The 


mechanism for mixing and handling the 
softening solution is situated at the 
ground-level. In the upper tank fresh 
burned lime is slaked in sufficient amount 
for twelve hours’ operation. After slak- 
ing the valve is opened and the lime milk 
dropped into the lower tank through a 
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screen which removes the foreign matter. 
Soda ash in the proper amount is then 
added, and the whole solution thoroughly 
stirred and kept in constant motion by an 
agitator. The shafting operating the agi- 
tator also operates the pump. The pump, 
drawing the solution through a fine 
strainer, raises it to the chemical tank at 
the top of the tower. Any surplus is re- 
turned to this lower tank by an overflow 
pipe. The power for running the mech- 
anism is furnished by a water motor. 

The water enters the motor, revolves it, 
and then passes out through the pipe on 
the opposite side and up into the oscil- 
lating receiver. Since the motor is of 
the direct and positive type and a free 
exhaust is unnecessary, there is no waste 
of water. With an effective water press- 
ure of three pounds sufficient power is 
furnished by the motor. The solution 
tanks are made of such proportions as 
to contain from twelve to twenty-four 
hours’ supply. 

Fig. 3 is a view of the upper mechanism, 
showing the tipper and solution reservoir. 
The softening solution is pumped from the 
ground level through the small uppermost 
pipe to the chemical reservoir tank. The 
crude water flows through a large pipe in- 
to a chamber of the oscillating receiver. 
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As this chamber is filled, the centre of 
gravity moves until the equilibrium is lost 
and the receiver tips, pouring its contents 
in the tank and at the same time bring- 
ing the other chamber of the receiver be- 
neath the orifice of the supply pipe. 


Fig. 3.—TIPPER AND SOLUTION RESERVOIR. 


Above the receiver is the semi-circular 
reservoir tank containing the softening so- 
lution, in the bottom of which is a valve, 
through which the solution falls into the 
oscillating receiver. This valve is oper- 
ated at each oscillation of the receiver, 
delivering a definite, constant amount of 


Fic. 4.—SoLuTION TANK FOR SMALL PLANTS. 


solution at each oscillation. The lift of the 
valve is quickly and easily regulated for 
any required amount of softening solution. 
The oscillator is always operated by the 
same amount of water, and the valve, with 
the constant head of solution in the tank, 
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always feeds exactly the required amount 
of solution, whether there is one or. ten 
oscillations per minute. Fixed to the 
under side of the oscillating receiver is a 
paddle, which acts to prevent too violent 
movement of the oscillating receiver and 
more thoroughly mixes the water 
with the softening solution. The 
chemical tank has a stirring de- 
vice to keep the chemicals in con- 
stant motion. This agitator is 
. operated by means of the rod and 
rocker arm connected with the re- 
ceiver. 

The water, upon leaving the os- 
cillating receiver, passes to the 
bottom of the small tank under 
the: division plate and into the 
‘compartments containing the pipe, 
thus preventing any pulsations in 
the main settling tank and thor- 
oughly mixing the softening solu- 
tion with the water. The angle 
at which this pipe is set causes 
the water to shoot in such a man- 
ner that it is given a whirling mo- 
tion in passing down through the 
cylindrical downtake. 

In small plants in which it is 
advisable to run the solution di- 
rectly into the upper tank period- 
ically the quantity of solution fed 
at each opening of the valve 

would decrease as the height of the solu- 
tion diminished. In order to overcome 
this a tank divided into two parts has 
been evolved. This is shown in Fig. 4. 
The paddles are made of a scoop shape, 
and, at each oscillation of the tipper, 
carry a quantity of the solution into the 
valve compartment.in excess of that dis- 


Fig. 5.—RECTANGULAR TYPE oF APPARATUS 
FOR SMALL PLANTS. 


charged, the excess flowing back. Thus 
there is a constant head above the valve 
discharging solution which causes the 
amount of softening solution delivered at 
each oscillation to be exactly the same. 

For industrial purposes, where a smaller 
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quantity of water is wanted, a rectangu- 
lar type of softener may be employed. The 
principle is the same. The chemicals of 
the softening solution are mixed as be 
fore, pumped into the semi-circular con- 
tainer above the tipper, and the water 
is fed to the tipper in the same way. 
The only difference is that instead of the 
high-circular downtake and tank for set- 
tling the water flows under a partition 
from the compartment in which the tip- 
per discharges up to a chamber, in which 
it rises to flow through a’ downtake pipe 
into a settling chamber which is divided 
into two parts by a partition with an open- 
ing at the bottom ; then up through a filter 
to the storage compartment. The height 
of the water in the storage compartment 
regulates the flow of crude water into 
the softener by means of a float and valve. 


The rectangular type for small plants is 
shown in Fig. 5. 
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250-Volt Indicating Plug Fuse. 


The D & W Fuse Company, Providence, 
R. I., has placed on the market a 250-volt 
indicating plug fuse designated as the type 
C, National Electrical Code Standard. 
This is an Edison plug fuse embodying the 
merits of the company’s cartridge fuse, 


including its well-known “Bull’s-Eye” in- 
dicator. This indicating feature is a new 
one with 250-volt plug fuses. 

The accompanying illustrations show 
the full size of the plug fuse and the ap- 
pearance of the fuse before and after blow- 
ing. An important feature in the con- 
struction of this fuse is the possibility 
of its being readily renewed by returning 
to the factory, reducing the eost of main- 
tenance. The company announces that 


PLua Fuse BEFORE AND AFTER BLOWING. 


with this fuse it has been able to meet all 
of the rigid requirements called for by 
the National Board of Fire Underwriters, 
In recognition of which it has received 
the approval of the board, and the fuse 
18 now listed among the board’s approved 
electrical fittings for October, 1906. 
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A New Slide-Wire Bridge. 


The location of faults in circuits made 
up of low-resistance conductors, such as 
power cables, involves the reduction to a 
. minimum of all contact resistance both 
external to the apparatus used for such 
purposes and in the apparatus itself. 

The importance of small contact re- 
sistances is evident from the fact that 
all such resistances will enter as an error 
in the measurement. If, for instance, 
a contact resistance should amount to .001 
of an ohm and the cable be of such size 
that .001 of an ohm equals the resistance 
of twenty feet of the cable, there would 
be an error in locating the fault by this 
amount. Most of the errors in localizing 
faults by the loop method are due to the 
resistances of the connections being dis- 
proportionately high. 

The Leeds & Northrup Company, of 
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Philadelphia, has placed upon the market 
a slide-wire bridge, which has embodied 
in its design a construction which the 
maker states eliminates all errors due to 
lead wires and their contact resistances, 
and which is shown in the accompanying 
illustration. 

The bridge wire is made large, so that 
it will easily carry a large current, and 
thus give a good sensibility for locations 
even on cables of large cross-section. The 
wire is subdivided into a thousand di- 
visions, each of which is one-sixteenth of 
an inch. 

The errors due to the resistance of leads 
and contacts are avoided by providing the 
two ends of the bridge with eight feet 
of flexible cable of a large cross-section. 
At the leads are heavy contact blocks for 
clamping on to the end of the cable to 
be measured or they may be connected 
directly to the switch in which the cable 
terminates. 

The galvanometer contact is made at 
the clamps at the end of the flexible 
cable, so that the cables are included in 
the bridge wire and are allowed for in the 
calibration of the bridge wire. 

The arrangement of the connections, 
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including the lead cables and the gal- 
vanometer contacts, is shown in the dia- 
gram of connections. 

The clamps at A and C must be so 
fastened that the contact resistance will 
be very small. For the same reasons all 
contact resistances throughout the loop 
from A to C must be made negligibly 
small. 

The battery and galvanometer are to 
be connected in at the _ binding-posts 
marked Ba and Ga, respectively, and the 
binding-post Gr is to be grounded. It 
will very frequently happen that the 
ground is to the cable sheath or some 
other conductor. In these cases the bind- 
ing-post Gr should be connected to this 
conductor. Sufficient battery should be 
used to give a readable deflection on the 
valvanometer for a small movement of 
the contact on the bridge wire. 
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oughly carbonized, it can be accurately 
located. 

Faults in loops, where the loop is com- 
posed of cables of different cross-sections, 
can be located with the same accuracy as 
those in loops of a uniform cross-section, 
provided the length and cross-section of 
each section of the cable are known. An 
example will illustrate the method. 

In the diagram, assume the section of 
cable AE to be 550 yards of 25,000 cir- 
cular mils; EF, 500 yards of 40,000 
circular mils, and FC, 1,050 yards of 
30,000 circular mils. These lengths must 
be reduced by calculation to equivalent 


lengths of one size, and for this purpose 
it is best to select the largest size. 

Five hundred and fifty yards of 25,000 
circular mils equal 880 yards of 40,000 
circular mils; 500 yards of 40,000 cir- 
cular mils equal 500 yards of 40,000 
circular mils; 1,050 yards of 30,000 cir- 


fies of leads on cach end 15 equal to 5 Divisions 
on slide wire The slide wire i3 divided into 990 
parts which with leads added makes 1000 Divisions 


DIAGRAM OF CONNECTIONS. 


The fault is located by the usual Mur- 
ray formula. If, for instance, the gal- 
vanometer shows no deflection when the 
contact is at 300 on the scale, it would 
indicate that the fault is at a distance 
iDo oot the total length 
of the loop from A to C. 

It frequently happens that small faults 
develop in high-potential cables which 
have a very high resistance, but which are 
nevertheless likely to break down and re- 
sult in damage and which should be lo- 
cated. It is usually impossible to locate 
these faults until they have been par- 
tially carbonized. This must be done by 
connecting a sufficiently high potential 
between the cable and the sheath (or 
whatever it is grounded on) to break down 
the fault. In order to prevent the break- 
ing-down process from resulting in a 
serious burn-out, a high resistance must 
be placed in the circuit which will prevent 
an excessive current from flowing, or the 
circuit must be carefully fused. The 
former procedure is probably the better 
of the two, as a fuse or overload switch 
may not act quickly enough to prevent 
damage. After the fault has been thor- 


from A equal to 


cular mils equal 1,400 yards of 40,000 
circular mils. 

This makes the total resistance of the 
loop cquivalent to 2,780 yards of 40,000 
circular mils.. If the contact shows a 
balance for a reading 372.5, this indicates 
372.5 
1,000 
of 2,780 == 1,035.5 equivalent yards. 
Of this 880 yards are in the stretch AE. 
Consequently the fault is 1,035.5 — 880 
== 155.5 yards from E. 

New York Central & Hudson 
River Raiiroad Storage 
Battery Equipment. 

The Electric Storage Battery Company, 
Philadelphia, Pa., manufacturer of the 
chloride accumulator, has installed four 
of the eight substation batteries contracted 
for by the New York Central & Hudson 
River Railroad Company for use in con- 
nection with the electrification of the New 
York terminal. The batteries now in 
operation are located respectively at Bronx 
Park, Kings Bridge, Mott Haven and 
Fiftieth street. The eight substation bat- 
teries will have a total capacity of 60,000 
horse-power. One of the two exciter 
batteries contracted for by the same com- 
pany has also been installed at Port 
Morris. 


that the fault is at a distance of 
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Current Electrical News 


DOMESTIC AND EXPORT. 


ILLINOIS CENTRAL TO TEST ELECTRICITY—President J. T. 
Harahan, of the Illinois Central, states that the road will substitute 
electricity for steam as a motive power in its suburban service as 
soon as the experimental stage in that means of operation has been 
passed. 


PERMISSION TO BUILD ELECTRIC ROAD REFUSED—The 
state board of railroad commissioners hag denied the application 
of the Rochester, Corning & Elmira Traction Company for a cer- 
tificate of necessity to construct an electric line from Rochester to 
Elmira, N. Y., a distance of about 120 miles. 


NEW POWER COMPANY—Articles of incorporation of the 
Sierra Power Company, of Los Angeles, Cal., have been filed. The 
incorporators are: George Chaffey, J. W. Swanwick and Walter M. 
Rose, all of Los Angeles. The capital stock is $2,000,000, with 
$500,000 subscribed. This company is organized in connection with 
the Consolidated Water Company, the papers of which were filed 
with the county clerk a short time ago. 


POWER PLANT ON POTOMAC—A company has been formed, 
with a capitalization of $1,250,000, for the purpose of building a 
large water power electric plant on the Potomac river at dam No. 6. 
Among those interested are Lloyd Lowndes, Cumberland, Md.; 
Henry P. Bridges,, Hancock, Md.; Frank Henry Hanna, Baltimore, 
Md., and several New York capitalists. The company will furnish 
power and light to Hancock, Berkeley Springs and other towns in 
the vicinity. 


NEW HAVEN TROLLEYS—tThe purchase of the Rhode Island 
Securities Company by the trolley company of the New Haven road 
was completed on December 3, and steps have been taken which put 
the practical operation of the Connecticut Railway and Lighting 
Company also in control of the New Haven road. These two pur- 
chases establish the position of the New Haven as one of the greatest 
trolley-controlling companies in the country. It will have a trolley 
service more than 1,300 miles in length, with a gross business of 
more than $16,000,000 per annum. The Rhode Island Securities 
Company is capitalized for $20,000,000 stock, of which $12,000,000 
has been issued, and $5,000,000 bonds. Of the $12,000,000 stock 
$10,000,000 was given to the United Gas Improvement Company at 
the time of the formation of the holding company. 


ATLANTIC TELEPHONE COMPANY OFFERS TO INSTALL 
TRIAL SYSTEM—With a view to demonstrating the advantages of 
its automatic telephone service, Martin W. Littleton, of counsel to 
the Atlantic Telephone Company, in a statement issued December 2 
offered to install a plant for trial in any section of New York city 
to be designated by the board of estimate and apportionment. This 
offered to install a plant for trial in any section of New York city 
engineer of the board, as to conditions in thirty-six cities where the 
independent telephone companies had gained foothold. This report 
was abstracted in the ELecrricaL Review for December 8, and sug- 
gests the securing of definite data from the new companies relative 
to their ability to carry on a telephone business of the magnitude 
necessary for New York city before further action is taken in the 
matter of granting a franchise. 


COMPROMISE SAID TO HAVE BEEN EFFECTED IN WIRE- 
LESS MERGER—It is announced that an amicable settlement has 
been effected by Abraham White and the other interests back of 
the recently incorporated United Wireless Telegraph Company, of 
stockholders’ suits against the DeForest Wireless Telegraph Com- 
pany and its subsidiaries. Henry B. Snyder, the investment broker 
and stockholder in the original DeForest company, who brought 
suit against this corporation and all its constituent concerns be- 
cause of the alleged unlawful conversion of his 27,000 shares, states 
that he has made a settlement out of court. Mr. Snyder's counsel, 
James A. Allen, however, is quoted as follows: “Mr. Snyder and 


Mr. White have discussed a settlement, but no binding contract has 
been made between them; that is to say, they have signed a con- 
tract, but the terms of this contract are not binding on either party 
to it. Others interested in the stock standing in the name of Mr. 
Snyder have refused to consent to the terms which have been pro- 
posed. Mr. Snyder’s suits were brought for the benefit of other 
stockholders as well as for himself.” Mr. White also sent a letter 
to John W. Griggs, president of the American Marconi Company, an- 
nouncing the settlement of stockholders’ suits against the DeForest 
company. 

MERGER OF RAILWAY COMPANIES—The Hudson & Manhat- 
tan Railroad Company has been formed as a result of a consolida- 
tion agreement between the New York & New Jersey Railroad Com- 
pany, a New York state corporation; the Hoboken & Manhattan 
Railroad Company, a New Jersey corporation, and the Hudson & 
Manhattan Railroad Company, another New York state corporation. 
The Jersey corporation and the New York state corporations form 
a continuous line of tunnel railroad operating between New York 
city and New Jersey. The new company will have offices in New 
York city and Jersey City, and will have a capital of $50,000,000, 
which is the total of the capital of the corporations consolidated. 
Of the capital $10,000,000 will be preferred five per cent non-cumu- 
lative stock. The directors of the new corporation are: Anthony 
N. Brady, Albany; E. C. Converse, Greenwich, Ct.; Elbert H. Gary, 
Frederick B. Jennings, New York city; C. N. King, Brooklyn; 
William G. McAdoo, Yonkers; John G. McCullough, North Benning- 
ton, Vt.; G. Tracy Rogers, Binghamton, and E. F. C. Young, Jersey 
City. Mr. McAdoo is to be the president of the company, Mr. 
Jennings the vice-president and Mr. King the secretary and treas- 
urer. 


REORGANIZATION OF PACIFIC STATES TELEPHONE AND 
TELEGRAPH COMPANY—A new company, to be known as the 
Pacific Telephone and Telegraph Company, will take over by pur- 
chase the property of the Pacific States Telephone and Tele 
graph Company in California, lease its property outside of 
California, and lease the property of the old Sunset Tele- 
phone Company, which has about $2,500,000 bonds out- 
standing to be retired at maturity. The present authorized 
capital of the Pacific States company is $20,000,000, of which $17,- 
000,000 has been issued, limiting the possible bond issue to $20,000,- 
000, which the directors felt too small for development during the 
next eight or ten years. The formation of the new company with 
an authorized stock issue of $50,000,000, of which about $35,000,000 
will be issued at once, will permit the authorization of a similar 
amount of bonds, to be issued in lots of $3,000,000 to $4,000,000 
yearly. During the tirst four or five months of 1906 the new in- 
stallations by the Pacific States company averaged 3,300 monthly. 
It is planned to increase this to 8,000 to 10,000. The Pacific coast 
already has the greatest telephone density of any part of the United 
States. Of the 51,000 stations destroyed by the San Francisco fire, 
21,000 have been replaced. 


OBITUARY NOTE. 

MR. WILLIAM A. WHITTLESEY, for a number of years treas- 
urer and general manager of the Pittsfield Electric Company, Pitts- 
field, Mass., died suddenly at his home in Pittsfield on December 5. 
Mr. Whittlesey was fifty-seven years old. He is survived by a 
widow, who was Caroline Tilden, daughter of Henry Tilden, of 
New York city, and three children. Mr. Whittlesey was state repre- 
sentative in 1896 and state senator in 1897 and 1898. 


DATES AHEAD. 


Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 

Northwestern Electrical Association. Chicago, Ill., January 16, 
17 and 18, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 
to November 30, 1907. 


\ 


December 15, 1906 


PERSONAL MENTION. 


MR. THOMAS EWART, manager of the Marlboro (Mass.) ex- 
change of the New England Telephone and Telegraph Company, 
has been appointed manager of the company’s office at Leominster, 
Mass. 


MR. W. W. McKEE has been appointed chief engineer of the 
Birmingham Railway, Light and Power Company, of Birmingham, 
Ala., and began his duties on December 1. Mr. McKee was formerly 
connected with the Public Service Corporation of New Jersey. 


MR. FRANK C. MASON, formerly superintendent of police 
telegraphs, borough of Brooklyn, New York city, who recently re- 
tired on half pay to his country place, Glen Alex Farm, near Utica, 
N. Y., has been called to act as electrical expert for the corpora- 
tion counsel’s office of the borough of Brooklyn. Mr. Mason will 
make his headquarters at Glen Alex Farm, his presence in New 
York only being necessary during the trial of important suits in 
which the city of New York is interested. 


MR. W. W. McKEE has been appointed chief engineer of the 
division and branches of the Erie Railroad Company, has been 
appointed master car-builder with offices at Meadville, Pa., vice 
R. W. Burnett, resigned. Other changes in the mechanical de- 
partment of the railroad company are as follows: J. J. Dewey, 
master mechanic, Cincinnati division, is appointed master mechanic 
of the New York division and branches, with headquarters at 
Jersey City, N. J., succeeding Mr. Schlafge; C. James, master 
mechanic of the Rochester division, Avon, N. Y., is appointed master 
mechanic of the Cincinnati division, Galion, Ohio, in place of J. J. 
Dewey; D. Van Riper, general foreman, Meadville shops, is ap- 
pointed master mechanic of the Rochester division with headquar- 
ters at Avon succeeding Mr. James; G. A. Moriarty, general fore- 
man of the Port Jervis shops, is appointed master mechanic of the 
Delaware division, with headquarters at Port Jervis. 


MR. JOHN M. KLEIN, of San Francisco, Cal., is visiting his 
friends in the East, and will make his headquarters in New York 
city until early spring. Mr. Klein is a native of New York state 
and-.came to New York city in 1869, where he entered the employ 
of the Western Union Telegraph Company as a messenger in its 
main office. He remained with this company in the construction 
department until 1876, when he went to California, where he 
entered the fire-alarm service, remaining in this service until 1879, 
when he established an electrical supply house which soon became 
the largest individual concern of its kind on the Pacific coast. His 
company operated in all parts of the world, and in carrying out 
the details of this business Mr. Klein has been a world-wide 
traveler, going even to Alaska and Panama. Mr. Klein retired about 
two years ago, selling out his business interests in the John M. 
Klein Electrical Works, Incorporated Becoming tired of a life of 
idleness, and partly owing to the exigencies of the situation follow- 
ing the great fire, he has decided to again embark in business, and 
has accepted a position as general manager of the Pioneer Elec- 
trical Company, of San Francisco. This concern is capitalized at 


$10,000,000, ten per cent of which is paid up. Mr. Klein expects 


to return to San Francisco in April, and hopes to open up an elec- 
trical business that will be one of the largest on the coast. He is 
anxious to help rebuild his adopted city, and will devote all his 
genius and experience to this new venture. He is well known in 
Masonic circles, being a Knight Templar, Shriner and thirty-second- 
degree Mason. 


ELECTRICAL SECURITIES. 


While there has been considerable indecision evident in the 
stock market, together with irregularity in trading, a rather wide 
price movement is the net result of the week’s activities. 
eral sentiment is that the stock market has shown remarkably 
good resistance to adverse developments. Call rates have gone as 
high as 36 per cent, or the highest since the 40 per cent of early 
September. Early in the week J. H. Schiff, head of the banking 
- firm of Kuhn, Loeb & Company, made an emphatic appeal to the 
Chamber of Commerce, New York city, looking toward the restraint 
of some institutions which were manipulating rates clearly out of 
proportion to the value of the money advanced. The increase in 
the dividend of the New York Central from a 6 to a 6 per cent 
annual rate, with the increase of the Lake Shore from 8 to 12 
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per cent and the Michigan Central from 4 per cent to 6 per cent, 
was a favorable development. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 8. 


‘New York: Closing. 
Allis-Chalmers common .................06. 16% 
Allis-Chalmers preferred .............02000- 44% 


Brooklyn Rapid Transit ............. 0000. 19 


Consolidated Gas ......... ccc cc eee eens 138% 
General Plectric..6.: 4 4is.43.45.0 8454344003 ows 167 -` 
Interborough-Metropolitan common ......... 36% 
Interborough-Metropolitan preferred ....... . 761% 
Kings County Electric ............. POE 143 
Mackay Companies (Postal Telegraph and 
Cables) common ......sssesssssssesses 72% 
Mackay Companies (Postal Telegraph and 
Cables) preferred ............ccccecces 6844 
Manhattan Elevated ..............ccccccees 142 
Metropolitan Street Railway ............... 106 
New York & New Jersey Telephone......... 126 
Western Union ..........ccccc cece ceccceees 85% 
Westinghouse Manufacturing Company.. . 153% 


Directors of the Metropolitan Street Railway ‘Company: whose 
terms have expired, have been reelected. 

The regular guaranteed quarterly dividend of 1% per cent on the 
capital stock of the Manhattan Railway Company is payable Janu- 
ary 2, 1907, to stock of record December 14, 1906. Books closed 
December 14 and will reopen December 27. 

Directors of the Interborough-Metropolitan Company have de- 
clared the regular quarterly dividend of 114 per cent on the cumu- 
lative preferred stock. The dividend is payable January 2 to stock- 
holders of record December 10. 

Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 2% per cent on the capital 
stock. The dividend is payable January 2 to holders of voting 
trust certificates of record December 17. Books close December 17 
and reopen January 2. 

A regular quarterly dividend of 1 per cent on the preferred 
shares and a regular quarterly dividend of 1 per cent on the com- 
mon shares in the Mackay companies will be paid on January 2, 
1907, to shareholders of record as they appear at the close of busi- 
ness December 15, 1906. The transfer books will be closed December 
17 to 31, 1906, inclusive. 


Boston: 
American Telephone and Telegraph......... 137 
Edison Electric Illuminating............... ` 225 
Massachusetts Electric ............ ewcegsews, 69% 
New England Telephone ...............000. 128% 
Western Telephone and TOIERTADA preferred. 79 

Philadelphia: Closing. 
Electric Company of America............... 111; 
Electric Storage Battery common........... 69 
Electric Storage Battery preferred......... . 69 
Philadelphia Electric ............ cc eeeee ~.. 8% 
Philadelphia Rapid Transit................ 221% 
United Gas Improvement..:.........-.-.00. (96% 


The Union Traction Company, of Philadelphia, has declared a 
dividend of 5 per cent in accordance with the agreement by which 
the concern was merged with the Philadelphia Rapid Transit Com- 
pany. This is the first of the 5 per cent dividends, the time for the 
4 per cent dividend having expired. The rate will continue on a 
5 per cent basis for the next two years, RELEE which it will be in- 
creased to a fiat 6 per cent basis. 


Chicago: Closing. 
Chicago Telephone ......sssesosssssssseses 117 ` 
Chicago Edison Light..............cceccees 144 
Metropolitan Elevated preferred............ 71 
National Carbon common ........ccccccccecs 8614 
National Carbon preferred......... PPE 1153 
Union Traction COMMOD...........ccccecees — 
Union Traction preferred...........cccceees — 


The approximate valuation placed on the tangible and the in- 
tangible property of the Union Traction Company and the Chicago 
City Railway Company by the city of Chicago’s commission of engi- 
neers is $60,000,000. The negotiations for franchises will be con- 
cluded on the basis of this estimate. 
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ELECTRIC LIGHTING. 


MOBILE, ALA.—The electric lighting contract has been awarded 
to the Machinery Sales Company, of Cincinnati, Ohio. 


HUNTSVILLE, UTAH—Huntsville is to be lighted by current 
brought from Ogden canyon. The town will be wired at once for 
this purpose. 


EASTON, PA.—Owing to the poor service given by the city 
electric plant, the mayor advises the making of a contract with a 
private concern for the lighting of the streets. 


BOSTON, MASS.—The Quincy Electric Light and Power Com- 
pany has petitioned the gas commissioners for the privilege of 
issuing $50,000 new capital stock for the payment of its floating 
debt. 


NATCHEZ, MISS.—At a meeting of the board of aldermen the 
city solicitor was instructed to prepare an ordinance requiring 
telegraph, telephone and electric light companies to place their 
wires under ground. 


DES MOINES, Il0OWA—Citizens of the town of Atlantic, by a 


vote of 534 to 254, have defeated a proposition to sell the city elec- 
tric light plant, which was built and has been operated for fifteen 
years by the city at a loss. 


MILWAUKEE, WIS.—The board of public works and the coun- 
cils advisory committee have decided that the capacity of Mil- 
waukee’s municipal electric lighting plant should be 3,000 arc lights 
and 10,000 incandescent lights. 


SARATOGA, WYO.—The Saratoga Light, Heat and Power Com- 
pany has purchased machinery to replace that recently destroyed 
by fire, and Saratoga will again be equipped with electric lights 
within the next three months. 


AUBURN, N. Y.—The Citizens’ Lighting Company has pur- 
chased the plant of the old gas company on Water street. It is 
the intention of the Citizens’ company to build a large power plant, 
in order to extend its business of furnishing electric light and 
power. 


ROCKAWAY, N. J.—The borough of Rockaway has decided to 
purchase the plant of the Rockaway Electric Light and Power 
Company and to operate it as a municipal property. The cost will 
be about $25,000. It is expected the transfer will be made about 
January 1. 


ALBANY, N. Y.—The town board of Coeymans has granted a 
franchise to the West Shore Electric Company to erect and main- 
tain a lighting plant in the town. The company has been organ- 
ized with the following directors: John M. Briggs, Charles Van 
Hoesen, Henry W. Baldwin, Arthur Hart and Herbert Layman. 


GREENVILLE, S. C.—The Greenville-Carolina Power Company 
has placed its plant in operation. The company will develop 
between 3,000 and 5,000 horse-power, and all of this has already 
been contracted for. The company is capitalized at $300,000, and 
the majority of the stock is held in Greenville. A. G. Burman, 
of Greenville, is president. 


DAYTON, OHIO—The Merchants’ Heat, Light and Power Com- 
pany has been awarded a contract by the Board of Public Service 
for the lighting of both the auditorium and the city hall by elec- 
tricity. The contract is for a period of five years and the rate 
specified will be five cents per kilowatt-hour. Nernst lamps will 
be used in both buildings. 


FLORENCE, COL.—The mayor has appointed a special com- 
mittee td investigate and report on the cost of erecting and operat- 
ing a municipal electric light plant. The Arkansas Valley Elec- 
tric Company has a franchise in the city which has twelve years 
to run. The city owms a water system which can furnish sufficient 
power to generate more than enough current. 


CLINTON, MASS.—Work will soon be started on the new power 
plant of the Boston Heat, Light and Power Company, at Still river, 
in the town of Harvard. The promoters hope to have the power- 
house for the electric plant in operation by next July. The elec- 
tric plant will be housed in a brick building, 120 by 97 feet. The 
construction work will be under the supervision of Superintendent 
Fred L. Fullam. 
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ALBANY, N. Y.—The common council of Little Falls has granted 
a franchise to the Hudson River Electric Power Company, of Al- 
bany, which will permit it to do a general electric business in Lit- 
tle Falls. The company will begin operations at once and until 
such time as its lines from Spier Falls are completed to that city, 
current will be sent from its steam station at Utica. 


TACOMA, WASH.—H. J. Fuller, special engineer for the city, 
says that the adoption of a producer-gas plant will solve the city’s 
electric light problem. Equipment to produce 5,000 horse-power, 
he states, can be installed for approximately $500,000. Electric 
current could be produced with it, if properly managed, he affirms, 
for one-half cent a kilowatt-hour, or two-thirds of what the city is 
now paying and two-fifths of what the power companies are asking. 


BERGEN, N. Y.—At a meeting of the village board it was 
voted that the village enter into a written contract with the Genesee 
County Electric Light, Power and Gas Company, of Batavia, to 
light the streets of the village for five years at the rate of $750 
a year. It was also voted to enter into a written contract with 
the company to supply electric power to the pumping station in 
the village for a term of ten years at $500 a year. 


READING, PA.—The West Reading Power Company will shortly 
begin operations on its new plant on the site of the Shanaman 
Mill property, recently purchased, on the west side of the Schuyl- 
kill river. The company is now negotiating for several additional 
acres of land, to be used for siding purposes. A connection will 
be constructed from the Belt Line. The siding will extend to 
the proposed power-house which, it is expected, will be ready for 
service early next year. 


TERRE HAUTE, IND.—The board of public works has refused 
a franchise to the Rush Company, which proposes to supply the 
cities of southeastern Indiana with electric light and electric power 
from a water power plant, to be established in White river, below 
Vincennes. The refusal is based on the demand of the company 
that the contract for street lighting be let several years in advance. 
Evansville, Vincennes and other cities are considering similar 
applications for franchise. 


JOHNSTOWN, PA.—At the annual meeting of the directors of 
the Citizens’ Light, Heat and Power Company it was decided to 
spend about $30,000 in improvements to the plant on Vine street, 
and in the extension of the lines in various sections of the city. 
A battery of boilers will be installed in the near future. The stock- 
holders reelected the following board of directors: Charles S. Price, 
James G. Ellis, Scott Dibert, William R. Thomas, Joseph Morgan, 
James Quinn, Charles F. Kress, Joseph Freidhoff, John H. Waters 
and John D. Roberts. Later the board met and reelected Charles 
S. Price, president; James G. Ellis, vice-president, and C. G. Camp- 
bell, secretary and treasurer. 


GRAND JUNCTION, COL.—It is stated that C. A. Baker, of 
Denver, and a number of other gentlemen who are interested in 


‘the construction of an immense electrical power plant at Green 


river, Utah, are making arrangements to extensively market their 
power. The new plant is to be one of the finest electrical power 
plants in the West when completed. It will cost in the neighbor- 
hood of $100,000. The promoters of the plant expect to find the 
most profitable market for their current in Bingham, where thou- 
sands of dollars’ worth of electrical mining machinery is being 
installed. The power will be generated by Green river and trans- 
mitted to Bingham, Salt Lake and other places. 


NEWARK, N. J.—At a public hearing given recently by the spe 


cial committee, appointed by the common council, to discuss plans 


for the erection and operation of a municipal lighting plant, the 
United Electric Company, through its president, Thomas N. Mc- 
Carter, submitted a proposition, agreeing to furnish 2,000-candle- 
power arc lights for the entire city for five years at a cost of $70 
per light per annum, the agreement to take effect at the expiration 
of the present contract with the city, September 1, 1908. The pres- 
ent rate charged by the United Electric Company is $95 a light. 
The communication further stated that the company would fur- 
nish thirty-two-candle-power incandescent street lamps at $16 per 
light per annum, and all public building lights at five cents per 
kilowatt-hour. 


December 15, 1906 


TELEPHONE AND TELEGRAPH. ; 
WATERVILLE, ME.—The New England Telephone and Tele- 
graph Company ds rebuilding its line between Waterville and 
Augusta. 


SLEEPY EYE, MINN.—The telephone exchange at Sleepy Eye 
is being replaced by the Minnesota Central Telephone Company 
with a common-battery system and cable distribution. 


LYNNVILLE, TENN.—The Cumberland Telephone and Tele- 
graph Company is now engaged in putting in a new exchange at 
Campbellsville, several miles west of Lynnville, which is to be com- 
pleted by January 1. 


RULO, NEB.—The Southwest Nebraska Telephone Company has 
completed its new copper long-distance toll Hine, and now has direct 
connection to all points in Nebraska and with St. Joseph, Kansas 
City, Atchison and Topeka. 


COLD SPRINGS, MINN.—A new exchange, with cable distribu- 
tion, has recently been opened at Cold Springs. Fifty subscribers 
have already been connected by metallic circuits by the Minnesota 
Central Telephone Company. 


LAMBERTON, MINN.—The Minnesota Central Exchange has 
been rebuilt, all subscribers being put on metallic circuits. The 
overhead wires have been replaced by cable distribution. Seventy- 
five new rural subscribers have been connected. 


WAYNESBURG; PA.—The council has granted a franchise to 
the Greene County Telephone Company permitting the erection of 
poles and wires on the borough streets. This company is closely 
affiliated with the Pittsburg & Allegheny Company. 


COLUSA, CAL.—The Home Telephone Company, financed by 
local capital, will commence construction work at an early date. 
Material has already commenced to arrive, and when the system 
is completed will be equipped with the latest telephones. The com- 
pany has obtained Glenn and Colusa county franchises. 


ST. LOUIS, MO.—The Bell Telephone Company has begun the 
erection of an exchange building at the corner of St. Louis avenue 
and King’s highway, to cost about $60,000. The building is to 
occupy a lot thirty-five by 107 feet, will be constructed of brick 
and terra-cotta, and be fireproof. It will be three stories high, with 
a deep basement. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Company 
contemplates extensive improvements for the coming year. It is 
intended to give the out-of-town systems throughout the Northwest 
a thorough overhauling, and in Minneapolis a 9,000-line switchboard 
will be installed in the central office. In all, the company’s officials 
say, more than $2,500,000 will be spent in improvements. 


OAKLAND, CAL.—Designs have been completed for the new 
Piedmont district building of the Pacific States Telephone Company, 
and the work of erecting the new exchange will be commenced as 
soon as the contract can be let for the work. As soon as the new 
building is completed the entire service in Piedmont will be han- 
dled from the new exchange and the prefix “Piedmont” will take 
the place of “Oakland” on all the numbers in that district. 


SPOKANE, WASH.—The Rocky Mountain Bell Telephone Com- 
pany is extending its lines. Besides completing the line to Spokane, 
and almost completing the Bonners Ferry composite line, which 
may be used for telegraph and telephone purposes, connecting Ceur 
d’Alene with Iola, Elmira, McArthur, Naples, Moravia and Bonners 
Ferry, it has begun another line to Harrison by way of Fourth of 
July canyon. These improvements are expected to greatly facilitate 
business between these points. The service heretofore has been 
insufficient to meet the demands. 


CLEVELAND, OHIO—Ground will be broken shortly for the 
building of the new “Glen” exchange of the Bell Telephone Com- 
pany. The building will cost complete with its equipment in the 
neighborhood of $150,000. The switchboard will have an ultimate 
capacity of 9,600 lines, supplying service to 15,000 subscribers 
throughout the northeastern section of the city and Collingwood. 
The company’s new “East” exchange will soon be in readiness for 
service and in addition plans for a new “Marlo” to be built at 
Detroit and Highland avenues are being prepared. The completion 
of these new exchanges will give to the company ten modern fire- 
proof buildings and will make its real estate holdings in Cleveland 
foot up very close to a million dollars. 
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NEW INCORPORATIONS. 


PIERRE, S. D.—Pierrepont Telephone Company, Pierrepont, 
Day county. $10,000. è 


FRANKFORT, KY.—Shelby County Telephone Company, Shelby 
county. $120,000. 


JEFFERSON CITY, MO.—Columbia Electrical Company, of St. 
Joseph. Increased from $6,000 to $30,000. 


GADSDEN, ALA.—Little River Power Company. - $100,000, fully l 
paid in. R. A. Mitchell, of Gadsden, president. 


KANKAKEE, ILL.—Champaign & Kankakee Electric Railroad. 
The proposed line to extend from Champaign, Ill., to Chicago 
Heights. $100,000. 


COLUMBUS, OHIO—Stubbs-Mook Electric Company, Cleveland. 
$5,000. Incorporators: M. A. Mook, J. S. Stubbs, M. B. Mook, 
H. J. Baker and D. E. Mook. 


MADISON, WIS.—Milwaukee Western Electric Railway Com- 
pany, Milwaukee. $5,000. Incorporators: George W. Schermuly, 
H. J. Janzer and William Ross. 


HELENA, MONT.—Missoula Light and Water Company. $400,- 
000. Incorporators: A. H. Wethey, W. M. Bickford and J. K. Heslet, 
of Butte, and C. F. McBroom, of Spokane. 


LINCOLN, NEB.—Spring Ranche Telephone Company, Spring 
Ranche, Clay county. $800. Imncorporators: W. F. McReynolds, 
L. J. Dana, P. C. O’Brien and William Ashby. 


SOUTH McALESTER, I. T.—The Chickasha Electric Railway 
Company. $100,000. Officers: Scott Jones, president; W. T. Colsen, 
vice-president; Alger Melton, secretary, and C. L. Greer, treasurer. 


COLUMBIA, S. C—Suburban Transit Company. To build a 
number of suburban lines to the outskirts of Columbia. 35,000. 
Officers: Julius H. Walker, president; J. S. Moore, vice-president, 
and Bruce W. Ravenel, secretary and treasurer. 


COLUMBUS, OHIO—Cleveland, Alliance & Mahoning Railroad. 
To be built from Cleveland to a connection with the Stark electric 
railway at Alliance, with an east and west line extending to a con- 
nection with the Mahoning and Shenango lines into Youngstown. 
$10,000, to be increased. 


AUGUSTA, ME.—Alabama Interstate Power Company. Organ- 
ized at Portland for the purpose of developing the power of rivers, 
lakes and streams, or other bodies of water. $3,000,000. Officers: 
president, James E. Manter, of Portland; treasurer, Clarence E. 
Eaton, of Portland. 


ALBANY, N. Y.—The Fenimore Electric Light Company, of 
Sandy Hill. To carry on operations in the village of Sandy Hill, 
Washington county, and the town of Moreau, Saratoga county. 
$10,000. Directors for the first year: James F. Bush, William H. 
Donaldson and Erskine C. Rogers, of Sandy Hill. 


RICHMOND, VA.—Lorton Telephone Company, of Lorton, Fair- 
fax county. To run a telephone line 100 miles long in the counties 
of Prince William, Fairfax and Alexandria. Capital to be between 
$1,000 and $50,000. Incorporators: Howe Totten, president; D. 
Morgan, William R. Ward, F. H. Elmore and B. O. Holt, all of Fair- 
fax county, Va. 


PROSSER, WASH.—Prosser Traction Company. To build and 
operate an electric railway through the streets of Prosser and an 
interurban line to the proposed North Coast railway station, a mile 
and a half across the river, northward to Euclid, seven miles north- 
west, and eventually to the Columbia river on the east. $150,000. 
Incorporators: Frederick Finn, J. W. Callicotte, G. A. Todd, George 
E. Boomer and F. A. Jenne. 


RICHMOND, VA.—The Richmond & Henrico Railway Company, 
Richmond. . To purchase the Citizens’ Rapid Transit Company, a 
corporation chartered under the laws of Virginia, for the construc- 
tion, maintenance and operation of a street railway and viaduct 
in the city of Richmond, under an ordinance of the city of Richmond, 
approved March 10, 1902. $10,000. Incorporators: W. S. Forbes, 
president; W. F. Jenkins, vice-president; W. P. Forbes, John C. 
Hagan, secretary and treasurer, respectively; S. L. Kelley, John J. 
Blake, Edward L. Ryan, all of Richmond. 
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ELECTRIC RAILWAYS. 


NEWARK, OHIO—The franchise of the Newark, Utica & Mount 
Vernon Electric road has been grahted by the county commissioners. 
It is for twenty-five years. 


PALMER, MASS.—Good progress is being made on the electric 
railroad between Palmer and Fiskdale. Rails have been laid from 
the Monson line at Tennyville to Fentonville, and a long section 
on the eastern end has been built. 


MIDDLEPORT, N. Y.—Work has been stopped on the trolley line 
of the Buffalo, Lockport & Rochester Railway Company between 
Middleport and Lockport, and will not be resumed until March, due 
to the company’s inability to keep men during the winter. 


CHESTER, S. C.—Chester has granted a franchise to a north- 
ern company to begin the construction of a street railway. Lines 
will be run through the principal streets of the town, which is 
located on the Southern Railway, midway between Chester and 
Columbia. 


STATESVILLE, N. C.—The street railway franchise asked for 
some time ago by L. C. Wagner, Isidore Wailace and D. F. Jenkins, 
of Statesville, has been amended and granted by the board of alder- 
men of that town. The limit of the franchise is three years from 
next January. 


NEW HAVEN, CT.—At the annual meeting of the Berkshire 
Street Railway Company at Pittsfield, Mass., the following were 
elected directors: C. S. Mellen, C. F. Brooker, D. Newton Barney, 
William Skinner, Robert W. Taft, Nathaniel Thayer, Edwin Milner, 
R. D. Gillett and H. W. Ely. 


HUNTSVILLE, ALA.—A new electric car system is in prospect 
at Huntsville. The backers of the project are eastern capitalists. 
It is understood that a franchise will soon be asked for, and 
that streets not used by the Huntsville Railway, Light and Power 
Company will be used by the system. The new company, it is said, 
proposes to develop the city. 


WALLA WALLA, WASH.—The Walla Walla Valiey Traction 
Company, which is building the Walla Walla street-car system, now 
has its suburban line to Freewater and Milton built to State Line, 
which is about half the distance to Freewater. A temporary bridge 
has been constructed across Walla Walla river, and the work of 
laying the track is progressing rapidly. 


OSSINING, N. Y.—Ground has been broken for the new street 
railway system of the Hudson River & Eastern Traction Company, 
which recently obtained a franchise in Ossining. Mr. Stratton’s 
company is capitalized for $2,000,000. Eventually it will connect 
Peekskill, Ossining and other Hudson river towns with White 
Plains by means of a line to Sherman Park, where it wiil form a 
feeder to the Harlem Railroad. 


CANON CITY, COL.—Frank D. Heath, president of the Great 
Western Coal Company, whose principal offices are in Canon City, 
has purchased from F. S. Granger all his interest in the Canon City 
& Royal Gorge Interurban Electric Railway Company for $25,000. 
The deed conveys to the purchaser the right of way, franchises 
and all other property of the company, the value of which it is 
difficult to estimate, although it is believed to be largely in excess 
of the price paid by Mr. Heath. 


MILWAUKEE, WIS.—The Milwaukee Western Electric Railway 
Company, another corporation which is to seek entrance to Mil- 
waukee and build a suburban line, has been incorporated by G. W. 
Schermuly, of Chicago; H. J. Janzer, of Philadelphia, and William 
Ross, of the Milwaukee Engineering Company. The company pro- 
poses to make no application for admission to the city before it 
has begun construction work upon the suburban line. It is pro- 
posed to run the line to Wauwatosa, Hartland, Pewaukee, Ocono- 
mowoc, Ashippon, Hustisford, Juneau and Beaver Dam. 


PENNSBURG, PA.—The upper Perkiomen valley is to have 
electric railway facilities. The interests controlling the Schuyl- 
kill Valley Traction Company have organized the Lederachsville & 
Pennsburg Electric Railway Company, and will build a road con- 
necting at Lederachsville with the line now under construction from 
Trooper to Souderton. The latter will connect at Trooper with 
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the Schuylkill valley road from Chestnut Hill through Norristown 
to Pottstown. From Lederachsville the new road will run through 
Sumneytown, Greenlane, Red Hill, Pennsburg and East Greenville 
to Palm. 


YOUNGSTOWN, OHIO—The newly incorporated Cleveland, Alli- 
ance & Mahoning Valley Electric Railway Company has closed a 
deal for the purchase of the old line of the Baltimore & Ohio Rail- 
road between Ravenna and Newton Falls. It is said that the prop- 
erty was obtained at a low price. From Newton Falls the line ex- 
tends to Leavittsburg, where inter-traffic arrangements will be made 
to cover Warren and Youngstown. The track between Ravenna 
and Newton Falls was never torn up by the Baltimore & Ohio com- 
pany, which operates a few local trains over it daily, and much of 
the proposed new electric line therefore is already built. 


WAXAHACHIE, TEX.—At an adjourned meeting of the city 
council the Central Texas Traction Company, of Dallas, was granted 
a franchise to build, maintain and operate an interurban railway 
System over the streets of Waxahachie. The company has ninety 
days from the passage of the ordinance to accept it. A forfeiture 
clause requires the road to be completed within two ‘years after the 
acceptance of the ordinance. J. F. Strickland, of Dallas, is presi- 
dent of the company. It is the purpose to build an interurban line 
from Dallas to Waxahachie and thence on to Ennis. It is also 
understood that Stone & Webster are having a survey made from 
Dallas to Waxahachie. They will probably ask for a franchise at 
an early date. 


VALLEJO, CAL.—Another interurban electric railroad project 
has been incorporated in Solano county. The new company is 
known as the Vallejo & Northern Electric Railroad, and announces 
its intention of building a road seventy miles long from tidewater 
at Vallejo to Napa Junction, through the American canyon to Cor- 
delia and to Vacaville and Dixon, and thence on to Winters, where 
it will have its terminal. A branch road is to run into Suisun and 
Fairfield. Melville Dozier, of Oakland, is the principal projector of 
the new road and has been surveying and buying rights of way for 
the road for the past several months. The other incorporators are 
T. T. Gregory, George Lackie, John C. Veitch and Francis Kinsey. 
The company is incorporated for $2,500,000, of which $70,000 is 
paid in. 


TROY, N. Y.—At a meeting held in former Governor Black’s 
office recently the Troy, Rensselaer & Pittsfield Company, having 
a charter for a proposed electric road between Troy and Pittsfield, 
Mass., changed hands. It is the intention to make connection at 
the Massachusetts line with the Pittsfield trolley system. The 
officers of the purchasing company are: president, A. W. Paige, of 
Bridgeport, Ct.; vice-president, W. H. Sterling, of Brooklyn, N. Y.; 
secretary, Alexander McKeogh, of New York; treasurer, H. L. Mer- 
ritt, of Montclair, N. J. The charter for this road was obtained 
several years ago and has existed simply on paper. It was said by 


one of the directors that $58,000 was paid by the new people, who ` 


are now in control of the Albany & Hudson Railway, which will be 
one of the principal factors in furnishing the route. 


WASHINGTON, D. C.—The Sandy Spring Railway Company 
has announced its general plans for the construction of an elec- 
tric railroad from Chevy Chase Lake to Ellicott City, Md. This 
company was chartered by the Maryland legislature at its last 
session, and it is understood to have made subscriptions to the stock 
of the company sufficient to start the building of the road. The 
line, if built, will connect with the Capital Traction Company’s 
lines in Washington, and with the United Railways lines in Balti- 
more, at Ellicott City, making a continuous passage by trolley from 
one city to the other. The route of the proposed railroad passes 
through Kensington, Sandy Spring and Ashton and near Wheaton, 
Norbeck, Olney, in Montgomery County, also near Highland, Ciarks- 
ville, St. Charles College, and the Frederick turnpike, in Howard 
County. The company now announces the sale of $500,000 in bonds 
to provide a portion of the funds for building and operating the 
The officers and directors of 
the company are: Charles F. Brooke, president, Sandy Spring, Md.; 
B. H. Warner, vice-president, Washington, D. C.; Allan Farquhar, 
treasurer, Sandy Spring, Md.; R. H. Phillips, secretary and mana- 
ger, Washington, D. C.; Spencer C. Jones, Rockville, Md.; Harold 
Hading, Ellicott City, Md.; Gist Blair, Silver Spring, Md.; Walter 
A. Johnson, Kensington, Md., and W. C. Robinson, Baltimore, Md. 


December 15, 1906 


INDUSTRIAL ITEMS. 
THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1506 describes and illustrates a new line of electric hoists 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, 
announces that owing to the increase of business in the city and 
vicinity of Baltimore, Md., a branch office has been opened at No. 
315 Equitable Building, Baltimore. This office will be in charge of 
W. F. Baird, formerly connected with the Philadelphia branch of 
the company. 


C. J. TOERRING COMPANY, Philadelphia, Pa., is now well 
established in its new factory at Twenty-first and Toronto streets. 
C. J. Toerring, president of this company, advises that the com- 
pany’s business has greatly increased since its removal, and that 
never in its history has it had such a large number of orders on 
hand as at the present moment. 


THE PHILADELPHIA STORAGE BATTERY COMPANY, Phila- 


delphia, is now manufacturing storage batteries for commercial and 
pleasure vehicles, with factory and offices at Emerald and Tioga 
streets. Frank S. Marr, president of the company, was for many 
years president of the Helios Manufacturing Company, manufac- 
turers of storage batteries and arc lamps. E. Earle Everett,. super- 
intendent, was formerly with the General Vehicle Company, and is 
a practical battery man. Edward Davis, treasurer, was formerly 
vice-president of the United Telephone Company. 


THE BLAKE SIGNAL AND MANUFACTURING COMPANY, 
246 Summer street, Boston, Mass., announces that last month it 
signed contracts for its signals with various railroads in the East 
and Middle West amounting to over $12,000. The interurban roads 
using a telephone system of train despatching are beginning to 
realize what a valuable supplement the Blake signals may be to 
their telephone systems. This system of signals enables the des- 
patcher to stop a car at any telephone point for orders, saving 
much time and also adding to the safety of operation. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., an- 


nounces that the claim has been made recently that it is using 
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tubing made of asphaltum paper in its enclosed tubes, rather than 
fibre, as advertised by the company. Samples of this tubing have 
recently been sent to an analytical chemist in Boston, who, after 
exhaustive tests on these samples and on fuses of the company’s 
manufacture bought in the open market, reports that the tubing is 
vulcanized fibre of good quality. The Chase-Shawmut Company 
announces that it will be pleased to furnish copies of these reports 
to any one who is interested. 


J. ALLEN HAINES, INCORPORATED, 324 Dearborn street, Chi- 
cago, Ill., is now an organization conducted as a western branch 
for the following concerns: American Electrical Heater Company, 
manufacturers of electrical heating apparatus; Wire and Telephone 
Company of America, manufacturers of “Romeid” interior tele- 
phone wire, rubber-covered wires, magnet wire, bare copper wire, 


etc.; Stanley & Patterson, Incorporated, manufacturers of bells, 


annunciators and electrical specialties; Clifton Manufacturing Com- 
pany, manufacturers of tapes, compounds and conduits; Electric 
Cable Company, manufacturers of insulated wires and cables and 
insulating compounds; Bishop Gutta-Percha Company, manufac- 
turers of rubber and lead-covered wires and cables of every descrip- 


tion; Dayton Electrical Manufacturing Company, manufacturers of 


ignition apparatus, storage batteries and generators. 


THE D & W FUSE COMPANY, Providence, R. I., has published 
a new catalogue devoted to its non-arcing fuses and safety devices 


for lighting, heating, power, railway, signal, telephone and tele- | 


graph circuits. The design and construction of these devices are 
taken up in detail, and a chapter of instructions given in the fore- 


part of the book. The devices are illustrated and price lists for 


different capacities given. There are twenty-one pages devoted to 
plates giving dimensions and capacities of various fuses, cutouts 
and terminals. These plates are very useful to designers and con- 
tractors in making up specifications for and laying out switch- 
boards and switch panels. The book forms, on the whole, a very 
instructive and interesting contribution to the literature of safety 
devices. The company will be pleased to send this catalogue, which 
is designated as No. 12, to any one interested upon request. 


Record of Electrical Patents. 


Week of December 4. 


837,277. ELECTRIC FURNACE. Kristian Birkeland and Samuel 
Eyde, Christiania, Norway. Filed November 10, 1904. The 
electric arc is dispersed by a magnetic field. 


837,296. ELECTRIC WELDING APPARATUS. Weston M. Fulton 
and John S. Brown, Knoxville, Tenn., assignors to the Fulton 
Company, Knoxville, Tenn. The work is passed between re- 
volvable electrodes. 


837,304. ATTACHMENT FOR MOUTHPIECES OF TELEPHONE 
TRANSMITTERS. Joseph G. Kitchell, New York, N. Y. Filed 
November 21. 1905. The mouthpiece is surrounded by a cup 
providing a dead-air space. 


837,349. PENDANT OR LIKE SUPPORT FOR ELECTRIC LAMPS. 
Hubert C. Smith, Erdington, near Birmingham, England. Filed 
May 12, 1906. Adjustable supporting cords are attached to the 
reflector. 


837,369. ELECTROPNEUMATIC BRAKE. Edward A. Wright, 
Edgewood Park, and Walter V. Turner, Wilkinsburg, Pa., as- 
signors to the Westinghouse Air Brake Company, Pittsburg, Pa. 
Filed March 20, 1905. An electrical method for controlling the 
valves of a pneumatic-brake system. 


837,396. ELECTRIC CONTROLLING SYSTEM. Urias J. Fry, Mil- 
waukee, Wis., assignor of one-half to George M. Basford, Mount 
Vernon, N. Y. Filed April 9, 1906. An electrical railway-sig- 
naling system. 


837,411. REGULATING DEVICE FOR ELECTRIC METERS. 
Robert C. Lanphier, Springfield, Ill., assignor to Sangamo Elec- 
tric Company, Springfield, Ill. Filed December 13, 1905. An 
adjustable air-gap is provided in the main magnetic circuit. 


837,413. TELEGRAPH TRANSMITTER. Charles W. Leiser, Salt 
Lake City, Utah. Filed August 30, 1905. A transmitter with a 
laterally oscillating lever. 


837,425. COMMUTATOR. Stanley S. Seyfert, South Bethlehem, 
Pa., assignor of one-half to William S. Franklin, South Bethle- 
hem, Pa. Filed February 20, 1905. Inductors are introduced 
into the armature leads in such a way that they neutralize one 
another except during the period of commutation, 


837,440. RECEIVING DEVICE FOR BOND-DETECTORS. Harris 
A. Watson, Sylvania, Ohio. Filed April 13, 1905. An induction 
coil is placed around the body of the telephone receiver.. 


837,457. TELEPHONE TRANSMITTER. Fred W. Fahrenfeld, 
Rochester, N. Y., assignor to the Simplex Telephone Equip- 
ment Company, Rochester, N. Y. Filed August 31, 1905. Means 
are provided on the bridge for attaching the conductors. 


837,469. TELEPHONE RECEIVER. Stephen C. Houghton, Syra- 
cuse, N. Y., assignor to the Wire and Telephone Company of 
America. Filed February 18, 1905. The heel of a permanent 
magnet of the horseshoe type is embraced by a support. 


837,470. HAND TELEPHONE. Stephen C. Houghton and Frank 
M. Potter, Jr.. Syracuse, N.. Y., assignors to the Wire and Tele- 
phone Company of America. Filed October 5, 1905. The tele- 
phone receiver contains a pair of electromagnets attached to 
the upwardly extending arm of a permanent magnet. 


837,498. INDICATING ELECTRIC-SWITCH COVER. Charles G. 
Perkins, Hartford, Ct., assignor to the Perkins Corporation, 
Hartford, Ct. Filed January 26, 1906. The metallic shell and 
insulating lining are perforated by a central opening only. 


837,512. ELECTRIC HOSE SIGNALING APPARATUS. William 
G. Seeley, Brookline, Mass. Filed November 27, 1905. A pair 
of electrical conductors is woven into the hose. 


837,522. AUTOMATIC APPARATUS FOR CONTROLLING AND 
OPERATING THE POINTS OF ELECTRIC RAILWAYS AND 
TRAMWAYS. William H. Turner, Rowland E. Dixon and 
Thomas B. Stewart, Leeds, England. Filed July 27, 1906. 
The switches are thrown automatically by current taken from 
the trolley wire. 


837,534. TELEPHONE APPARATUS. Garrison Barcock, Rochester, 
N. Y., assignor to the Simplex Telephone Equipment Company, 
Rochester, N. Y., a corporation of New York. Filed August 31, 
1905. A switch is provided on the receiver. 


837,567. SECONDARY-BATTERY PLATE. Frank C. Hood, Phila- 
delphia, Pa., assignor to John D. Allen, Philadelphia, Pa. Filed 
February 20, 1906. A grid of corrugated lead tape. 
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837,594. TELEPHONE-MOUTHPIECE SAFETY GUARD. Edward 
Stempel, San Francisco, Cal. Filed October 20, 1905. A 
metallic guard ring to be attached to a retransmitter. 


837,599. TEST CLAMP. John H. Williams, East Cleveland, Ohio. 
Filed March 8, 1906. A clamp with a point for piercing the 
insulation. 


837,616. WIRELESS-TELEGRAPH SYSTEM. Henry H. C. Dun- 
woody, Washington, D. C. Filed March 23, 1906. The receiv- 
ing device consists of carbon and silicon. 
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837,411.— REGULATING DEVICE FOR ELECTRIC METERS. 


837,634. ELECTRIC SWITCH. George P. McDonnell, St. Louis, 
Mo., assignor to American Electric Company, East Orange, 
N. J. Filed November 9, 1905. A slotted rotary disc is pro- 
vided with a segmental block mounted in the slot upon which 
a brush rests. 


837,635. BELL-RINGING CIRCUIT. George P. McDonnell, St. 
Louis, Mo., assignor to American Electric Company, East 
Orange, N. J. Filed November 20, 1905. A bell circuit is 
shunted across a portion of a resistance. 


837,636. BELL-RINGING CIRCUIT. George P. McDonnell, St. 
Louis, Mo., assignor to American Electric Company, East 
Orange, N. J. Filed December 28, 1905. A method of reducing 
the voltage of a system for ringing the bells. 

837,638. LAMP SOCKET. William H. Nichols, Bennington, Vt., 
assignor of one-half to Elmer Ellsworth Larrabee, Bennington, 
Vt. Filed September 23, 1905. A key socket. 

837,654. FINISHING OR GUARD RING FOR ELECTRIC CON- 
DUITS. Albert I. Appleton, Chicago, Ill. Filed June 26, 1905. 
A rounded guard ring screwed on the conduit. 

837,670. ELECTRIC SIGNAL. Harold W. Eden, Detroit, Mich., 
assignor to P. R. Manufacturing Company, Detroit, Mich. Filed 
February 5, 1906. The bell hammer is carried on a pivot. 

837,671. FRAME FOR ELECTRIC BELLS. Harold W. Eden, De- 
troit, Mich., assignor to P. R. Manufacturing Company, Detroit, 
Mich. Filed February 5, 1906. 
vided with a number of layers of insulating material. 

837,672. ELECTRIC BELL. Harold W. Eden, Detroit, Mich., as- 
signor to P. R. Manufacturing Company, Detroit, Mich. Filed 
December 26, 1905. The bell hammer is held in insulated bear- 
ings. 
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837 ,425.—COMMUTATOR. 


837,673. ELECTRIC SIGNAL BELL. Harold W. Eden, Detroit, 
Mich., assignor to P. R. Manufacturing Company, Detroit, Mich. 
Filed December 26, 1905. The hammer is shunted by a re- 
sistance. 

837,674. ELECTRIC SIGNAL. Harold W. Eden, Detroit, Mich., as- 
signor to P. R. Manufacturing Company, Detroit, Mich. Filed 
December 26, 1905. The current is broken by a compound 
lever action. 

837,675. ELECTRICALLY ACTUATED SIGNAL BELL. Harold 
W. Eden, Detroit, Mich., assignor to P. R. Manufacturing Com- 
pany, Detroit, Mich. Filed July 18, 1906. A method of attach- 
ing and insulating the current-carrying post. 

837,682. PROCESS OF IMPROVING THE MAGNETIC QUALI- 
TIES OF IRON-SILICON-MANGANESE ALLOYS. Robert 
A. Hadfield, Sheffield, England. Filed August 21, 1906. An 
iron-silicon-manganese alloy, low in carbon, is heated to a 
temperature above its critical point and cooled. 
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837,693. GROUND CONNECTION FOR TELEPHONE WIRES. 
Charles Lanz, Knoxville, Pa. Filed October 10, 1905. The 
ground wire is coiled around a rod to which it is sweated. 


837,701. ELECTRIC MOTOR. David Mendelson, Brooklyn, N. Y. 
Filed March 24, 1906. An oscillating motor for signal pur- 
poses. 


837,749. INSULATOR. Louis Steinberger, New York, N. Y. Filed 
December 11, 1905. A metallic member imbedded in insulating 
material provides a point of attachment for the conductor. 


837,771. SELF-RESTORING TROLLEY. James T. Andrew, Mont- 
gomery, Ala. Filed September 7, 1905. A helically grooved 
drum returns the wire to the wheel. 
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837,469. —TELEPHONE RECEIVER. 


837,773. CLEANING STORAGE BATTERIES. Jonas W. Ayls- 
worth, East Orange, N. J., assignor to Edison Storage Battery 
Company, Orange, N. J. Filed September 8, 1904. The surfaces 
of = alkaline battery are eubected to a hot, weak alkaline 
solution. 


837,836. TROLLEY HEAD FOR ELECTRICAL TRAMWAY SYS- 
TEMS. Garnet B. Holmes and Arthur D. Allen, Wellington, 
New Zealand. Filed March 26, 1906. A swivelling trolley head. 


837,853. ALTERNATING-CURRENT MAGNETIC APPARATUS: 
David Larson, Yonkers, N. Y. Filed November 15, 1905. The 
pressure of a friction brake is controlled by an electromagnet. 


837,854. ALTERNATING-CURRENT MAGNETIC APPARATUS. 
David Larson, Yonkers, N. Y. Filed November 22, 1905. A 
friction brake controlled by a simple electric motor. 


837,857. RAILROAD SIGNAL. Ernest C. Lombard, Peoria, Il. 
Filed September 22, 1906. An electromagnetic railway-signal 
system for automatically placing torpedoes. 


837,889. MEANS FOR COMMUTATING MOTOR AND OTHER 
ELECTRIC CURRENTS. Stanley S. Seyfert, South Bethlehem, 
Pa., assignor of one-half to William H. Jacobs, South Bethle- 
hem, Pa. Filed February 6, 1904. Independent windings on 
an armature are connected to a pair of brushes through an 
inductance for reducing the short-circuit current. 


837,894. TELEPHONE SYSTEM. Johan A. Avén, Stockholm, 
Sweden, assignor to Deutsche Telephonwerke R. Stock & Com- 
pany G. M. B. H., Berlin, Germany. Filed August 22, 1905. A 
system enabling a number of operators to have access to the 
same trunk line. 


837 ,749.—INSULATOR. 


837,897. CONNECTOR FOR STORAGE BATTERIES. Absolam F. 
Clark, Philadelphia, Pa., assignor, by mesne assignments, to 
William J. McGonigle, Philadelphia, Pa. Filed May 12, 1903. 
Renewed September 11, 1905. The connector is protected by a 
lead covering. 


837.901. WIRELESS TELEGRAPHY. Lee De Forest, New York, 
N. Y. Filed February 14, 1906. A vacuum receiver, one elec- 
trode of which is mercury. 


837,908. INSULATED RAIL JOINT. Marquis D. Hanlon, Wilkins- 
burg, Pa. Filed April 4, 1906. A method of insulating rail 
joints. 
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ISSUED WEEKLY 


SUITABLE METHODS OF ILLUMINATION. 
Much has been said of late about the proper methods of 
illumination and the ways in which we should endeavor to ob- 
tain it. We have, it is true, allowed this art to lag sadly behind 
others—in fact, it has been almost entirely neglected. Those 
who have given some thought to the matter have worked rather 
Now 


It is being 


in the dark and not approached it in a scientific way. 
the subject is receiving a good share of attention. 
attacked from all sides, and we are learning from experiment the 
effects of different sources of light, how they should be treated 
for the best result, and how any desired result may be obtained. 
A clear exposition of our present knowledge was made at the 
meeting of the New York section of the Illuminating Engineer- 
ing Society by Dr. Charles P. Steinmetz, who for an hour and a 
half kept the interest of his audience during a discussion of 
the physical and physiological phenomena connected with light 
and the proper methods to be followed to obtain any desired 
character of illumination. Dr. Steinmetz’s wide knowledge, 
which seems to include something from every branch of science 
and something about every art, enables him to throw upon these 
matters an excepticnally clear light and to bring to the subject 
a great deal of interest. 

One of the most interesting points made in this lecture was 
that calling attention to the differences brought about by the 
different methods of illumination. As a general thing, illumi- 
nation should be more or less uniform, sharp contrasts being 
avoided. Uniformity may be obtained by diffused light or by 
The former case is marked by the absence of 
Neither method is 


alone entirely satisfactory, the best results being obtained only 


directed light. 


shadows, and the latter by sharp shadows. 


when they are combined. This is because the eye, while it is 
dazzled by sharp contrasts, sees by comparison and there should 
be provided the necessary gradations, which enable it to dis- 
tinguish objects. 

The eye further sees also by colors, so that the necessity of 
shades is not so great where the color effects are more marked. 
These are truths which have only recently been recognized. 

Another phase of the illumination problem is that of adapt- 
ing the various characters of light which we now have to the 
conditions which they suit best, or, rather, to apply in every 
particular case that type of illuminant which is most effcctive. 
For example, in a shop the light should be yellow, because green 
is not reflected from dark walls. In the parks the reverse is true, 
Further, for in- 
spection work a light may be selected which makes defects more 


because here the reflecting surfaces are green. 


apparent, and a green light is generally better for this. 
We now have illuminants giving us a wide range of character, 
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both as to color and intrinsic brilliancy. The art of producing 
light, while in some ways backward in that it is hampered by an 
inefficient method, still is well advanced in other ways—in fact, 
it is much more advanced than is the art of illumination. It 
remains for the illuminating engineer to make the most of the 
various lamps now at his disposal. The efficiency of the lamps 
will undoubtedly be improved from time to time; in fact, the 
last year has been productive of a great step forward. But, for 
the present, this is really a secondary matter as compared with 
the proper use of the lamps we have. 


ee ere 


CONDUCTIVITY AND MAGNETISM. 
One of the most puzzling studies in physics has been that of 
Heat 
is supposed to be the vibratory motion of the molecules of a 
substance ; but electricity is something different. 


conductivity of materials, both for electricity and heat. 


According to 
the old ideas of electricity the various phenomena met in the 
study of electrical conduction were puzzling, to say the least. 
The resistance of a metal increases with temperature, that of 
electrolytes as a rule decreases, while that of some solid bodies, 
such as carbon, decreases. Then there is the effect of magnetic 
field in decreasing—in some cases increasing—the electrical con- 
ductivity. That this problem is in some way closely allied to 
the conductivity of heat was pretty well recognized, but we had 
no way of picturing to ourselves just what was going on. 

The electron theory, fortunately for those who advocate it, 
meets many of these difficulties, and offers an explanation which 
can be understood. According to this theory, electrical con- 
ductivity is brought about by the actual flow or movement of 
electrons along the conductor in a direction opposed to our 
positive current. Every molecule has associated with it one or 
more of these electrons, but, just as is assumed in the electro- 
lytic theory of dissociation, only a few of these electrons will at 
any moment be dissociated from their atom, and, therefore, free 
to move. ‘This being the case, the more widely separated the 
molecules—as, for example, by heat—the less will any particular 
electron be under the influence of neighboring molecules, and 
the more firmly will it be held by its own. Therefore, under 
such conditions, there will be fewer electrons free at any moment 
to take part in conduction, and the resistance to flow should be 
greater, as we know it is. 

Further, if the flow of electricity be due to these little nega- 
tive particles, their motion will be affected by a magnetic field, 
as was discovered by Hall. If a current be passed through a 
thin sheet of metal placed in a strong magnetic field the sides of 
this metal, which are at the same potential when the field is 
absent, show a difference of potential as soon as it be set up. 
Further, this deflection of the electron stream, interfering with 
it as it does, should increase the electrical resistance, as it does. 

An effect similar to the Hall effect, just mentioned, is found 
when studying a flow of heat, a difference of temperature appear- 
ing under the effect of a magnetic field where before there was 
none. This is also explained according to the electron theory by 
the fact that if heat is due to the motion of molecules, and is 
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transferred from one to the other, there is no reason why the 
electrons themselves should not take part in this action. Any 
force, then, which interferes with the flow of electrons must, 
to some extent, interfere with the flow of heat, and this has been 
found to be the case. Moreover, these two effects are intimately 
connected, for when a difference of potential is found, due to 
the magnetic field, there is also a difference in temperature, and, 
vice versa, a difference in temperature is accompanied by 
a difference in potential. These are ideas suggested by the 
electron theory as proposed by Lorentz, but as yet there is only a 
little experimental evidence dealing with the subject, which 
is a rather difficult one to investigate. From time to time, 
however, some light is thrown on the matter, and fortunately for 
the electron theory this is generally in accord with it or can be 
viewed so as not to appear at variance. In the Physikalische 
Zeitschrift for November 1, two notes appeared, dealing with 
different phases of this subject. L. Grunmach, in a study of 
electrical resistance in magnetic fields, presents results dealing 
with a large number of metals. The values in most cases are 
comparatively small, the effect produced by a magnetic field of 
16,000 centimetre-gramme-second units being only a fraction 
of a per cent. Bismuth is an exception, but the behavior of 
bismuth in magnetic fields has been known for some time simply 
for this reason, the resistance changes being very much greater 
than those of other metals. An interesting feature of Grun- 
mach’s investigation is that which shows the behavior of the 
ferro-magnetic metals. i 

The other note deals with the ratio of thermal and electric 
conductivities. According to the electron theory, as has been 
pointed out, the ratio of the thermal to electric conductivity 
of a material is significant. M. Reinganum has investigated 
this ratio for various metals, and finds that when plotted as 
ordinates on a base representing atomic weights that the 
elements may be divided into two classes, the paramagnetic 
metals lying above a line, the diamagnetic below. Bismuth, 
however, is an exception, but this is explained by assuming that 
the exceptionally great volume of the bismuth atom reduces the 
electrical conductivity. 

It might be mentioned that paramagnetism is explained by 
assuming that the electrons associated with paramagnetic metals 
have comparatively large orbits, which enable them to be 
oriented by an external magnetic force. 


——$$_____ 


THE PHYSICAL MEANING OF POWER-FACTOR. 

The student of electrical engineering has a powerful tool 
put in his hands in the mathematical process of dealing with 
harmonic motion. All alternating-current theory is based upon 
the idea of simple harmonic forces. It is true that it is well 
recognized in practice that this condition seldom prevails; but it 
is, in many cases, very closely approximated to, and in all cases 
the results obtained by this method of treatment may be modified 
so as to give values which are accurate enough for all purposes. 
To-day we know a great deal more about the modifying re- 
actions and forces which are encountered in our electrical supply 
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systems and devices, and have thus been able to extend the 
mathematical theory so as to allow for them. 

Another great advantage to the student is the use of 
graphics—diagrams representing the relations of the various 
forces and quantities under .consideration. These present to 
him a picture of a foundation, upon which he can build up his 
ideas and from which he can deduce results. These two methods 
of graphical analysis and the algebra of harmonic motion are 
essential to all students desiring more than a superficial knowl- 
edge of alternating currents. 

It is the general practice, therefore, to introduce the student 
to the subject through these two methods—in fact, in no other 
way can he so clearly arrive at an understanding of the subject. 
But the instructor should always point out the limitations of 
the methods, and he should show that as soon as the phenomenon 
departs from a simple harmonic motion the methods must be 
modified accordingly, or the results which they give should be 
interpreted with the modifications in mind; otherwise dis- 
crepancies and misleading conclusions are apt to be drawn. 

An example of this kind is sometimes met in determining 
the power-factor. In the simple mathematical treatment the 
power-factor is defined as the cosine of the angle of the phase 
difference between electromotive force and current. It is shown 
that by multiplying together the effective values for current and 
electromotive force and introducing the cosine of the angle of 
phase difference as a factor that the true power is obtained. In 
the graphical treatment this definition results directly from the 
method. The power is, of course, the product of either one of 
the vectors by the projection of the other one upon it, and this 
projection is equal to the projected line multiplied by the 
cosine of the angle. l 

If, now, the curves be not sinusoids, a diffculty in deter- 
mining the power-factor in this way will be met. It may be 
found that although the two curves cross the axis at the same 
point that the power, as measured by a wattmeter, will be less 
than that given by the product of the effective values—that 
is to say, although there is no phase displacement the power- 
factor is less than unity. Some have sought to avoid this in- 
consistency by considering this phase displacement as that 
separating the maximum points of the two curves, but here 
again the same trouble may be encountered; and, moreover, one 
curve may present two or more maxima. The trouble is simply 
one of definition, and disappears if a proper one be made. If, 
in the first place, the power-factor be defined as the ratio of the 
true to the apparent watts, there is no difficulty. Then it may 
be shown that with simple harmonic curves this ratio is always 
equal to the cosine of the angle of phase displacement. More- 
over, when defined in this way power-factor has a physical 
meaning, while if one adhere to the mathematical definition one 
is frequently in a quandary. What, for example, is the power- 
factor of an unbalanced polyphase system? ‘Taken as a ratio 
of true to apparent watts, there is no uncertainty. 

This subject—the physical meaning of power-factor—is very 


interestingly discussed in the Journal of the Franklin Institute 
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for December by Professor Albert F. Ganz, who shows peculiar 
wave forms obtained from various electrical devices now in use, 
which illustrate very nicely the necessity for a clear under- 
standing of the physical meaning of power-factor. 

THE VICTORIA FALLS POWER SCHEME. 

The various phases of the proposed development of Victoria 
Falls, on the Zambesi river, South Africa, have been followed 
with much interest by the engineering world. At first there 
was a feeling of- awe at the stupendous undertaking, but this 
gradually disappeared as more definite information rapidly de- 
creased the available horse-power of the falls. The problem is 
nevertheless one of great magnitude, because the power which it 
is sought to develop there is not disposable in the neighborhood, 
but must be carried some 700 miles to be sold. Various have 
been the schemes discussed in connection with this, one being 
the series direct-current system, used to a limited extent in 
Europe. More recently the statement made in the European 
press, that the development which would first be sought would 
be one of only 30,000 horse-power, has brought the problem 
down to rather ordinary dimensions, except, of course, with 
respect to the length of the transmission line. 

The most recent information dealing with this scheme was 
given out a short time ago in London. The plans proposed 
are merely tentative, and may, and probably will, be greatly 
modified before being put into execution. The company owning 
the concession purposes first to build a steam power-plant at the 
Rand. The output of this is to be built up until about 20,000 
horse-power is being sold; then the company will be ready to go 
ahead with the hydraulic development. The plans for the latter 
contemplate a 30,000-horse-power hydraulic station near the falls, 
although, by digging a moderate canal, this could be doubled, be- 
cause of the rapid fall of the Zambesi river. 
house power is to be transmitted at 150,000 volts, three-phase, on 


From the power- 


wires placed at the corners of fourteen-foot equilateral triangles. 
The distance between the wires, it is hoped, will reduce the 
loss between them, and to reduce this still further, aluminum 
conductors are to be used, possibly of such design as to increase 
their external diameter. _ 

With such an expensive transmission system a method of 
improving the load-factor at the delivery end must be con- 
sidered. That now proposed is to load motors at the receiving 
station with pumps, regulating the pumps to maintain the load 
constant. 
reservoir to one 600 feet above it. 


These pumps are to raise water from a low-level 
During periods of heavy 
load this water will be allowed to flow back and thus tide over 
the station. 

The plans as proposed are rather indefinite for criticism, 
though to jump from something over 50,000 to 150,000 volts is 
a pretty big stride. The hydraulic storage battery is also a 
novel feature which must be very carefully studied before re- 
liance is placed upon it. But to jump from 200 to 700 miles 
is also a big step which will doubtless necessitate some departures 


in engineering, which at first sight appear startling. 
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ROTARY CONVERTERS VERSUS 
MOTOR-GENERATORS.' 


BY MILES WALKER. 


The use of apparatus for converting 
from alternating into direct current is in- 
creasing every day. At present over sixty 
per cent of all the alternating current 
power generated is transformed into di- 
rect current before it is used. The pres- 
ent tendency in the design of power dis- 
tribution systems is to make the power 
stations of very large capacity, and dis- 
tribute over wide areas. This necessitates 
the generation of alternating current pow- 
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petitors. We may, however, mainly con- 
fine our attention to the first four. 
Beginning with the question of start- 
ing, the usual practice with large rotary 
converters is to employ starting motors, 
because experience has shown that this 
method of starting is exceedingly simple 
and satisfactory. Where, however, there 
is any objection to its use, it is possible 
to start up either on the direct-current 
side or on the alternating-current side. 
For low-frequency rotaries, starting up 
on the alternating-current side without 
starting motors and without synchronizers 
can be recommended. Where it is neces- 
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ing. This objection can be met by using 
self-starting rotary converters, such as are 
installed at Leeds and at other places. A 
self-starting rotary may have attached to 
it a small exciter in order that its polarity 
may with certainty be brought up the 
right way in the first instance. In start- 
ing up after a general shutdown with a 
rotary of this type, all that is necessary 
is to see that it is disconnected from 
the direct-current bus-bars, the starting 
switch is then closed, and the rotary comes 
into synchronism in about half a minute. 
After the voltage is adjusted to the right 
figure, it can be immediately thrown on 
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er, so that in the future we may expect 
the bulk of our direct-current supply to 
be obtained from converting machinery. 

In order to compare the advantages of 
the rotary converter over the motor-gen- 
erator for the various classes of work it 
is necessary to take into account a great 
number of features, and for this purpose 
I have made out a table in which the ad- 
vantages and disadvantages are set out 
in columns. 

The four types of apparatus which are 
in commercial use at the present time are 
the rotary converter, the motor-converter, 
the synchronous motor-generator, and the 
asynchronous motor-generator. I have 
included in the table the permutator, the 
electrolytic rectifier, and the mercury 
vapor rectifier—not because they are at 
present serious competitors, but because 
they may at some future time become com- 


1 From a paper read before the Manchester section of 
the Institution of Electrical Engineers of Great Britain, 
December 4. 


sary to cut down the starting current to 
the lowest possible minimum, ball bear- 
ings may be used with safety up to the 
500-kilowatt size. Ball bearings have 
been installed at Leeds, England, on 325- 
kilowatt rotaries, and have proved satis- 
factory. One of these rotaries will easily 
start on one-fifth of the voltage of sup- 
ply, and the maximum current on starting 
up does not exceed one-third of full-load 
current on the high-tension side. For 
larger sizes, if it were necessary for any 
special reason to start up on the alternat- 
ing-current side, special provision can be 
made in the design of the rotary to limit 
the starting current to a very small 
amount. One reason which has been 
brought against the use of rotary con- 
verters in traction work is that, if, owing 
to failure in the generating station, there 
is a general shutdown, it is much more 
difficult to start up again than it is to 
start up with induction motor-generators 
which can be started without synchroniz- 


the direct-current bus-bars. This is in all 
respects as simple as the starting up of 
an induction motor-generator set. The 
position of the motor-converter in the mat- 
ter of synchronizing is the same as the 
rotary. There is supplied with the motor- 
converter a little instrument which in- 
dicates when the current in the rotor is 
at the minimum; after the starting switch 
has been closed, the current in the rotor 
rises and falls, depending on the change 
of frequency. It is just as difficult to hit 
off the right time for throwing in the 
motor-converter by observing this instru- 
ment as it is to hit off the right time for 
throwing in a rotary converter by means 
of a synchroscope, and the time taken is 
the same under the same conditions, and 
depends somewhat on the skill of the 
operator. 

The synchronous motor-generator of 
course can be started either by means of 
a starting motor or on the direct-current 
side, or can be made self-starting on the 
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alternating-current side when suitably de- 
signed. 

In this connection it should be pointed 
out that when suitable switching arrange- 
ments are made, it is just as safe and as 
easy to start up a rotary on the direct- 
current side as it is to start up a motor- 
generator in this way. The objection 
which has been raised to starting up a 
rotary on the direct-current side is that 
in adjusting the speed for the purpose of 
synchronizing with the alternating-current 
side, the field current has to be altered, 
and it does not necessarily follow that at 
the time of synchronism the alternating- 
current voltage of the rotary is equal to 
the alternating-current voltage on the bus- 
bars. If the alternating-current switches 
are closed under these conditions, a very 
large current might flow from the alter- 
nating to the direct-current side or the re- 
verse. The following arrangements, how- 
ever, have been made to meet this diffi- 
culty, and are successfully employed on 
large rotaries in New York. The alter- 
nating-current switches are electrically 
controlled. By a small addition to the 
direct-current circuit-breakers, the cur- 
rent which operates the alternating-cur- 
rent oil switches is made to pass through 
a tripping coil which trips the direct-cur- 
rent circuit-breaker a fraction of a second 
before the alternating-current circuit- 
breaker is closed. With this arrangement 
a rotary converter can be run up as a di- 
rect-current motor, its speed adjusted un- 
til the rotary is in step with the high- 
tension bus-bars, the electric control switch 
for the oil switch is then operated, and 
the rotary taken off the direct-current 
bus-bars a fraction of a second before it is 
placed on the alternating-current bus- 
bars. 

The induction motor-generator, of 
course, does not require synchronizing at 


all. 
PARALLEL RUNNING. 


We now come to the question of parallel 
running. There is a prevalent opinion 
that a fifty-cycle rotary converter hunts; 
this is true of a badly designed rotary 


converter, but is not true of a properly 


designed machine when working under 
reasonable conditions, such as can ordi- 
narily be found in the substations of 
towns. I have seen a 250-kilowatt, fifty- 
cycle rotary running in the Polygon sub- 
station, Manchester (where the variation 
of frequency and voltage are admittedly 
very considerable) in parallel with motor- 
generator sets in a highly satisfactory 
manner; there was not the slightest sus- 
picion of hunting. The rotary took its 
load with the motor-generators, and was 
in every way perfectly stable. The paral- 
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lel operation of a fifty-cycle rotary con- 
verter when properly designed is in every 
respect satisfactory, and the statement to 
the contrary is based only on experience 
with antiquated machines. The parallel 
running on the alternating-current side 
of a rotary converter is really considerably 
better than the parallel running of a 
synchronous motor-generator set, because 
the rotating part being lighter, the speed 
can be more easily changed to meet the 
sudden changes of frequency. In case of 
a heavy load, the rotary has an enormous 
advantage, because the heavy load makes 
very little difference to the mechanical 
turning moment called for, whereas with 
a motor-generator, the turning moment is 
proportional to the load. In the case of 
a rotary, the work is done by the trans- 
formers. It is hardly felt by the running 
machine, which merely acts as a conductor. 
The disadvantage of the synchronous 
motor-generator in this respect is to a 
certain extent shared by the Peebles- 
Lacour motor-converter. It is not true 
that the motor-converter has a greater 
synchronizing power than the rotary. The 
synchronizing current taken by a rotary is 
only limited by the resistance of the line 
and the small resistance and self induc- 
tion of its armature, whereas the syn- 
chronizing current of a motor-converter is 
limited by the self induction both of the 
stator and rotor of the induction motor 
end. With regard to the parallel run- 
ning on the direct-current side, all types 
stand on the same footing. 

There are really four different questions 
to consider in connection with the varia- 
tion of voltage. There is the question how 
far the direct-current voltage varies with 
the alternating-current voltage; there is 
the question how far the direct-current 
voltage varies when the frequency varies; 
also how far it is possible to obtain hand 
adjustment of the voltage through any 
required range; and there is the further 
question of automatic compounding when 
load comes on. 

As to the variation of the direct-current 
voltage with the alternating-current volt- 
age the table shows exactly what the posi- 
tion is. The direct-current voltage and 
the alternating-current voltage of both the 
rotary converter and the motor converter 


vary together. , The simple motor-gen- 


erator has an advantage in this respect 
in that the direct-current generator is 
entirely independent, and so long as it is 
running at constant speed and load gives 
a constant voltage. In cases where the 
alternating-current voltage is unsteady 
and it is required to preserve a constant 
direct-current voltage, the motor-generator 
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will be the simplest apparatus to employ, 
but the superior efficiency of the rotary — 
converter will sometimes make it worth 
while to introduce automatic voltage regu- 
lators, so that a steady direct-current volt- 
age can be maintained, notwithstanding 
variations in the alternating-current sup- 
ply. Automatic regulators have been de- 
signed which will hold the direct-current 
voltage constant within half of one per 
cent, notwithstanding the variation of the 
alternating-current voltage through a 
range of ten per cent. When we consider 
how the direct-current voltage varies with 
the frequency, we see that the positions 
of the ‘rotary and the motor-generator are 
reversed. ‘The direct-current voltage of a 
rotary is not dependent upon the fre- 
quency, whereas with the motor-generator 
a change in the frequency of one per cent 
will often make a change in the direct- 
current voltage of two per cent. 

It is possible to carry out hand adjust- 
ment of voltage through wide ranges on 
all four classes of apparatus. In the case 
of a rotary converter there are four meth- 
ods by which the adjustment of voltage 
can be obtained. 

The simplest method is to build the 
transformers feeding the rotary with a 
high inductive drop. The rotary then be- 
haves very much as a shunt-generator. By 
increasing the excitation we increase the 
voltage; by decreasing the excitation we 
decrease the voltage. The only drawback 
to this method is that the power-factor 
varies as the voltage is varied. As it gen- 
erally happens that it is at heavy loads 
that we require to raise the voltage, a 
leading current is rather a good point, 
as it helps out the lagging current taken 
by any induction motors on the system, 
and tends to raise the voltage of the gen- 
erators. Moreover, anywhere in the neigh- 
borhood of normal voltage the power-fac- 
tor is near unity. It is only when we 
reduce the voltage below normal that the 
power-factor comes over to the lagging 
side. 

The second method for obtaining hand 
adjustment of the voltage is to put an 
alternating-current booster on to the shaft 
of the rotary, and change the alternating- 
current voltage supply of the rotary by 
varying the field of this booster. In the 
rotary converters recently supplied by the 
British Westinghouse Company to Bristol, 
Bradford and Moscow, this method has 
proved in every way satisfactory. For in- 
stance, at Bristol the rotaries are designed 
for either lighting from 460 volts to 500 
volts, or for traction with automatic com- 
pounding from 500 to 570 volts. 

In addition, this booster enables us to 
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preserve complete control over the power 
factor, notwithstanding any change in the 
voltage. In all cases where a very wide 
range of voltage, say up to twenty-five 
per cent, is required, the booster method 
is to be preferred to the self-induction 
method. We may take ten per cent range 
in voltage as being the practical limit in 
this latter case, though by special arrange- 
ments it can be extended to fifteen per 
cent. 

The third method is by connecting an 
induction regulator between the trans- 
formers and the rotary. One of the ob- 
jections to the use of these regulators is 
that they require cooling by an air blast; 
this, however, is not a serious objection 
where air-blast transformers are used. In 
cases where an air blast is available, the 
induction regulator is to be preferred to 
the alternating-current booster, if the 
number of poles on the rotary is very 
great. It will be understood that the num- 
ber of poles on the booster must be the 
same as on the rotary. Where the nun- 
ber of poles is as great as thirty the in- 
duction regulator, in which the number of 
poles can be made as few as we like, makes 
a cheaper and more compact machine. 

The fourth method of adjusting the 
direct-current voltage is to bring taps 
from the transformers either on the high- 
tension side or on the Jow-tension side, 
and change the working tappings by means 
of a dial. It used to be said that this 
method was only advisable up to the 250- 
kilowatt size of rotary converter, but the 
Westinghouse Company has recently im- 
proved its methods of making dials deal- 
ing with large currents at high voltages, 
so that it is dificult. to say what the limit 
in size now is. There will, of course, 
always be an objection to any system in 
which tappings from the transformer are 
brought to a dial, on account of the possi- 
bility of accidental short circuits. This 
method, therefore, should not be put for- 
ward unless there were special circuin- 
stances which make it advisable. 

All four classes of converting apparatus 
are the same in the matter of automatic 
compounding. Tt is just as easy to obtain 
a compounding effect of ten per cent be- 
tween no Joad and full load on a rotary 
converter as it is on a motor-generator. 
This compounding can either be carried 
out by putting a series coil on the field of 
the rotary and self-induction in the trans- 
formers feeding it, or by adding a series 
eoil to the alternating-current booster fixed 
on the shaft. 

There are some cases where a reversed 
compound winding is useful; for instance, 
where it is intended to run rotary con- 
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verters in parallel with shunt-generators, 
the transformers should be designed with 
considerable self-induction, and a reversed 
series winding put on the rotary converter. 
This gives the rotary all the characteris- 
tics of a shunt machine. When the load 
comes on, the voltage falls, and by ar- 
ranging a suitable German silver shunt, 
the characteristics of the machine may be 
made to imitate very closely the shunt- 
generators with which it is to run in 
parallel. 

On all direct-eurrent machines good 
commutation is a most important feature. 
It is common knowledge that the problem 
of commutation on a rotary converter is 
very much easier than on direct-current 
machines, as there is very little field dis- 
tortion by the armature current, so that 
excellent commutation can be obtained 
through very wide ranges of load. Even 
up to three and four times full load, cur- 
rent can be collected from a rotary con- 
verter without excessive sparking or flash- 
ing over, and up to 100 per cent overload 
ean be commutated sparklessly. The great 
overload capacity of the rotary converter 
is due not only to its good commutating 
qualities, but to the fact that the copper 
losses in the armature are small on over- 
loads. 

The consideration which is most im- 
portant to a station engineer is freedom 
from breakdown. 
of breakdown, the rotary converter and 
its transformers is superior to any other 
converting machinery, because in the first 
place there is no high voltage on the run- 
ning machine, and in the second place 
there is only one running machine to break 
down, instead of two. A well-insulated 
trausformer is very much less lable to 
break down than any kind of high-voltage 
armature. Even if one of the transformers 
does break down the load can be carried 
on the other two. 

As is well known, the power-factor of a 
load of rotary converters can be adjusted 
to any desired figure by varying the ex- 
citation. In ordinary traction work, where 
the rotaries are compounded, the power- 
factor varies with the load and it is 
usually arranged that on full load there 
is a leading power-factor on the high- 
tension side between ninety-nine per cent 
and ninety-six per cent. This gives a 
slight leading component which of course 
is desirable on full load. 

The rotary converter and motor con- 
verter are much the same in the matter 
of adjustment of power-factor, the main 
difficulty being that the induction part of 
the motor-converter always has a high self- 
induction, and therefore with changing 
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Joad and changing frequeney the power- 
factor will always be beyond the control 
of the operator, whereas with a rotary 
converter, where it is important to pre- 
serve unity power-factor at all loads, the 
self-induction in the transformers can be 
made extremely small, and an alternating- 
current booster can be added in those cases 
where variation of voltage is required, so 
that the power-factor is always com- 
pletely under control without regard to 
the particular voltage at which it is re- 
quired to run. 

The synchronous motor-generator set is 
the same as the rotary converter in this 
that the power-factor is com- 
pletely under control in all circumstances. 

The asynchronous motor-generator set 
has a lagging power-factor less than unity. 

The rotary converter has a substantial 
advantage in respect to efficiency over any 
other type of converting apparatus. It is 
not true that the motor-converter has all 
the advantages of a motor-generator, and 
as high an efficiency as the rotary. In 
comparing the efficiencies of different ma- 
chines it is very important to consider 
the basis of their ratings. When a sub- 
station 1s supplying a town load it is al- 
ways necessary to have enough machines 
running to avoid catastrophe in the case 
of sudden unexpected demands. The 
cHiciency of the substation will greatly 
depend upon how many machines are run- 
ning, and how near to full load they are 
working. If the station is provided with 
rotary converters, it is in most cases per- 
fectly safe to have all the rotary con- 
verters fully loaded and allow them to be 
overloaded before a new machine is thrown 
in. This is because the rotary converters 
ean take fifty per cent overload for an hour 
or two in case the load should be unex- 
pectedly increased. Moreover, they can 
take 100 per cent overload without any 
commutation troubles for a time sufficient 
to synchronize and throw in additional 
machines, When dealing with motor-con- 
verters or motor-generators, which are not 
able to take such excessive overloads with- 
out danger, the station engineer is not 
justified in normally running his machines 
up to such a high point. He must, ex- 
cept for the very steadiest loads, always 
have some capacity in hand to meet sud- 
den demands and give him time to throw 
in other machines. Jn making a fair com- 
parison of the year-round efficiency of dif- 
ferent types of converters it would not be 
unfair to take the efficiency of the rotary 
at full load and the other types of ap- 
paratus at three-quarter load. In the 
table, however, I give efficiencies without 
regard to this additional advantage on the 


respect, 


December 22, 1906 


part of the rotary. I compare, machines 
designed with the same liberahty and 
same factor of safety in insulation and 
mechanical strength. 

In the amount of attention required 
to keep a machine clean and in good run- 
ning condition the rotary converter is 
just twice as good as its competitors. 
There is only one machine to keep clean 
instead of two, and, moreover, the casy 
commutation enables the carbon brushes 
to run for years with only the slightest 
wear. 

In the matter of floor space the rotary 
is again at the head, provided the trans- 
formers can be placed in a lower or upper 
story, as is often the case. 

In the same factory, with the same 
class of materials, theoretical considera- 
tions show that the rotary converter and 
transformers should be cheapest to build. 
The actual market price is governed by a 
large number of considerations which are 
out of the sphere of this paper. 


Annual Meeting of the Elec- 
trical Committee of the 
Underwriters’ National 
Electric Association. 


The annual meeting of the Electrical 
Committee of the Underwriters’ National 
Electric Association will be held in March, 
1907, in New York city. The day and 
place of the meeting will be announced 
later. 

As usual, the provisions of the National 
Electrical Code as they now exist will be 
the principal matter for consideration, and 
it is requested that anv desired change in, 
or addition to, the Code, be forwarded to 
C. M. Goddard, 55 Kilby street, Boston, 
Mass., on or before February 1, 1907, in 
order that it may be printed in the bul- 
letin, and the committee and other inter- 
ested parties may thus have opportunity 
to consider same in advance of the meet- 
ing. 4 
Final action on suggestions not received 
in season for consideration by the com- 
mittee before the meeting can only be 
taken by unanimous consent. 

As heretofore, the meeting will be open 
to all interested, and such persons will 
not only be welcome, but are urged to he 
present and give the committee the ad- 
vantage of their experience and advice. 
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According to the Bulletin for December, 
the net gain for the New York Edison 
Company, for the vear ended October 31. 
was 92 {875 equivalents, For 10.709 new 
users, these figures were made up of 448,- 
654 incandescent lamps; 6.774 arc lamps; 
29,592 horse-power in motors, and some 
additional apparatus and appliances of a 
miscellaneous order. 
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“Turning and Boring Tapers.” Second 
edition. Fred H. Colvin. New York. The 
Derry-Collard Company. Paper. 26 pages. 
o'S by 8 inches. Illustrated. Supplied by 
the Ev.ectricaL Review at 25 cents. 


This little pamphlet is the second edi- 
tion of No. 1 of a series of practical pa- 
pers put out by the publisher. It deals 
with methods of turning and boring tapers 
on various machines, 

“The Copper Handbook.” Vol. vi. Horace 
J. Stevens. Houghton, Mich. Published by 
the author. Cloth. 1.116 + 66 pages. 614 by 
9 inches. Supplied by the BLECTRICAL REVIEW: 


cloth, with gilt top, $5; full library morocco, 
full gilt, $7.50. 


This is an extremely valuable publica- 
tion exclusively devoted to the copper imn- 
dustry. The sixth volume is issued several 
months later than usual owing to the sick- 
ness of the author last spring. However, 
matter of much later date has been used 
than in the preceding issues, so that the 
book is as nearly up to date with regard 
to time as its predecessors have been, and 
is far more bulky and exhaustive in its 
treatment of the copper industry. The 
work begins with a chapter on the history 
of copper, followed by articles on the geol- 
ogy, ehemistry, mineralogy, metallurgy 
and uses of the metal, with eight chapters 
devoted to condensed descriptions of the 
known copper deposits of the globe. There 
are also a useful glossary of mining terms 
and complete statistics of the copper trade 
and copper share finances. The major 
portion of the hook is devoted to a chapter 
describing all the known copper mines of 
the world, and listing every copper-mining 
company of importance. This chapter is 
arranged alphabetically by titles. 


“Continuous-Current Dynamo Design.” H. 


M. Hobart. New York. The Macmillan 
Company. Cloth. 220 pages. 6 by 9 inches. 
106 illustrations. Supplied by the ELEC- 


TRICAL REVIEW at $3. 

In this book the author has brought to- 
gether a good deal of material which he 
has published in various technical jour- 


nals. Tt is put forward as an aid to stu- 
dents in the design of electrical ma- 
chinery. A feature is the presentation of 


Cighteen complete machine designs in 
tabulated form, and in each chapter suf- 
ficient data are iven to enable the stu- 
dent to calculate the parts of the design 
of each of these machines with which that 
chapter deals. There are in all six chap- 
ters to the book. The first 
the conducting cireuit of the continuons- 
The second deals with 


discusses 


current dynamo. 
the magnetic circuit, showing how to com- 
pute the magnetizing ‘winding, the iron 
losses, and the field dimensions. Chapter 
iii deals with the armature reaction and 
the calculation of efficiency. Chapter iv 


1009 


is devoted to the proportioning of dynamo 
parts, the selection of the proper voltages 
and the computation of reactance volt- 
In chapter v the determination of 
design coeflidents is taken up, and chap- 
ter vi shows the application of the re- 
verse poles to continuous-current dyna- 
In an appendix the data for all 


ages. 


mos. 
eichteen of the machines are brought to- 
gether in tabular form. The author’s 
method of design is well known, and his 
treatment of the subject is clear and con- 
CISC, 
apa eee 
The Use of Electricity in the 
Mines of Alsace. 

ln discussing this subject the effect of 
the German laws governing the use of elec- 
tricity in mines upon the mining indus- 
try in Alsace, attention is called to the 
important part played by electrical ap- 
paratus. In recent years electrical ap- 
plications have developed to such an extent 
that hardly any other system is now used, 
and the reasons attributed for this are 
the ease of subdividing energy, of trans- 
porting it from a distance without con- 
siderable loss, the ease with which the 
motors may be installed, and the absence 
of smoke and vapors. Two important in- 
stallations are noticed as pointing out the 
magnitude of this work. The Société de 
Sarre-ct-Moselle, at NKarlingen, operates 
a generating station with a total output 
of 2,600 kilowatts, and has installed some 
fifteen miles of underground lines for dis- 
tributing power at 5.000 volts. There are 
in operation five 500-horse-power motors 
for hoisting, eight 175-horse-power motors 
for ventilation, a number of transformers, 
and LIS smaller motors rated at from one 
to 100 horse-power. The aggregate power 
ol the motors is 2.000 horse-power, and 
they are utilized for operating all the 
machinery in the mine. The mines owned 
by the Rombach Tron Works have also 
an important installation. The generating 
station is driven by gas engines using 
furnace gas. There are three 250-horse- 
power centrifugal pumps, two 180-horse- 
power and one ninety-horse-power pumps, 
all motor-driven. There are four groups 
of motor-generafors of 400 horse-power 
each, transforming the three-phase, high- 
tension current fo 750° volts direct current 
for clectrie haulage. There are for this 
purpose three 400-horse-power — clectrie 
locomotives, two 250-horse-power locomo- 
tives, and twelve rated at 100 horse-power. 
The length of the electric railway system 
is about twenty-seven miles, fifteen of 
this being under ground.—L’Electricien 
(Paris), December 1. 
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The Hydroelectric and Steam Equipment of the 
Athens (Ga.) Electric Railway Company. 


A Story of Modern Electric Railway and Central Station Development. 


take over the property of the 
Athens Railway Company, then in 
the hands of a receiver, the Athens Elec- 
tric Railway Company began business in 
June of that year with five and a quarter 


(piste ove in the year 1894, to 


improve the equipment of the railway and 
add a lighting department. With this in 
view they acquired a water power three 
miles from the city at Mitchell’s Bridge, 
on the Middle Oconee river, the develop- 
ment of which was completed in 1896. 


of heart pine to control the flow into the 
short canal, 200 feet long, leading to the 
power-house. Below the power-house a 
natural tail-race, formed by an island in 
the river, and a crib dam at the power- 
house end, was blasted out to get addi- 
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miles of track, and a small steam plant 
containing two seventy-five-horse-power 
boilers, one 100-horse-power Ball engine, 
and one eighty-kilowatt Detroit railway 
generator. Four or five old horse cars 
equipped with Detroit bevel-geared motors 
constituted the equipment that had made 


The plans called for the erection of a 
timber dam 400 feet long, averaging 
twelve feet in height, the mud sill, of 
twelve inches by fourteen inches heart pine, 
double-sheet piled, and securely pinned to 
the rock, the bents of eight inches by 
ten inches set three feet six inches on 


tional depth, the difference in the levels 
of head and tail-water being twenty-one 
feet. 

One end of the stone and brick power- 
house, seventy-five by fifty feet, spans the 
tail-race, thirty-six feet wide, the wheel- 
cases resting on twenty-inch I-beams, car- 
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sporadic efforts to get over the track and 
convince patrons that if a car was not 
where it ought to be at a given minute 
it might reasonably be expected to arrive 
some time in the future. The organizers 
of the company not being satisfied with 
this condition of affairs determined to 


centres covered with two-inch rough 
planks. - The face of the dam was laid up 
with rubble, pointed on the down-river 
side and the space back of this wall and 
under the flooring filled with loose rock. 
Rock abutments of solid masonry anchored 
the ends of the structure, with head-gates 


rying the centres fifteen feet above tail- 
water. 

The generators were installed on brick 
foundations, the floor level being eight 
feet above the wheel pit, advantage being 
taken of the natural trend of the rock to 
secure a floor level free from dangers from 
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high water. The hydraulic equipment in- 
cluded one pair of thirty-nine-inch hori- 
zontal Victor turbines, one thirty-three- 
inch horizontal Victor turbine, and a ten- 
foot flume for an additional wheel. To 
the large pair of turbines was belted a 


ELECTRICAL REVIEW 


ownership. ‘The water-wheels were con- 
trolled by two Geisler governors, which 
gave fairly good results. In 1900 a sin- 
gle thirty-nine-inch horizontal turbine 
was installed in the extra flume with a 
No. 10 Brush arc machine of 100 lights 
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chased the Tallassee Shoals property seven 
miles from the city on the same river a 
few miles higher up, where a fall of forty- 
five feet was available. Plans were laid 
for a complete and radical change in the 
method of generating and utilizing the 
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ATHENS (GA.) ELECTRIC RAILWAY CoMPANY—Two EXTERIOR VIEWS AND VIEW IN GENERATOR Pit, STATION No. 2. 


General Electric monocyclic generator of 
250 kilowatts capacity, and to the small 
wheel the eighty-kilowatt Detroit generator 
from the original steam station, which 
later gave way to a General Electric multi- 
polar machine of 150 kilowatts capac- 


capacity as an addition to the electrical 
equipment. From each generator a single 
circuit was carried to the city—4/0 wire 
for the railway, 1/0 outside wires, and 
No. 1 teaser wire for the monocyclic, and 
two circuits of No. 6 for the arcs. With 


power, three-phase apparatus of 2,300 
volts replacing the direct-current and 
monocyclic machines at the old station, 
and three-phase, 12,000-volt generator 
specified at the new station. Current 
from each station is transmitted at the 
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ity. On the larger turbine an extended 
shaft provided for a connection to two 
Thomson-Houston fifty-light arc gen- 
erators which had been owned and oper- 
ated by the city authorities with such sat- 
isfactory results that the company was 
able to make a favorable contract to oper- 
ate these machines, displacing municipal 


this addition to the generating apparatus 
which appeared at the time ample for 
years, the business of the company ex- 
panded until in 1900 the continuity of 
the service was menaced by the heavy load 
carried by the single equipment for each 
branch and the directors began to cast 
about for more power. In 1900 they pur- 


voltages at which it is generated to the 
substation at the city limits, the 12,000- 
volt current transformed to 2,300 volts 
and switched to one set of bus-bars, a 
second set being provided for the 2,300- 
volt current from station No. 1. From 
the switchboard the current is transmitted 
through lighting and power feeders to the 
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different sections of the city or converted 
into direct current, for the railway through 
the medium of a rotary converter and a 
motor-generator set, the latter made up 
of the old monocyclic generator with a new 
three-phase armature and the multipolar 
generator, both of which had been moved 
from the No. 1 water power station. Since 
the completion of this development, the 
direct-current arc machines have been dis- 
carded and = alternating-current ser`es- 


transformers of the General Electric type | 


substituted, furnishing current for 160 
lights of 6.6 amperes contracted for by the 
city. n 

The hydraulic development of the No. 2 
station at Tallassee Shoals included the 
construction of a dam twenty-eight feet 
’ high and 360 feet long, the design of 
which appears novel to some engineers. 
- Founded upon the rocky bed of the 
river, the up-river side of the dam is pro- 
vided with a yellow pine mud sill, twelve 
inches by fourteen inches, securely pinned 
to the rock, bedded in, concrete, ‘and 
double-sheet piled on the upper face. 
Fifty-six feet below this sill on a masonry 
foundation, twenty feet wide, leveling up 
the bed of the river, a dry masonry wall 
was laid and thoroughly pointed on the 
down-river face. which was given a bat- 
ter of one inch to the foot, while the up- 
river side of the wall had a batter of one 
foot in three. 

. Between this wall and the mud sill 
loose rock of various sizes and shapes was 
dumped, with a finished slope from the 
mud sill to the crest of the dam. Pine 
rafters were spiked to the mud sill and to 
a sill anchored in the masonry at the top 
and upon these a double floor of one-and- 
one-quarter-inch rough pine was laid. Be- 
tween the sills to which the planking 
forming the crest of the dam was spiked 
concrete was rammed in up to the level of 
the under side of the flooring. The dam 
was given a bend up river and the ends an- 
chored with solid masonry abutments, that 
on the east side being provided with ‘a 
sand gate and three head gates leading 
into the canal. 

The masonry retaining wall of the first 
hundred feet of the canal formed a spill- 
way to provide an outlet for any excessive 
amount of water coming through the 
gates. From the spillway to the forebay, 
a distance of 1,200 feet, the retaining wall 
is of red clay six fect wide at the top with 
a slope of one and one-half to one on 
each side. : 

From the forebay to the turbines the 
water is conducted through steel flumes 
six feet in diameter to two pairs of 
twenty-four-inch Victor horizontal tur- 
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bines placed fifteen feet above tail-water 
‘and set outside the station, the wall of 
which was built around one head form- 
ing a water-tight compartment for the 


ATHENS (GA.) ELECTRIC RAILWAY ComPANY— 
ARRANGEMENT OF STEAM PIPING, STEAM 
STATION. 

generators. The electrical equipment com- 

prised two 450-kilowatt, 12,000-volt, re- 

volving-field generators direct connected 


ATHENS (Ga.) ELecTRIC RAILWAY Comrany— 
‘STEAM AND SUBSTATION, STACK AND CooL- 
ING POND. . ; 

to the water-wheel shaft, two twenty-five- 

kilowatt, General Electric, multipolar ex- 

citers belted to the generators ; two switch- 
board panels of blue Vermont marble, 
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equipped with oil switches, watt meters, 
ammeters, voltmeters, ground detectors, 
etc., and two Lombard governors, the aux- 
iliary apparatus being placed on a level 
nine feet above that of the generator pit. 

The transmission line, seven miles long, 
located in as near an air line as possible, 
consists of six No. 4 B. & S. bare wires 
in two circuits, transposed three times, on 
juniper poles set 110 feet apart. Locke 
insulators (No. 3), carried on paraffined 
locust pins in heart pine arms, properly 
braced, formed a triangle of twenty-two 
inches, one circuit on each side of pole. 

Coming into the substation at the city 
limits, the high-tension wires controlled 
by oil switches are connected to the pri- 
maries of two sets of 150-kilowatt, air- 
cooled transformers, the secondaries of 
which are carried to oil switches which 
throw the current on one or the other of 
two sets of bus-bars. The feeder panels 
at all the stations are equipped with 
Thomson polyphase wattmeters in addi- 
tion to the standard General Electric 
equipment of ammeters, voltmeters, power- 
factor indicators, etc. The lightning pro- 
tection is of the General Electric type, a 
varying number of air gaps according t> 
the voltage in series with a graphite re- 
sistance with choke-coils between the taps 
and the switchboards. Provision is also 
made for the abnormal difference in poten- 
tial between line and line during seasons 
of electrical disturbances in the atmos- 
phere. | ; 

In addition to its electrical equipment — 
to control and distribute the output of the 
water power stations as a substation, the 
steam station, recently completed, is 
equipped with one Westinghouse 500-kilo- 
watt Parson’s turbine connected to a 
Deane jet condenser and air-pump; one 
battery of Stirling water-tube boilers of 
750 horse-power, equipped with super- 
heat tubes in the middle pass; Cochrane 
fecd-water heater and Deane feed and 
tank pumps. The brick station building, 
eighty fect by nincty-six feet, was planned 
to accommodate four units of the same 
capacity as now installed. A self-support- 
ing steel stack 150 feet high and 106 
inches in diameter provides ample draught 
for 200 horse-power. 

The steam piping, erected under a con- 
tract with the General Fire Extinguisher 
Company, is modern in design, long bends 
and extra strong pipe being used through- 
out. All piping is covered with eighty- 
five per cent magnesia two inches thick, 
formed in place, wrapped and banded. 
Water meters, recording steam, vacuum, 
and temperature gauges and recording 
voltmeters, are installed in addition to the 
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integrating wattmeters on the switch- 
boards. 

To provide cooling water for the con- 
denser a spring lake four hundred feet 
long by one hundred and fifty feet wide, 
protected by storm ditches to divert the 
muddy water coincident with heavy rain- 
falls, was constructed close to the power- 
house, the condenser taking water from 
an intake well at the station end and dis- 
charging it through sewer pipe near the 
head of the pond. 

The station is thoroughly modern and 
up to date, and when filled with the ap- 
paratus for which space has been left in 
the building will be capable of delivering 
3,000 horse-power normally or 4,000 horse- 
power under overload conditions. 

The company is pumping the city water, 
an induction motor of 150 horse-power, 
direct-connected to a Worthington four- 
stage turbine pump, forcing one thousand 
gallons per hour under a pressure of 140 
pounds through the city mains. 

A thirty-horse-power induction motor, 
belted to a centrifugal pump, lifts the 
water from the river to a subsidence res- 
ervoir, and a five-horse-power motor oper- 
ates the filters. 

The railway is equipped with two dou- 
ble-truck closed cars, two double-truck 
open cars, both types equipped with air 
brakes; six single-truck closed cars, and 
two single-truck open cars. 

The lighting circuits carry 11,933 six- 
teen-candle-power equivalents, a number of 
motors under five horse-power, fan motors 
and heating devices. 

The power cireuits, four in number, 
furnish current for 1,190 horse-power in 
induction motors, operating two cotton 
mills, one fertilizer factory, one leather 
factory, one oil mill, two grist mills, two 
wagon three newspapers, 


shops, one 


granite yard and a number of small in- 


dustries. 

The city is lighted with 160 series, al- 
ternating enclosed arcs of 6.6 amperes. 

The engineering and construction work 
have been under the supervision of the 
general manager of the company, C. D. 
Flanigen, M.E., assisted by W. F. Bryan 
and H. M. Hughes. 

The oflicers of the company are: 

J. Y. Carithers, president. 

W. S. Holman, vice-president. 

W. T. Bryan, secretary and treasurer. 

C. D. Flanigen, general manager. 

The board of directors includes these 
officers and A. H. Hodgson, Billups 
Phinizy, James White and John R. White. 

The company is entirely a home affair, 


officered and directed by Athens people. 
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AN ENQUIRY INTO THE OPERATION, 
EFFICIENCY AND CONSTRUCTION 
OF A TYPICAL MODERN INDUS- 
TRIAL PRODUCER GAS POWER 
PLANT.! 


BY J. R. BIBBINS. 


With all the present activity in power 
development for various purposes, indus- 
trial or otherwise, the value of the simple 
producer plant used exclusively for power 
generation seems to have been somewhat 
overlooked, or at least questioned. The 
ability of the modern gas engine to take 
the place of the steam engine in general 
power work has likewise been questioned, 
as well as the capacity of gas engine and 
producer to work together harmoniously 
under widely varying load demands. 

Fortunately neither of these charges is 
founded on a basis of actual conclusive 
experience, and it is the purpose of this 
paper to present some practical data upon 
the operation of a thoroughly representa- 
tive commercial gas power plant; one in 
which a high measure of success has been 
obtained through intelligent engineering 
and supervision. Even though some 
minor improvements might still be sug- 


- gested, the fact remains that this gas 


power plant is operating week in and 
week out, twenty-four hours per day six 
and one-half days per week, on a fluctuat- 
ing manufacturing load, with a fuel con- 
sumption fully one-half that of a modern 
steam plant of like character and suited 
to the same work. On an averave of half 
load this 450-kilowatt plant ordinarily 
consumes from two to two and one-quarter 
pounds of coal per kilowatt-hour, and, on 
heavier loads, has reached as low a con- 
sumption as one and one-half pounds per 
kilowatt-hour in regular daily running. 
During heavy loads the plant has repeat- 
edly developed without the battery 530 
kilowatts on maximum fluctuations, which 
represents an overload of eight per cent 
rating. Furthermore, with the exception 
of the engineers in charge during the two 
watches, the plant is operated by attend- 
ants originally quite unskilled in gas 
work; up to the present writing, how- 
ever, no complete interruption of service, 
traceable to defective equipment, has been 
recorded. 

The plant in question serves the entire 
Gould Manufacturing properties at 
Depew, a suburb of Buffalo, N. Y. Two 
complete works are located here; one de- 
voted to the manufacture of storage bat- 
teries and the other to the manufacture 
of railroad specialties, principally auto- 


1A paper presented at fhe New York meeting 
(December, 1906) of the American Society of Mechanical 
Eugiueers. Condensed. 


1013 


matic couplers. The latter contains a 
large and well-equipped steel foundry. 
Both are electrically driven and lighted 
throughout from the central gas power 
plant. 

Contributing to the station load are a 
large number of labor-saving machines of 
ditferent types, such as electric traveling 
cranes, charging tables, transfer locomo- 
tives, elevators, conveyers, fans, pumps 
and machine shop tools. The storage bat- 
tery works also use considerable current 
at times for “forming” battery plates. 


TABLE 1—EQUIPMENT DATA. 


450-KILOWATT PRODUCER GAS ENGINE POWER 
PLANT, 


Service—Power, some lighting. 

Capacity of plant—450 kilowatts. 

Number of units—Three, 150 kilowatts. 

Distribution system—Direct current, two- 
wire. 

Pressure—250 volts, normal 230. 

Power building—Forty-five feet by sixty- 
one feet inside; height of roof trusses, twen- 
ty-eight and one-half feet; height of base- 
ment, nine feet; total area per kilowatt, 
6.1 square feet; net area of unit, fifteen feet 
by thirty-three and one-half feet (with six- 
foot passageways); net area unit per kilo- 
watt, 2.87 square feet. 

Walls—Red brick, exterior pilasters, lime- 
stone trimmings, steel framework. 

Roof—Wood, tar and gravel, steel trusses, 
monitor. 

Floors—Steel, wood, three-quarter-inch 
maple finish; basement floor, concrete. 

Foundation—Concrete. 

Crane—Hand-power, tons. 

Producer building—Steel framework; cor- 
rugated iron walls and roof; charging floor, 
boiler plate. 

Cooling pond—1.000,000 gallons: dimen- 
sions, 280 feet diameter by ninety-three feet 
wide; area (power plant). 7,300 square feet; 
area (producer plant), 7,500 square feet; 
total, 14,800 square feet; depth, normal, ten 
feet. 

Holder—Thirty-six inches diameter, single 
lift, 15,000 cubie feet. 

Coal used—Bituminous run of mine. 

Sources—Buffalo, Rochester & Pittsburg 
Railroad. 

Price—$2.30 per ton. 

Heat value—13,500 British thermal units. 

Engines—Westinghouse three - cylinder, 
vertical gas engines: type, single-acting four- 
cycle; capacity, 235 brake-horse-power, 260 
maximum; normal speed, 200 revolutions per 
minute; size cylinders (three), nineteen-inch 
by twenty-two-inch stroke. 

Ignition—110 volts and eight volts; two 
sets four-cells storage battery; one motor- 
generator set, one-half kilowatt. 

Cooling water (jackets)—Motor-driven 
centrifugal pumps; two two-inch Worthing- 
ton “Volute”; fifteen-horse-power motor 1,450 
revolutions per minute. 

Cooling water (scrubber)—Two-stage mo- 
tor-driven; two-inch Worthington “turbine” 
type; fifteen-horse-power motor. 

Compressed air—100 pounds from works, 
also six-inch by six-inch Rand duplex single- 
stage compressor: ten-horse-power motor. 

Generators — Westinghouse compound- 
wound; direct current. 

Capacity—150 kilowatts, 250 volts. 

Switchboard—250-volt direct-current. 

Producers—Loomis-Pettibone; type, bitu- 
minous, duplex intermittent blast; three-feet 
to eight-feet diameter. 

Boiler—Five-feet diameter vertical tubu- 
lar. utilizing waste heat. 

Wet scrubber—Six-feet diameter, vertical, 
coke, water-sprays. 

Dry scrubbers—Two nine-and-one-half-feet 
diameter, in parallel; excelsior, two layers. 

Valves—Gear lift, water-cooled. 

Exhauster—Roots simple engine-drive. 
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Gas main—Twelve-inch diameter. 

Gas risers to engine—Eight inches. 

Fittings—Screwed. 

Valves—Chapman gate. 

Coal handling—Bucket elevator, motor- 
driven. 


Although the power station load is 
smoothed out to some extent by the over- 


lapping of demands from these various | 


sources, yet the larger machines pull heav- 
ily upon the system, with the result that 
the load at the station bus-bar is subject 
to violent fluctuations, easily eighty per 
cent above or below (on light loads 100 
per cent) the general averages. As no 
system of notification is in force, the power 


station can not be apprised of anticipated — 


demands from the several production de- 
partments of the works. The storage bat- 
tery forming load is, of course, steady 


- while it exists, but it is liable to be abrupt- 


ly thrown on or off at any time. 

A typical run is shown in the accom- 
panying log, Fig. 1, for September 25, 
1905. Although the recorded output is 
fairly steady through the day, the fluctua- 
tions correspond on some days to over- 
loads of fifteen to twenty per cent on the 
engines.: 

The original plant was entirely capable 
of handling these fluctuations, but on ac- 
count of doubling the steel plant load and 
adding electrically driven air compressors, 
an auxiliary storage battery? was recently 
installed for the dual purpose of securing 
a more constant load on the engines, with 
higher economy of fuel, and of increasing 
the average load. Formerly it was neces- 
sary to keep the spare unit constantly in 
service to tide over the peaks. 

From the daily records of the plant an 
excellent idea of its operative efficiency 
may be obtained. These records, although 
not elaborate, are carefully kept and show 
not only the output and duty of the plant 
but also the maximum loads that occur 
during the hour. During a typical day’s 
run with continuous operation except at 
noon and midnight—to be exact, ninety- 
seven per cent of the elapsed time—the 
load averaged 263 kilowatts, or fifty-eight 
per cent of the generating capacity in serv- 
ice with nine full load hourly maxima 
and five equivalent to eight per cent over- 
load. The average coal consumption for 
all purposes was 1.98 pounds per kilo- 
watt-hour generated. 

During a ten-day run in September, 
1905, the results shown in Table 2 were 


recorded. The engines averaged eighty- © 


seven and one-fourth per cent of the pos- 
sible running time, and on fifty-four per 
'This battery, however. was not. placed immediately 


in service and does not affect the resuits presented in 
this paper except in the matter of capital costs 
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cent station loading factor’ the plant con- 
sumed 2.04 pounds fuel per kilowatt-hour, 


Hourly Maxima 
phm . 


Station Load: E.W. 
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or 1.44 pounds per British horse-power 
hour. With coal of 13,500 British thermal 
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Fie. 1.—Loap DraGRAM Gas ENGINE PLANT, SEPTEMBER 25, 1905. 
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Fic, 3.—FUEL CONSUMPTION AT VARIOUS OUTPUTS. (GRAPHICAL METHOD OF OBTAINING TRUE 
AVERAGE.) 


1 Loading factor = AY8:%4 hour station load 
Rated capacity 

True load factor = 4Y8-#4-hour load 
Maximum 


units calorific value, the efficiency of this 
plant averages about 13.1 per cent, S 
rivaling, if not excelling, the large 
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modern steam power stations. On Septem- 
ber 27, the fuel rate was 1.88 pounds per 
kilowatt-hour (or about one and one- 
quarter pounds per British horse-power 
hour), with sixty-two per cent loading fac- 
tor, corresponding to a plant efficiency of 
over fifteen per cent. 

The author has been deeply interested 
in the effect of the loading factor of a 
plant upon its efficiency and commercial 
duty. An unusually good opportunity 
arose in analyzing the results of this plant 
and the approximate relation is presented 
in Fig. 2. In order to obtain a closer 
average, the “shotgun” method (Fig. 3) 
was used, plotting total fuel per day to 
output. Barring some unusual results oc- 
curring in the early davs of the plant, the 


average fuel consumption is approximately » 


a straight line within observed limits. 
From this the average fuel per kilowatt- 
hour may be obtained, Fig. 4, and the 
relation approximates a rectangular hvper- 
bola within normal ranges of load. The 
upper convex curve, Fig. 4, expresses the 
kinetic or absolute efficiency? of the sta- 
tion, and it is interesting to observe that 
this small plant normally operates with 
an efficiency? between twelve and thirteen 
per cent average. 


ELECTRICAL REVIEW 


higher loading factor—seventy-five per 
cent, the plant efficiency is thirteen per 
cent average, engines twenty per cent and 
producers sixty-five per cent. During an 
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one cent per kilowatt-hour, including fixed 
as well as operating charges. At normal 
prices, coal? costs $2.30 per ton. Assum- 
ing an average daily output of 5,000 
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Fra. 4.—AVERAGE PLANT DUTY aT Various LOADING FACTORS. 


especially good day’s run, as on September 
27, the efficiencies were as follows: plant, 
fifteen per cent; engines, twenty-one per 
cent; producers, 71.5 per cent. These re- 
sults indicate that the producer plant is, 
from an everyday operative standpoint, 


TABLE 2—OPERATING DATA. 
450-KILOWATT PRODUCER-GAS POWER PLANT. 


Engive Per Cent 


Load—K. W. 


Station 


Date. : Output _ int spate Fuel Coal pe Coal pe 
sept. 05, Hours Fulbay KWH. aye Rated DOTOK Uued. K.W H. B.H.P. HR. 
20 71 988 4,850 202 450 45 11,100 2.29 a 
21 654 91 5.275 220 450 49 11,400 2.16 -> 
22 70 974 6,550 273 450 61 12.700 1.93 = 
23 459 63h 4025 188 459 41.7 8.800 2.18 ae 
aR 24 334 2,250 187.5 450 41.6 16,600 +2.93 a. 
25 70k 98 6,400 267 450 59 12,000 1.87 — 
26 693 97 6.300 263 450 58 12.300 1.95 = 
27 70h 98 6.700 279 450 62 12.600 1.88 zx 
28 72 100 6,700 279 450 62 12.900 1.92 = 
29 704 98 6,600 275 450 61 12,900 1.95 = 
Avg. 63 87} 5,565 243.4 450 54 11,330 2.04 1.44 


Westinghouse vertical three-cylinder engines—Loomis-Pettibone producers. 
* Loading factor = 7 continuous generating capacity. 
+ Includes extra coke used on Sunday for starting new fires. 


From the above data and the measured 


efficiency of the gas engine, the efficiency =~~ 


Output, kilowatt-hours per day 
Fuel, cent per kilowatt-hour 
Labor, cent per kilowatt-hour 
1Supplies and repairs (estimated), cent per kilowatt-hour ... 


of the producer plant may be roughly 
estimated. Assuming fifty per cent load- 
ing factor, the average plant efficiency is 
twelve per cent; as the efficiency of the 
engines is approximately seventeen per 
cent at this load (see Fig. 6), the pro- 
ducer plant operates at an efficiency of 
slightly above seventy per cent. With 


lant has been in operation. 


Operating costs, cent per kilowatt-hour 
Fixed CUATLOS sine cw Owe oe Seta eres Rae Os Sse Se ener w Reale 


ence. the estimate is conservative. 
It should be noted that were the plant to operate regularly at the lower load factors less Jabor and supplies 


1 Kinetic efficiency is defined as = 
Therma! equivalent of work done 
Heat in coal 


TABLE 3—APPROXIMATE POWER COSTS. 
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2Since the above observations were made the plant 
has been giving much better efficiency, the coal con- 
sumption averaging 1.8 per kilowatt-hcur with an 
eighty-five per cent loading factor. This corresponds 
toa plant efficiency of over 15.4 per cent at the engine 
shaft or. fourteen per cent at the switchboard. Several 
runs averaging 1.55 pounds per kilowatt are recorded, 
equivalent to a plant efficiency of 17.7 per cent at the 
shaft, of 16.3 per cent at the switchboard. 


fully as efficient as a high grade boiler 
plant and frequently more so. It is cer- 
tainly not more difficult to handle. 

As to the cost of power the following 
analysis reveals a total cost of well under 


to 10,000 kilowatt-hours representing the 
probable minimum and maximum for full 
working days, and adding the fixed or 
capital charges amounting to about nine 
per cent on $91,650 (or $81,000 exclud- 
ing the battery), the distribution of cost 
items is substantially that given in Table 
3. 

In order to emphasize the effect of load- 
ing factor Fig. 5 has been prepared show- 
ing the relation of both capital and operat- 
ing costs to the station loading factor, 
the former plotted above and the latter 
below, the X axis. Total cost of power 
is given by the total ordinate. Observe 
the rapid change in costs on light load- 
ing, especially of fixed charges. Coal, on 
the other hand, remains fairly constant; 
labor a constant charge, increases rapidly 
on light loads, and supplies and repairs 
a variable charge, less rapidly. The im- 
portance of loading factor is well brought 


Minimum. Maximum. 


Normal. 
5,000 8,000 10,000 
0.25 0.22 0.20 
0.28 0.17 0.14 
0.17 0.13 0.11 
ie Sw PAs dda ed 0.70 0.52 0.45 
0.45 0.28 0.22 
pirates e weer aies 1.15 80 
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would be required and the light load costs would be correspondingly reduced. The curves Fig. 5 are based on 
full plant in service operating continuously. 


out by this diagram; e. g., the total cost 
of power is halved by increasing the load- 
ing factor from twenty-four to fifty-five 
per cent. An industrial or railway power 


- 1 Buffalo. Rochester and Pittsburg bituminous run of 
mine, 13,500 B. T. U. per pound. 


Cost of Power-cents per K.W. Hour 
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plant usually operates on about the latter 
figure, a moderate sized lighting p'a° 
on the former; hence, the danger of in- 
discriminate comparisons of operating 
costs in power plant work. 

Considering that the results above enu- 
merated have been obtained from a com- 
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Fie. 5.—RELATIVE PowER Costs AT VARIOUS 
Loapina Factors. 
paratively small plant, operating under 
conditions by no means conducive to the 
attainment of the highest economies, the 
Depew plant offers a striking object les- 
son that should not fail of appreciation 
among engineers confronted with similar 
problems; and much credit is due the 
Gould Company through its consulting 
engineer, W. E. Winship, and its resident 
manager, J. O. Gould, for early apprecia- 


tion of the advantages of gas power and 


efficient management of the Depew prop- 
erty. The author begs to acknowledge 
their courtesy and assistance in placing 
cost and operating data at his disposal. 


DESCRIPTIVE SECTION. 


An excellent location has been chosen 
for the power plant adjacent to the Lacka- 
wanna Railroad main line. In the inter- 
vening space is a large semi-circular res- 
ervoir, serving the twofold purpose of a 
cooling pond and reservoir for general fire 
protection, and incidentally enhancing the 
attractiveness of the property to no small 
degree. 

For convenience to coal supply the pro- 
ducer house is located several hundred feet 
in the rear, adjacent to a large metal- 
lurgical producer plant serving the steel 
furnaces. A single coal-handling system 
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thus serves both producer equipments. 
This arrangement of buildings emphasizes 
the possibilities in gas-power work of 
separating, at any distance, the producer 
and gas-engine parts of a power plant for 
operative, or other, convenience. 

Brick, steel and concrete are largely used 
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sioned. By the use of direct-connected 
units a very compact power-house ar- 
rangement has resulted, the total floor 
area per kilowatt being 6.1 square feet, 
and the net area of each unit with six- 
foot passageways 2.9 square feet per kilo- 
watt. 
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Fia. 6.—AVERAGE EFFICIENCY TEsTs. 


as building material. In the producer 
house, where the fire hazard is, of course, 
considerable, no wood at all is employed, 
wall and roof being constructed of cor- 
rugated iron and charging floor of boiler 
plate. Spacious monitors in both build- 
ings provide the very necessary ventilation 
and light. 
Considerations of operating economy 
largely influenced the choice of gas en- 
gines for this plant where steam coal costs 
from $2.25 to $2.40 per ton, and gas coal 


The efficiency of these engines as heat 
engines is well indicated by the appended 
results of tests! shown in the accompany- 
ing Table 4 and diagram Fig. 6. In the 
latter the upper concave curve represents 
the gas consumption per brake-horse- 
power under different loads and the con- 
vex curve, the kinetic or absolute efficiency. 

The ability to convert into useful power 
over twenty-five per cent of the effective 
heat in the gas gives evidence of high 
efficiency. These engines operate on the 


TABLE 4—ENGINE EFFICIENCY. 
AVERAGE OF TESTS. 
Three 19-inch by 22-inch Single-Acting Four-Cycle Gas Engines. 


Load. Remarks. 
Brake-horse-power....... 325.3 239 121.3 By Prony brake. 
Speed, R. P. M.......... 198 203 206.3 By counter. 
Gas per hour ........... 3,547 2,840 1,985 Corrected to 62 degrees Fah- 
renheit, 30 inches Hg. 
Gas per B.-H.-P.-Hr...... 10.9 11.87 16.36 Corrected gas—no load—1,250 
ft. per hr. - 
Heat value gas!......... 920 920 920 Effective B. T. U. per cu. ft. 
B. T. U. per B.-H.-P.-Hr... 10,030 10,910 15,050 
Brake kinetic efficiency... 25.37 23.32 16.9 B.-H.-P. basis. 
Mechanical efficiency .... 89 87.5 82.5 Estimated. 
Indicated kinetic efficiency 28.5 26.7 20.5 I.-H.-P. basis. 
Speed variation, max.... 4.2¢ No-load speed, 206.6. 
= “ No full load.. 1.8% Average speed. 
K “ No half load. 0.7% 
Per cent full rating...... 138.4% 101.6¢ 51.6% On producer gas. 
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1 Pittsburg natural gas—J unker calorimeter. 
Engines rated 235 E. H. P. on 180 B. T. U. producer gas. 


about the same. At this price it was esti- 
mated that, although the difference be- 
tween the steam and gas was small on half 
day working, for a twenty-four-hour day 
the latter’s advantage was decisive. 

The installation of three units of similar 
size and identical construction wisely 
avoided the duplication of parts which two 
or three sizes of engines would have occa- 


four-stroke cycle involving constant qual- 

ity of mixture and throttling governing. 
A most important factor in the suc- 

cessful operation of the engines is the 


1 Made at the builder's works on natural gas which 
was at that time the only fuel available fur testing pur- 
poses. As engines for prouucer gas are usually con- 
structed for somewhat higher compression thau those 
operating on illuminating or natural gas. their effi- 
ciency would presumably slightly better on natural 
than on producer gas fuel; yet for commercial work a 
difference of 15 pounds iu compression would scarcely 
be appreciable. 
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ignition apparatus. For increased secur- 
ity each igniter plug has two sets of points, 
each set independently connected. Should 
one set of points, through any cause, be- 
come unfit for use, a small double-throw 
switch may be reversed, thus turning the 
ignition current through the other points. 
In addition, three independent sources of 
current have been provided, all of the appa- 
ratus being contained in a central ignition 
cabinet. For starting, one of two eight- 
volt storage batteries is used. For run- 
ning, a small one-half-kilowatt motor-gen- 
erator unit is used delivering 110-volt cur- 
rent to the igniters through incandescent 
lamps, which furnish a valuable “tell-tale” 
of “open circuits,” “grounded igniters,” 
or “hanging fire’ of igniters. These two 
sets of storage batteries are charged alter- 
nately through a bank of lamps from the 
motor-generator or from the main station 
bus-bar, one or the other set being always 
available in an emergency. By means of 
small double-pole switches at the igniter 
cabinets, throwing over from the low to 
the high-tension system may be instantly 
accomplished without in the least disturb- 
ing the engines. The ignition problem 
has thus been handled with great care in 
the provision of six individual combina- 
tions of current supply. 

Starting of the engines is accomplished 
as usual by compressed air drawn from 
a pipe connection to a compressed air line 
in the works or from the relay compressor. 
Although only ninety to 100 pounds press- 
ure is ordinarily carried; yet the engines 
may readily be brought up, cold, to full 
running speed, within thirty to forty sec- 
onds. With higher air pressure available, 
starting may be accomplished in even 
less time, as the mixture ignites more 
readily when quickly compressed, owing 
to the smaller opportunity for the dis- 
sipation of internal heat. 

Another important part of the plant 
equipment is the circulating water system 
for cooling jackets, combustion chambers 
and exhaust valves. Motor-driven rotary 
pumps are ideally suited to this work on 
account of the moderate pressure required 
—about twenty-five pounds per square 
inch. Two of these pumps (one for re- 
lay) serve the engine plant, while a third, 
of the two-stage turbine type, serves the 
gas-producer scrubber in which a higher 
pressure is desirable. Although each pump 
is driven by a fifteen-horse-power motor, 
the power ordinarily required is consider- 
ably less than this, especially in moderate 
and cold weather when the quantity of 
water supplied to the engines may be 
largely reduced by throttling the pump 
outlets. i 
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Previous mention has been made of a 
cooling pond. This has a normal depth 
of ten feet with a total capacity of about 
1,000,000 gallons. It is approximately 
semi-circular in plan and is divided radial- 
ly into two compartments to separate the 
comparatively dirty scrubber water from 
the pure jacket water. All make-up water 
used at the plant is delivered to the pure 
water pond through the engine jackets. 
Cooling water for the engine is drawn 
from near the bottom through a sereen 
house, while the hot jacket water is re- 


turned to the surface of the pond, about 


150 feet distant. During the progress of 
the water from inlet to outlet enough 
heat is dissipated to the earth and atmos- 
phere to reduce the outlet water to the 
proper temperature. 

Some trouble has been experienced with 
the gas gates, due apparently to cumula- 
tive deposits of carbon, and frequently 
it becomes impossible to seat the valves 
tight. In work of this class it would seem 
that a parallel seated quick-closing gate 
would be best suited, being self-cleaning, 
and the gas could be cut off almost in- 
stantly in case of emergency. 

The engine exhausts all discharge into 
a cast-iron header running beneath the 
floor to a concrete exhaust well outside, 
serving as a muffler. Unfortunately, it is 
impossible to cool these exhausts by water 
sprays on account of the large amount 
of SO, in the gas. If water were used, 
as is the practice with natural gas, the 
piping would soon be destroyed by cor- 
rosion. As some thirty per cent of the 
total heat value of the gas is lost in the 
exhaust, radiation is a somewhat disagree- 
able feature, especially in warm weather. 

Water cooling piping is simple, a mani- 
fold supplying all three cylinder jackets 
in parallel. Water enters at the bottom 
of the jacket, emerging from the top. A 
small pipe loop at the discharge end of 
the upper manifold with vent cocks at the 
top to break the vacuum serves to prevent 
the syphoning effect which under certain 
conditions might pull all the water out of 
the jackets, leaving nothing but steam. 
This vent is useful as a tell-tale showing 
stoppage of jacket water supply. 

While the producer is undergoing ren- 
ovation on Sundays the engines are also 
inspected in rotation, mixing valves 
flushed down with gasolene to remove 
lampblack deposits (likewise cylinders, 
now and then, to keep the packing rings 
free), valves are ground in and igniters 
replaced when necessary, jacket deposits 
cleaned out when obstructed to any ex- 
tent, and the engines generally adjusted. 
Reducing valves are also cleaned, at in- 
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tervals, from carbon deposits. Practically 
the only trouble experienced thus far has 
been the occasional cutting of an exhaust 
valve, presumably due to cumulative car- 
bon deposits on the valve seats. The lamp- 
black has also occasioned some difficulty 
in lubricating valve stems. Igniters, of 
course, wear down gradually, but extras 
are always kept on hand and repointed 
as fast as necessary. Usually one igniter 
will last from six to nine months without 
repointing. Since commencing normal 
operation engine repairs have been con- 
fined to these two items and are com- 
paratively light considering the conditions 
of operation. Very little trouble has been 
experienced with lubrication, as the main 
working parts are automatically supplied 
hy the splashing of oil. 

A notable feature of the producer plant 
is that it is capable of gasifying bitu- 
minous coals without making quantities 
of tar. The process is intermittent, em- 
hodving the now more or less well-known 
system of passing the green hydrocarbon 
distillates through a secondary fire bed 
which has previously been brought up to 
the proper temperature by blasting with 
air. Since the plant was started, a fair 
grade of soft coal (B., R. & P. run of 
mine) has been used, averaging about 
13,500 British thermal units per pound. 
Although this coal presumably contains 
thirty-five per cent of volatile, tar destruc- 
tion in the producers is complete, but at 
the same time a considerable quantity of 
lampblack has resulted which has made 
it necessary to devise special means to 
handle this by-product. 

Straight producer gas is not made di- 
rectly, but water gas and air gas are 
made at alternate intervals of varying 
duration according to richness of the gas 
desired. The two gases are mixed in a 
single holder in the proportion generated. 
In this system two producers constitute a 
unit. 

A feature of the system is that all 
steam required is generated entirely from 
the sensible heat of the gases coming from 
the producers which would otherwise be 
wasted in cooling water... With the high 
“heats” necessary in the intermittent 
process this represents an important sav- 
ing. The boiler, however, requires week- 
ly cleaning. 

The proper cleaning of the gas is a 
difficult problem, owing to the fact that 
lampblack does not easily adhere to a 
wetted surface as does ordinary cinder 


L.This condition, however, obtains only when the plant 
is heavily loaded. Running light it would be difficult 
to make sufficient steam to operate the producer aux- 
iliaries. An air auxiliary boiler would have to be drawn 


upon. 
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dust. In this plant the gas first passes 
upward through a wet scrubber containing 
several tiers of small coke constantly 
wetted down by water sprays. A thin layer 
of dry excelsior is also used in the top 
tiers. Emerging from the wet scrubber 
the gas enters two large dry scrubbers 
filled with several tiers of excelsior and 
piped up in parallel so that the velocity 
of the gas is not only reduced, but also 
the amount of gas handled by each drier. 
Finally, an engine-driven Root’s exhauster 
delivers the gas to the holder. 

The present method of operating the 
producer plant requires an air gas run 
of ten to fifteen minutes, according to the 
demand for gas at the power plant, and 
a water gas run from one-half to three- 
quarters of a minute, the resulting mix- 
ture being well suited to power work. 
Calorimeter tests show the gas as made at 
the present time to average slightly above 
100 British thermal units per cubic foot. 

The entire producer plant is operated 
throughout the week by four men, two to 
a shift, with some additional labor on 
Sundays for cleaning. All ‘the attendants 
were unskilled foreigners before taking up 
the producer work. During a half day 
shutdown of the plant on Sundays all 
renovating of the producer equipment is 
done; boiler tubes are cleaned, wet scrub- 
ber washed down, the excelsior in the dry 
scrubbers taken out and shaken free from 
_ lampblack, gas mains flushed out and a 
new fire started in the idle producer. At 
the same time another producer is taken 
out of service, fires are drawn, and during 
the week, after it has had an opportunity 
to cool off, the hard clinker, which adheres 
to the lining, is broken off. For the 
starting layer of a new fire bed, coke is 
used to the extent of some 3,000 pounds 
per producer, a sufficient quantity to affect 
the coal consumption of the succeeding 
day. If allowed to form to any extent 
clinker constitutes a frequent source of 
trouble in operating the plant, and it is 
important that the selection of coal be 
made with this in view. 
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A Memorial to Faraday. 

On November 24 a tablet was unveiled 
at the Barnsbury, England, exchange of 
the National Telephone Company, to com- 
memorate the fact that the building in 
which the exchange had been placed was 
formerly the meeting house of the Sande- 
manians, and that Michael Faraday had 
worshiped there from 1862 until his death 
in 1867. Faraday was an elder of this 
religious bodv, and the tablet, which was 
unveiled by Lord Kelvin, marks the posi- 
tion which he usually occupied on the plat- 
form. The unveiling took place with 
suitable ceremonies. 
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ELECTRICAL MINING NOTES. 


BY SIDNEY F. WALKER. 


ACCIDENTS IN MINES. 
The issue of the report by the Home 


Office of the accidents that took place 


in mines during the year 1905 brings for- 
ward the question of how far electricity 
will tend to reduce those accidents, and 
how far new forms of accidents are being 
introduced by it. In particular, the ques- 
tion of explosions from defective safety 
lamps is a most important one. During 
the period covered by the report there 
were 108 accidents in coal mines due to 
naked lights, one due to a miner opening 
his lamp, and one due to a lamp being in 
a defective condition, these two accidents 
leading to the injury of ten persons, 
while the accidents due to the use of 
naked lights led to the injury of 148 
persons. In addition to this, there were 
thirty-three deaths due to one accident, 
ascribed to the lighting of the mine, for 
which the precise cause is stated to be 
unknown. The question naturally arises, 
could some of these accidents have been 
avoided if portable electric lamps had 
been employed. There has always been 
a great objection among miners to the 
introduction of safety lamps, mainly be- 
cause the light given is so much less than 
with a naked candle or lamp, and also 
because it so easily goes out. 

When the incandescent lamp was first 
introduced there was a strong feeling 
among mining men, and electrical men, 
that the problem of lighting mines with 
safety had been solved, and very soon 
after, attempts were made to produce 
portable lamps. Mr. (now Sir) Joseph 
Swan was very early in the field, but 
though a number of inventors have at- 
tacked the problem, only one lamp has 
so far been introduced into practical min- 
ing work, the Sussmann, and this not to 
a very large extent. When the problem 
was seriously attacked it was found to be 
a very much more difficult one than was 
supposed. The weight offered a very 
serious difficulty. The early lamps, in 
which accumulators were employed, 
weighed as much as seven pounds and 
over. The Sussmann lamp weighs about 
four pounds. The ordinary Davy lamp 
weighs about three and one-half pounds, 
and there are some modern lamps weigh- 
ing as little as two pounds. Several at- 
tempts were made to adapt primary bat- 
teries for the purpose. Schanschieff in- 
troduced a lamp worked by a primary 
battery, in which a mercurial salt was 
employed, the important feature of which 
was the resultant products were supposed 
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to be more valuable than the initial sub- 
stances with which the batteries were 
charged. This was correct in a sense, 
but it omitted the very important question 
of the cost of the collection of the re- 
sultant products. In practice also the 
Schanschieff lamp was found to be too 
delicate for mining work. The secondary 
battery, used in the Sussmann lamps, ap- 
pears to have solved the problem fairly 
well, but it is only on condition that the 
course which has been adopted in the one 
or two collieries where it is in use is fol- 
lowed. The difficulty of the slopping of 
the electrolyte, which is a serious one in 
all forms of portable batteries, is solved 
in the Sussmann battery, by the use of 
an absorbent, finely divided cork or other 
substance. But the cells themselves are 
necessarily brittle, being made of vulcan- 
ite, and the tin vessel in which they are 
held, being made light, is also very quick- 
ly attacked by any of the acid which is 
spilt over them, and which it is very diffi- 
cult to avoid. At the South Hetton and 
Murton collieries, in the County of Dur- 
ham, where a large number of the lamps 
are in use, the problem has been solved 
by the construction being practically un- 
dertaken at the colleries themselves. The 
plates are made and formed, the cells 
made up and charged, and the whole thing 
put together. The arrangement is as fol- 
lows: Each lamp when it comes out of 
the pit is dismantled, the cells carefully 
examined, the tinned iron containing case 
also, and the cells, if they are in good 
order, immediately put on the charging 
bench. When the miners are coming 
for their lamps cells that are known to 
be good are put together, placed in sound 
outer containing vessels with sound lamps, 
and so on. And the result has been ap- 
parently that the system has worked well 
and is very much liked, the light given 
being so much better than that of the 
ordinary Davy lamp. 

But the above does not give the whole 
of the difficulties involved. The charge 
in the cells is sufficient to run the lamp. 
with a serviceable light, for about fifteen 
hours. In the County of Durham men 
are often ten and eleven hours between 
the time they leave the surface and the 
time they return to it again, the workings 
often being at a considerable distance 
from the shaft where the men work, and 
considerable time being taken up in go- 
ing and returning. Further, there is al- 
ways the chance of a man being left in the 
pit, and therefore it is important that 
the whole of the reserve in the cells 
should be kept intact as far as possible. 
Hence the switch, which is attached to the 
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Sussmann lamp, is by no means the least 
important part of the apparatus. But 
the space available makes the switch a very 
delicate affair indeed, and it is only by 
the skill which has been gradually ac- 
quired by the men at South Hetton and 
Murton, and elsewhere where the lamp is 
in use, that this difficulty has been over- 
come, assisted by the care in handling the 
switch, which the miners have learned by 
practical experience. The miners like the 
lamp, not only because it gives a better, 
a whiter light than the ordinary Davy 
lamp, but also because they can hold it 
in any position. The ordinary Davy lamp 
is an exceedingly sensitive apparatus. If 
it is held slightly out of the vertical it 
commences to smoke, and if it receives 
a sudden jar, is very apt to go out. 

But there is yet another most important 
feature of the problem. The ordinary 
Davy lamp performs two offices, it gives 
light and it denotes the presence of gas. 
When fire damp is present in the atmos- 
phere of the mine it is shown on the ordi- 
nary miners’ lamp by elongating the 
flame. In testing for gas the deputy, as 
the official is usually called, or the fire- 
man, reduces the flame of his lamp to 
a very small size, and he can then judge 
the elongation, and with skill he can tell 
approximately the percentage of gas pres- 
ent. The best lamps will denote the pres- 
ence of gas from one-half per cent up te 
as much as six per cent, the explosive mix- 
tures being from five per cent to fifteen 
per cent. That is to say, with less than 
five per cent of gas present in the atmos- 
phere of the mine, it will not explode, 
and with more than fifteen per cent again 
it will not explode. The incandescent 
lamp used with the Sussmann, and any 
other form of portable electric miner’s 
lamp, is necessarily unable to show the 
presence of gas. At South Hetton, Mur- 
ton and other places, I understand the 
difficulty is overcome by providing the 
deputies with ordinary Davy lamps for 
the purpose of testing. But several at- 
tempts have been made to add a gas- 
testing apparatus to the portable lamp. 
One was added to the Sussmann lamp 
some five or six years ago, and it was 
exhibited at the office of the Sussmann 
Company in London, where they had a 
gas receiver into which they could place 
the lamp, the receiver being formed of a 
pedestal with a glass globe over it, fitted 
airtight on the pedestal, a gas pipe lead- 
ing from the pedestal to the enclosure. 
The gas indicator consisted of spongy 
platinum, enclosed inside a cylinder, and 
there was a small incandescent lamp at- 
tached to the apparatus which gave a red 
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light when gas was present. As exhibited 
under the conditions named above the 
apparatus worked very well. It was very 
interesting indeed to note the lamp when 
placed under the receiver, the red light 
appearing when the gas was turned on, as 
soon as a certain proportion was present. 
But unfortunately there was a serious flaw 
in the arrangement. Ordinary illuminat- 
ing gas, with which the apparatus was 
tested, is not the same as the gas which 
is found in a coal mine. I do not refer 
to the difference in the actual composi- 
tion of what is supposed to be illuminat- 
ing gas, C,H,, and the composition of the 
gas known as fire damp, CH,. For test- 
ing purposes these may be taken as prac- 
tically the same. But the serious differ- 
ence between illuminating gas, and mine 
gas is, illuminating gas is now very large- 
ly composed of hydrogen, and it is to the 
hydrogen that the Sussmann indicator re- 
sponded. H. J. Prested worked at the 
problem afterwards, and produced a very 
sound apparatus, which I tested some 
years ago in a coal mine in South Wales. 
The testing apparatus was supplementary 
to the lamp. It consisted of a porous 
cell, similar to those used in batteries, 
the open end of which was closed by a 
diaphragm actuating an electric contact. 
which closed the circuit of a battery and 
the usual little red lamp. The force ac- 
tuating the apparatus worked was the 
pressure produced by the difference in the 
rate of diffusion of different gases. When 
the porous cell was placed in a gaseous 
atmosphere the gas passed into the porous 
compartment quicker than the air could 
pass out, with the result that a pressure 
was exerted upon the diaphragm, the con- 
tact was closed and the red lamp lighted 
up. I understand that not much has been 
done with this apparatus, but it is evi- 
dently on these lines that the portable 
electric gas indicating apparatus will 
probably be arranged. The importance of 
testing for gas will be understood from 
the fact that it is a rule in several min- 
ing districts when a cap appears upon 
an ordinary Davy lamp, that is to say, 
when there is any elongation of the flame, 
as explained above, the whole of the men 
are to be withdrawn from the district, the 
working places, ete., where the gas is in- 
dicated, until the ventilating air current 
has diluted it down to safe proportions. 

In South Wales, when I was carrying 
out the investigation mentioned above, a 
particular case was mentioned to me where 
the gas came away very suddenly and in 
large volumes from the working face at 
certain irregular intervals. No one knew 
when the gas would come away, but when 
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it came the whole of the men were with- 
drawn from that face, and could not re- — 
turn until the gas had been removed. It 
should be mentioned that the very great 
improvement that has taken place in the 
ventilating of coal mines during the last 
twenty years has reduced the dangers from 
gas very largely. The enormous ventilat- 
ing current hardly allows time for gas to 
accumulate in sufficient quantity to be- 
come a danger. The ordinary miner’s 
lamps also have been largely improved. 
I have called the ordinary miner’s lamp 
the Davy lamp in the remarks made above, 
but this is not strictly accurate. The old 
“Davy” and the old “Clanny” lamps are 
not often used now. In the modern lamp 
the flame is protected by gauzes and by 
metal bonnets, so that it will not be so 
readily extinguished when the miner is 
walking against the powerful air current 
that is so common in modern coal mines. 
The old “Davy” or “Clanny” lamp would 
go out. In addition, also, mineral oils 
are now used in a number of lamps, and 
they give a light at least twice as power- 
ful as that given by the old-time lamp, 
and the flame is also very much more sensi- 
tive to the presence of gas. 
a 
Chicago Electrical Trades 
Expositlon. 

The following special days have been 
announced for the electrical show of the 
Chicago Electrical Trades Exposition 
Company, which will be held at the Colis- 
eum, Chicago, Ill., next January: Monday 
evening, January 14, formal opening; 
Wednesday, Thursday and Friday, Janu- 
ary 16, 17 and 18, annual convention of 
the Northwestern Electrical Association; 
Thursday, January 17, Ben Franklin 
day; Friday, January 18, Illuminating 
Engineering Society; Monday, January 
21, telephone day; Tuesday, January 22, 
Sons of Jove; Wednesday, January 23, 
Thomas A. Edison day; Thursday, Janu- 
ary 24, Electrical Salesmen’s Association. 

It is announced that a new storage 
battery which has just been completed by 
Mr. Edison will be exhibited and demon- 
strated for the first time. 

The main floor of the Coliseum annex 
will be divided into four small theatres, 
which will form an “electrical midway.” 
One of these will be devoted to new 
demonstrations with static apparatus and 
high and low-frequency currents. An- 
other theatre will have a new electrical 
and mechanical creation called the Aurora 
Borealis. This will show some lighting 
effects invented and arranged by Edgar 
Ifealy, of Chicago. In the third theatre 
there will be arranged an electrical music- 
al concert. 

Thirty thousand square feet of space 
has been sold for general exhibits on the 
main floor of the Coliseum, but four 
spaces remaining unsold. l 
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ENGINEERS AND THEIR WORK.’ 


BY SIR ALEXANDER B. W. KENNEDY. 


In relation to science, I have always 
claimed for engineers a very high place, 
a place much higher than some of my 
purely scientific friends are disposed to 
allow them. M. Jourdain talked prose all 
his life without knowing it. So I really 
believe not a few engineers have spent 
their whole lives in scientific work while 
they were nominally only earning their 
daily bread in ordinary mechanical pur- 
suits. It is not, however, so much that 
engineering is science as that the scien- 
tific spirit is often the basis of engineer- 
ing, and that when this is the case, en- 
gineering becomes as truly scientific as 
any other branch of exact research, and 
none the less scientific because it is also 
the means of making an honest living. 
Engineering problems differ from ordi- 
nary academically “scientific” problems, 
partly in that they are much more com- 
plex, and consequently more difficult of 
anything like exact solution, and still more 
because—exact or inexact—some solution 
to them has always got to be found. Not 
only must the solution be found, but it 
has to be translated into steel and gun 
metal, as well as into £ s. d., and any mis- 
take will entail very much more serious 
consequences than a controversial paper 
in the Philosophical Magazine, or a letter 
in Nature, pointing out a wrong estimate 
of terrestrial radioactivity in prehistoric 
epochs. 

It has been, no doubt, a source of regret 
to many who have passed this chair, as 
it is to myself, that as years go on and 
experience accumulates, one’s work comes 
always more and more to deal with men 
and matters, with general schemes and 
methods, even with financial means and 
possibilities, and less with the directly 
mechanical problems which fascinated us 
when we were younger, and for the sake 
of which—probably—we took to engineer- 
ing at all in the first instance. This is 
one of the penalties of old age—of engi- 
neering old age, at all events—and it is 
no use lamenting it. But speaking of the 
constructive part of an engineers’ work 
and life, the part on which some of us 
look back as the very essence and joy of 
our careers, we can see that it consisted 
essentially of a long series of scientific 
problems to be dealt with, scientific ques- 
tions to be answered. If the engineer has 
dealt with these by scientific methods and 
in a scientific spirit, if he has carefully 


1Excerpt from the presidential address before the 
Institution of Civil Engineers of Great Britain, Novem- 
ber 6. 
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marshaled his data, deliberately reasoned 
from them, recognized where they were 
incomplete, estimated the probable effect 
of their incompleteness upon his judg- 
ment and upon the result, and finally 
made his decision and taken his action 
on the whole matter as a logical conclu- 
sion from his previous reasoning, then, 
I say, the engineer is acting as truly as 
a man of science as if he were conducting 
a laboratory research with appliances and 
methods of exactness and precision un- 
known in actual professional problems. 
But a word of caution—unnecessary to 
the experienced, but sometimes necessary 
nearer the start. The mere use of formu- 
le or of exact calculations of any sort 
is not in itself scientific. That man shows 
far more of the scientific spirit who recog- 
nizes when his data do not allow of the 
use of any exact formule, and who there- 
fore reasons with what may be called 
mathematical common-sense, than the 
man who tries to force the facts to fit a 
class-room formula, and arrives at a result 
which satisfies the formula without recog- 


nizing that it bears no relation to the facts. 


The scientific engineer may-use elaborate 
calculations, or he may not; a most impor- 
tant part of his science lies in judging 
whether to use them or not. Conversely, 
the man who calculates elaborately may 
be working scientifically, or he may not. 
The mere calculation is not scientific, 
and in certain cases may only be a cloak 
to essential defects both in scientific 
method and in technical perception. 

To what extent do engineer and artist 
come in contact? It can hardly be denied 
that there are points which at least ought 
to be points of contact in their work, al- 
though their paths seem frequently to in- 
tersect rather than to be tangential, and 
the intersection is too often at ninety de- 
grees! When engineering structures were 
confined to masonry bridges and pumping 
stations the matter was comparatively 
simple. It was difficult to make a stone 
bridge which was structurally efficient and 
actually hideous at the same time, and 
many of the older structures of this type 
left nothing to be desired by way of beauty 
of line. Whether a castellated or a quasi- 
Gothic building was the most suitable 
form for a Cornish engine-house may be 
questioned, but at any rate many of the 
pumping houses which once covered the 
country were not eyesores, and along 
with a not unpleasing exterior they 
combined complete internal suitability. It 
seems a little odd to us now—but it was 
certainly prompted by worthy motives— 
that even the machinery inside the houses 
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was designed on architectural lines which 
were at least supposed to be lines of 
beauty. Even in the time of my own 
apprenticeship, it was universal for bed- 
plates, entablatures and other large cast- 
ings to be finished at their corners and 
angles with moldings more or less care- 
fully designed according to classical mod- 
els. Even moving parts such as the bosses 
of cranks, were ogeed round their edges, 
and no connecting rod of a stationary en- 
gine was considered finished without a 
double ogee ring round the middle of its 
length. Some of these details were sur- 
vivals from cast-iron construction applied 
to a forgeable material, but they all died 
hard, like many less harmless customs. 
Penn’s oscillating engines in the Thames 
steamers, which were at work until only 
a few years ago, had their cylinder-cover 
nuts of gun metal, each made with a 
turned ogee molding at their base like 
a fixed washer. And the entablatures of 
the same engines were wonderful in their 
wealth of detail. | 

We expect architects to consult and em- 
ploy engineers to help them over struc- 
tural difficulties and we may even scoff 
when they come to grief for not doing 
so. They are, on the other hand, quite 
entitled to turn the tables on us when 
they see that an engineer has put up a 
hideous barn which they could have trans- 
formed into a pleasing structure by their 
own special knowledge, and by that sense 
of form which it has been their chief 
business to cultivate, while we have been 
working at bending moments and break- 
ing loads. 

I have spoken of engineering in rela- 
tion to art; it would perhaps be put down 
to cowardice if I did not say something 
of the relation of engineers and engineer- 
ing to nature, especially as my mountain- 
eering colleagues at the Alpine Club oc- 
casionally try to convince me that if I 
had any conscience I should renounce en- 
gineering altogether. We are sometimes 
guilty of disfiguring nature, I believe and 
regret. What is the extent of our guilt? 
Our interference with nature—that is, es- 
pecially with natural scenery—comes 
practically under two heads—the erection 
of works for the utilization of water, 
either for use in cities or for power, and 
the construction of railways in mountain- 
ous or other beautiful districts. 

The first is the easier to deal with. 
The conversion of upland valley bottoms 
into lakes by the construction of dams 
seems to me to be out of court at once. 
I am not inclined to admit that to cover 
boggy peat land with blue water is doing 
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any harm to nature, or that a fine mason- 
ry dam is an eyesore. Moreover, if it is 
required for the supply of water to cities 
which could not obtain the water other- 
wise, it is a “work of necessity and 
mercy,” and there is no more to be said 
about it, unless the engineer does his 
work with wanton disregard to all ap- 
pearances, which, I believe, is never al- 
leged. Water storage for power purposes 
can hardly be put upon quite so high a 
level, no doubt, and unfortunately such 
works are generally accompanied by pipe 
lines, which, it must be owned, are not 
things of beauty. But if the net result 
of the whole is to give employment to 
hundreds of men in places where hitherto 
no one could maintain himself, and to 
utilize natural sources of power hitherto 
neglected, for doing useful work on the 
spot where they exist, then I think an 
impartial arbitrator would say that the 
schemes were justified, even at the ex- 
pense of ruling a straight line on the 
landscape. I admit that tu quoque is not 
argument, but some of us who love the 
hills best find, I think, that the scar along 
the hillside made for a deer road is every 
bit as disfiguring in itself as a pipe line, 
while it is infinitely less agreeable in all 
its suggestions. It may cheer the guilty 
engineer a little to think that if there is 
anything iniquitous in the utilization of 
water power, then, à fortiori, our whole 
nation is involved in the guilt accompany- 
ing the utilization of its coalfields, com- 
pared to which the construction of a few 
dozen pipe lines is a quite microscopical 
offence. 

I am not saying anything to justify the 
putting down of a village where hitherto 
there has been no more than a ruined hut, 
because this seems to me to require no 
justification whatever. If we engineers 
can help to create places where a few of 
the overflowing thousands of our popula- 
tion can find healthy and remunerative 
occupation, we have nothing to repent of, 
even if, as I quite admit, the bare land- 
scape would please some of us (myself 
certainly included) much better than the 
sight of the works and cottages. | 

There remains to be considered moun- 
tain railways, or railways in mountain dis- 
tricts. These really may be put into three 
categories. There come first the great 
lines, like the Simplon, which run through 
mountainous districts, and which are im- 
portant means of continental communica- 
tion. I have already suggested that it 
might, possibly, have been better for the 
world if it had stuck to stage coaches 
and had never gone traveling; but the 
world itself elected otherwise, and such 
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works, therefore, require no justification. 
Also, I must add, that some of these— 
the St. Gothard and the Albula lines are 


examples—rather add interest to the land- | 


scape than disfigure it. I admit that in 
Switzerland I have often wished that the 
railways would burn smokeless coal, for 
in that case the trail of white steam would 
be a beauty in itself, and certainly more in 
keeping with the landscape than the trail 
of dust and filth which marked the course 
of the diligence along the high road. 

I dare say that the feeling of contempt 
and dislike which we have for these things 
leads us sometimes, however, to exaggerate 
the actual damage which they do to na- 
ture. Happily nature is very forgiving, 
and has a way of covering up engineer- 
ing iniquities so completely in a few years 
that they practically disappear and cease 
to trouble the eye. It is not so, unfortu- 
nately, with the works of a kindred pro- 
fession. The railway to St. Moritz, for 
example, is almost out of sight, the rail- 
way station is perfectly harmless, but St. 
Moritz itself, spread in all its hideous- 
ness about a lovely lake side, is nothing 
less than a scar on the face of the earth 
—an absolute shock when you catch sight 
of it suddenly. For this, happily, we 
engineers can not be held responsible; I 
would gladly believe that Swiss builders 
employ no architects, if any one. would 
only say so authoritatively ! . 

With another profession, that of the 
law, we are brought by our daily work 
into very close connection, so close that in 
many matters it is necessary for the engi- 
neer to carry out his work in the most 
strictly legal spirit, however undesirable 
it would be for him to be his own lawyer. 
All engineering work of importance is 
carried out according to both a specifica- 
tion and a contract. An engineer prepares 
the specification and is practically respon- 
sible for the contract, while very often 
other engineers—from the manufacturing 
side—accept both documents and under- 
take to work to them. There is little 
doubt that the more strictly legal, which 


.means in this case equitable, the conduct 


of both parties is in reference to these 
documents, the less is the probability that 
the aid of the purely professional lawyer 
will have to be called in later on. 

On the manufacturer’s side there is 
one chief and simple, but absolutely neces- 
sary, duty to perform in reference to these 
documents—namely, to read them. The 
duty is as simple and as obvious as “keep- 
ing your eye on the ball” in another phase 
of existence, and is just a, often neglected. 
Hence many tears! If the contractor or 
manufacturer is dealing with a respon- 
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sible and experienced engineer he may be 
sure that the documents are intended to 
mean what they say, and that, barring | 
mistakes, they do mean it. If, therefore, 
he finds that he can not do what he is 
asked to do there is nothing to be gained 
by slurring it over. The only means of 
avoiding trouble is the raising of all 
doubtful points before the work begins so 
as to get them settled. If, on the other 
hand, the contractor is dealing with an 
irresponsible or inexperienced engineer, 
and no doubt there are such, it is all the 
more necessary that he should know exact- 
ly what he is asked to do. For in that case 
there may be meanings in the documents 
which only careful reading will discover, 
but which will certainly be taken advan- 
tage of, later on, against the contractor 
himself. 

On the side of the engineer who draws 
up the specification, it is surely his duty, 
after drawing it up, after stating as clearly 
as possible his requirements, to endeavor 
to go through it from the point of view 
of the contractor, and make sure that there 
can be no reasonable doubt of the mean- 
ing of the words or phrases he has em- 
ployed. This is every bit as true of the 
specification as of the contract, but where- 
as with the latter there is always legal help 
available, with the former the engineer has 
to trust to his own power of exact ex- 
pression in saying just what he wants, and 
no more and no less than he intends to 
have. | 
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Electrical Trades Society of 
New York. 

At the eleventh annual meeting and 
dinner of the Electrical Trades Society of 
New York, held December 11, the per- 
sonnel of the board of directors was 
changed slightly—two retiring members, 
P. M. Haight (Sprague Electric Com- 
pany) and A. S. DeVeau (DeVeau Tele- 
phone Manufacturing Company) being 
succeeded by W. M. Franksen (Sawyer- 
Man Electric Company) and F. Stout (I. 
P. Frink), who were elected for a term of 
three years. 
` The following officers were elected for 
the ensuing year: 

President, R. B. Corey. 

Vice-president, W. E. Carmichael 
(Dieh] Manufacturing Company). 

Treasurer, B. H. Ellis (Manhattan 

Electrical Supply Company). 
_ The other directors hold over for vary- 
ing terms, and they are as follows: John 
H. Dale (The Dale Company); John 
Bray (Western Electric Company), be- 
sides Mr. Corey and Mr. Ellis. 
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Illuminating Engineering 
Society. 

A meeting of the New York section of 
the Illuminating Engineering Society was 
held at the Edison Auditorium, New 
York city, Friday evening, December 14, 
to hear a discussion of “Light and Illu- 
mination,” by Dr. Charles P. Steinmetz. 
Dr. Steinmetz spoke for an hour and a 
half extemporaneously, and during that 
time presented clearly the various prob- 
lems met in measuring and producing 
light and in using it most effectively. 

The speaker first explained that there 
is no physical difference between the types 
of radiation which are known as heat, 
light and chemical rays, other than that 
of frequency; that this classification is 
due simply to our physiological limita- 
tions; that what we recognize as heat and 
as light are the same thing, except that in 
the latter case the eve responds to the 
stimulus, and in the former it does not; 
that both these radiations, as are also 
the chemical rays, are transformed usually 
into heat when they fall upon an ab- 
sorbing body, and that our recognition 
of a class as heat rays is due simply to 
the fact that it generally happens that the 
radiation of longer wave-lengths represent 
more energy and therefore appear to pro- 
duce more heat when interrupted—for 
example, by the hand—than do the 
others; but the other radiations produce 
heat in the same way, though the amount 
thus produced is frequently too small to 
be detected by the hand. 

The study of light and illumination is 
greatly complicated by the fact that it 
is a physiological effect and has no phys- 
ical basis. There is, therefore, no true 
physical means of measuring or compar- 
ing light. While we may compare the 
quantities of energy represented by dif- 
ferent radiations, these do not bear any 
relation to the amount of light produced. 
The eye itself reacts in a very complex 
manner, because it is sensitive to a limited 
range of rays—something less than one 
octave in frequency—and because its sen- 
sibility is different for different parts of 
this range. The same amount of energy 
in radiation lying in different parts of the 
spectrum produces very different effects 
upon the eve, as tlie latter 1s more sensi- 
tive to the green and yellow rays than it 
is to the red and the violet. 
the sensibility of the eve depends not only 
upon the character of the rays, but upon 
their absolute intensity. There is, there- 
fore, no method of comparing in a photo- 
meter lights of different color; in fact, 
the two things are different and, therefore, 


Moreover, 
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can not be compared directly. An in- 
direct method might be used which con- 
sists in determining which color enables 
the eye to distinguish bodies more clearly. 
For eample, the lights may be used to 
illuminate a printed page, and the dis- 
tances found at which they enable this to 
be read. The intensities of the illumi- 
nants might then be considered as pro- 
portional to the square of these distances, 
but this test fails because the sensibility 
of the eye, as mentioned above, depends 
also upon the absolute intensity. If a 
page with smaller print be substituted for 
the other it will be necessary to bring it 
closer to the eye to distinguish the print- 
ing, and the new comparison thus ob- 
tained will not agree with the previous 
one; and by using larger print, thus mov- 
ing the page further off, a still different 
value will be found. In such compari- 
sons it is necessary, therefore, to state not 
only the ratio of the two intensities of 
illumination, but the distance of the illu- 
minated surface from the eye. If the 
illumination be intense, the red rays pro- 
duce a greater effect; while if it be faint, 
the green cause the greater response. 
Methods of producing light by means 
of incandescent solids and gases were then 
discussed, and it was shown that the ef- 
ficiency may be increased by raising the 
temperature, since in this way the greater 
proportion of the radiant energy is given 
off in the visible spectrum, or by so-called 
selective radiation. It is necessary to de- 
fine clearly what is meant by selective ra- 
diation. If it be meant by this simply 
that the relative quantities of energy 
represented by the different ravs are not 
that given by the so-called black body, 
then certain solids do give such selectiv- 
ity; but if it be meant by selective radia- 
tion that certain wave-lengths only are 
radiated, representing spectrum bands, 
there is no such thing as selective radia- 
tion from solids. The molecules of solids 
seem to be so closely compacted that there 
is not room for free vibration. Inter- 
ference must take place, and therefore 
wave radiations of all wave-lengths are 
given out, 
cules are more widely separated and there 
is room for individual action. Gases do 
give selective radiation according to the 
second definition. To increase the effi- 
ciency of a hght-giving source, if a solid 
be used, it is necessary then either to use 
a material such as tantalum, which may 
be heated to a very high temperature; or 
to use a substance in which the distribu- 
tion of energy does not follow the black 
body law. Caleium is such a material. 
To increase the efficiency of the gaseous 


In gases, however, the mole- ` 
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illuminant it is necessary to use a gas the 
molecules of which have a natural period 
of oscillation, which gives off a good pro- 
portion of the radiant energy within the 
visible spectrum.. Here again it is neces- 
sary to consider the end sought, for if 
these visible rays lie at the extreme ends 
of the spectrum, the quantity of the light 
may be low, although the energy in the 
visible rays be large. If the visible rays 
lie in the yellow or green, the efficiency 
will be greater. But in seeking a high 
cfficiency, the color of the light must also 
be borne in mind, for a green, although 
more powerful, may produce a poorer ef- 
fect. Since the eye has been developed 
under the influence of sunlight, which we 
call white, this light must be taken as the 
standard, and for gencral purposes an 
illuminant should give off rays from all 
parts of the spectrum. This is possible, 
an example being the magnetite lamp. 
the light of which is due to incandescent 
titanium vapor. 

During this discussion Dr. Steinmetz 
threw out some interesting suggestions re- 
specting the reason for our classification 
of radiations. The chemical rays are 
called so because of their marked action 
on certain unstable chemical compounds, 
and it seemed likely that this is a case of 
resonance, the natural period of the atoms 
of these compounds being approximately 
that of violet and ultra-violet light. On 
the other hand, the heat rays, being 
longer, may correspond more nearly to the 
natural period of molecules, which are 
necessarily larger and will vibrate more 
slowly than atoms. For the same reason 
heat rays probably play an important part 
in organic growth. Hence the preponder- 
ance of the colors red, yellow and green. 
. Turning then to the question of illumi- 
nation, Dr. Steinmetz said that, after all, 
what we are seeking is not light, but the 
effects of light—illumination. This is a 
feature that has been overlooked by those 
developing sources of light. Their at- 
tention has been fixed upon increasing the 
efficiency and intensity of light sources. 
But an intense source of light may defeat 
the very purpose for which it was created, 
because the eye protects itself in such 
cases by closing the pupil. An intense 
source of light may then, particularly if 
it be in the line of vision, produce a less 
stimulus than one less intense. As a con- 
sequence, the lighting will be poor. This 
condition suggests that the end sought m 
lighting problems should be uniform il- 
lumination. But here again we may find 
ourselves at cross-purposes, because what 
we are really seeking is not illumination. 
but the effects of illumination, and a per- 
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fect uniformity of illumination would 
make it impossible for the eye to dis- 
tinguish objects. In other words, the eve 
sees not by measuring the intensity of 
illumination received, but by comparison 
of different intensities; and if the illumi- 
nation be perfectly uniform within a 
room, comparison is impossible. This 
difficulty has sometimes been met when 
indirect illumination is used—that is to 
say, when the light within a room is given 
by hidden sources which throw out a 
diffused light. Such methods are marked 
by an absence of shadows, and in such in- 
teriors, where the eye must depend upon 
shades and shadows for perception, uni- 
form illumination, produced by diffusion, 
is sometimes unsatisfactory. The eye 
feels the need of shadows, and it strains 
itself, looking for them, and thus is tired 
and there is a feeling of dissatisfaction. 
Another uniform illumination may also 
be secured by directing the light given out 
by the lamps by the use of globes and re- 
flectors, so designed as to distribute the 
light uniformly throughout the space. A 
marked characteristic of this method of 
illumination is the sharp, dark shadows 
cast by bodies in the room if there be not 
a number of sources of light. Here again 
the result may be unsatisfactory because 
the eye can not distinguish objects lving 
= in the shadows and involuntarily strains 
itself to do so. The two methods of in- 
direct and directed illumination may be 
combined to produce the best results. 
But in studving illumination problems 
the end which is in view must be borne in 
mind. A solution satisfactory in one case 
is -entirely unsatisfactory in- another. 
Further, it must be borne in mind that 
the eve distinguishes not only by lights 
and shadows, but by color; and if the 
color effects are marked, uniform diffused 
illumination may be the best. The use 
which is made of the room must be borne 
in mind. For the home in general, there 
must be a combination of directed and 
diffused illumination for comfort, because 
here the eve sees by lights and shadows. 
In the ballroom, on the other hand, there 
is not so much need for directed illumi- 
nation, because of the color variety. 
Again, in the shop or store the work 
which is to be done must. be considered. 
In comparing colored goods a white light 
is essential, because daylight is our stand- 
„ard. If, however, it be sought to select 
goods and detect blemishes, a green or 
bluish-green light is the best, because 
dead organic matter has, in general, a 
brownish color which will appear black in 
a green light, but will be not so notice- 
able in an orange or red light. If, on the 
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other hand, it be sought to mask defects, 
as may be the case in a ballroom, a reddish 
tinge will give the best effect. 

It is of the greatest importance in il- 
luminating problems to consider the re- 
flection which takes place from the bodies 
on which the light falls directly. Fre- 
quently the reflection from the walls and 
ceiling of a room will increase the illumi- 
nation three or four times over that which 
would be given by the direct rays only. 
The amount of reflection depends upon 
the color of the surfaces. A white surface 
reflects all the rays and hence will pro- 
duce the greatest illumination; but white 


walls are not always satisfactory. In the . 


home the standard of illumination must 
be daylight, but in this light the direct 
illumination comes from the windows, 
which have a low intrinsic brilliancy; and 
the diffused light coming from the walls 
is apt to be proportionally too great, so 
that a light tint on the wall will be more 
comfortable. In the machine shop or 
foundry the walls will, in general, take on 
a brown tint due to the preponderance of 
the elements iron and carbon; therefore, 
in such situations, a green light, which 
will not be reflected, is less satisfactory 
than an orange light. This has been 
found to be true when using mercury 
vapor lamp in foundries and shops. 
The same is true of city street lighting, 
where red and brown shades predominate. 
In parks and suburbs, however, where 
there is much foliage, a reddish light is 
less reflected than a green, and here a 
better illumination is secured with a light 
of the latter color. The illuminating en- 
gineer must, therefore, consider a number 
of features in selecting the proper method 
for any particular situation. He must 
distinguish between diffused and directed 
illumination, so as fo get the lights and 
shadows sought; and he must bear in 
mind the color of the light which he 
selects so as to produce the proper effect. 
Heretofore little attention has been paid 
to these factors, but they are now receiv- 
ing very careful study. 

Dr. A. E. Forstall took issue with Dr. 
Steinmetz upon one point of the address. 
The former had said that the Bunsen 
flame is not luminous, because the mixing 
of the gas with air before burning enables 
the carbon to be burned up so quickly 
that it does not give any appreciable light. 
Dr. Forstall said that in the luminous flat 
flame the hydrocarbon is broken up and 
carbon is burned as such, but in the Bun- 
sen flame the combustion is one of hydro- 
carbons, and since carbon is not burned 


as such, it does not give off the character- . 


istic light. He emphasized the necessity 
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for keeping the intrinsic brilliancy of 
light sources low, as the object. is rather 
to get light to the eye than to secure 
bright illumination. 

P. S. Millar gave the results of certain 
experiments which have been conducted 
at the Electrical Testing Laboratories in 
the comparison of lights of different color. 
When a comparison was made of a lamp 
giving a reddish light with one giving a 
green, such as the mercurv vapor, by 
means of the Lummer-Brodhun photo- 
meter, with the sources of light at dis- 
tances varying from ten to fifty feet, and 
with an illumination of from one to 
twenty luces, the Purkinje effect—that 
depending upon the different sensibilities 
of the eye to different intensities of dif- 
ferent colors—caused a difference in the 
ratios of the two lights as great as thirty 
per cent. Substituting the Bunsen photo- 
meter, this difference was reduced to fif- 
teen per cent, and when the flicker photo- 
meter was employed the difference disap- 
peared. This seemed to indicate the pos- 
sibility of devising means for comparing 
lights of different color. Mr. Millar 
called attention to the poor examples of 
illumination met not only in public 
places. but in the offices of companies 
interested directly in supplying light and 
lamps. He thought it was time for the 
society to stop scolding the public and 
turn its attention to its own members. 

W. H. Gardner said that Mr. Millar 
was correct in saying that the lighting 
companies gave instances of poor illumi- 
nation, but he pointed out the fact that 
thev are selling light and illumination, 
and their object is to attract attention, 
which they do by exhibiting brilliant 
sources of light. 

G. V. Williams said that the efficiency 
of an illuminant is not as important as 
the effect which is sought, and that 
psychological effects are involved, as well 
as physiological. The effect must he one 
agreeing with the mood. Too brilliant 
illumination is harsh and spoils artistic 
effects. Softer illuminations are more 
pleasing, and these should alwavs be used 
in the home. 

V. R. Lansingh pointed out that the 
effect depends as well on the quantity of 
light as on the intensity of illumination, 
and too much light coming from large 
sources may be objectionable. 

In closing the discussion. Dr. Steinmetz 
accented Mr. Forstall’s explanation of the 
combustion of the Bunsen flame, saying 
that, while expressed a little differently, 
he had the same idea in mind. He ques- 
tioned whether the flicker photometer 
would reallv offer a solution of the prob- 
lem of comparing lights of different color. 
In his opinion this photometer produced 
an effect depending rather upon the aver- 
age enerev reflected to the eve than upon 
the character of the different illuminants. 
He thoucht that the photometer measured 
a physical rather than a physiological ef- 
fect. Red and vellow lights easily pro- 
duce after effects which persist. but this 
effect is verv hard to secure with green 
and blue lights. 

The meeting was then adjourned, 
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Comparative Cost of Cooking 
with Various Fuels. 


BY CHARLOTTE D. SEAVER. 


The results set forth in the following 
table show the relative average expenses 
of cooking by electricity compared with 
the different fuels in use, for the same 
kind and character of cooking operations, 
the time in each case being based on one 
hour. 
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The advantages of electric cooking from 
the standpoint of sanitation and saving 
of labor consist in the fact that there is 
no smoke, flame nor soot, and, of course, 
no ashes nor dust arising therefrom. When 
in use there is nothing to indicate the 
presence of heat, for the apparatus has 
the same appearance as when cold. While 
the cooking goes on there is little or no 
appreciable rise of temperature of the air 
surrounding the utensils. There is no 
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Source of Heat for Cooking. Electricity. Coal. Gas. Gasolene. Kerosene. 
Amount of energy or fuel re- 
quired for given cooking 
operation.............-56.- 1.0382 K. W.-H.| 10.5 Ib. 20 cu. ft. | 0.0832 gal. | 0.078 gal. 
Cost consumed..............06- a 04 per $7.00perton.| $1.00 per ($0.15 per gal./$0.14 per gal. 
K. W.-H. ,000 cu. ft. 
Cost of cooking by given source.|  $0.0418 $0.0367 $0.02 0.0124 $0.0109 
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From the foregoing results the advan- 
tages and disadvantages of cooking by 
electricity may be summarized as follows: 
at the rate of four cents per kilowatt-hour 
it would cost double that of gas fuel; and, 
at the prices ordinarily paid for electric- 
ity, it would cost at least six times that of 
gas or coal, which are the fuels most com- 
monly used. This fact, together with the 
initial cost of the apparatus required, 
would appear to forestall its general adop- 
tion at present. While the first cost of 
cooking utensils seems high, yet an outfit 
may be obtained for $50, consisting of 
an oven, a broiler, a griddle, a six-inch 
stove and a flat-iron; or the following 
combination: a griddle, two six-inch 
stoves, an oven and a flat-iron. Either of 
these outfits would serve for the neces- 
sary cooking for an ordinary family of 
from three to six people. A very com- 
plete outfit, comprising a slate-top table 
with several outlets for electrical connec- 
tions, with cords and conductors and the 
following utensils: an oven, a broiler, two 
stoves, a coffce percolator, a quart pot and 
a large kettle, may be purchased for $110. 
This is not so much in advance, there- 
fore, of the ordinary kitchen outfit as it 
might appear. Moreover, these cooking 
vessels are of nickeled copper, which is 
of longer life and is more easily kept in 
good order than are ordinary utensils. 
Those utensils that lock on to the stove 
give the quickest service on account of the 
close contact. For highest efficiency those 
water heaters are the best in which the 
heating coils are embedded in the bottom. 
The efficiency of a heater of one quart 
capacity is about eighty-seven per cent. 

1From an article on *The Economics of Electric 
Cooking“ in the Clarkson Bulletin, published by the 


Clarkson Memorial School of Technology, Potsdam, 
N. Y., October. 


vitiation of the atmosphere and practi- 
cally no radiation of heat into the room, 
which would be of great advantage in the 
summer. The apparatus may be readily 
accommodated on a table, thus doing away 
with the bulky range and its fuel. There 
is no labor in maintaining uniform heat; 
no danger of fire or explosion, no danger 
of personal injury or electric shock, as 
the voltage of 110, which is usually em- 
ployed, would not produce more than a 
slight burn on the fingers. Electricity is 
quite readily obtained for heating and 
cooking and may be used, as has been 
shown, at a reasonably high efficiency. The 
articles are of superior quality. The work 
of the oven, for example, is as nearly per- 
fect as possible. The time required, from 
the turning on of the current to complete 
the baking of a given article, for in- 
stance, may be determined to a certain- 
ty. Results which have been found the 
best by experience may be reproduced 
easily with the electric oven. It will not 
burn the top nor the bottom of the food 
but heats quickly and uniformly. No par- 
ticular attention is required to be given 
to what the oven contains, for there is 
no need of changing a pan containing 
bread or cake to get a more favorable posi- 
tion. Every loaf of bread or cake may be 
obtained uniform in height, while all .are 
of that delicious brown so highly desired. 

The time required for cooking various 
articles of food is practically the same as 
by other methods of heating. It takes the 
same length of time to boil a potato of 
given size in one way as in another, to 
soften the fibre of meat, or to convert 
dough into perfectly baked bread. The 
gain in time in electric cooking comes 
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from the heat being so quickly available. 
For light housekeeping such as is the 
custom in small city apartments, and in 
larger houses during the summer months, 
no other method presents so many de- 
sirable features. Gas, gasolene and kero- 
sene are of course extensively used, but 
with the disadvantages of greater heat in 
the room, unpleasant odors, vitiation of 
air, comparative uncleanliness, and always 
with some danger. 

Notwithstanding all its advantages, both 
sanitary and labor-saving, the expensive 
utensils and the high price charged per 
kilowatt-hour for the service will never- 
theless tend to make the general use of 
electric cooking of slow growth. We firmly 
believe, however, that it will win its way 
into public favor. Electricity in the near 
future will no doubt be so generated as to 
be brought within the means of almost 
all of the smaller home circles. The 
greater comfort and convenience, on the 
other hand, appeal strongly to the woman 
doing her own work, either from choice or 
necessity. Indeed, it is not too much to 
expect that electric heating and cooking 
may offer at least a partial and perhaps 
a complete solution of the domestic-service 
problem, and thus meet one of the highest 
functions of modern science in preserving 
the home from the disintegrating influ- 
ence so imminent whenever some help can 
not be obtained for the most ordinary 
operations of housekeeping and home- 
making. 


Boston Grants Independent 
Telephone Franchise. 


The board of aldermen of Boston, 
Mass., on December 13 granted a franchise 
to the Metropolitan Home Telephone 
Company. The question of granting a 
franchise has been before the aldermen 
since last May, and several hearings have 
been held on the subject. A few weeks 
ago the board voted to give the petitioners 
leave to withdraw, but later reconsidered 
its action. This action by the board has 
been the subject of considerable comment. 
The company received its charter from 
the secretary of state on May 21, 1906. 
The capital stock is fixed at $5,000,000, 
and a number of prominent business men 
are said to be stockholders. It is an- 
nounced that the company’s plans in- 
volve the expenditure of $10,000,000. 
The ambition of the company is to open 
the way for independent connections 
throughout the New England and Middle 
Atlantic states, 
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Meeting of the Provisional 
Organization Committee of 
the Cooperative Electrical 
Development Association. 
Last March, it may be remembered, a 

joint meeting of a number of leading men 

from all branches of the electrical trade 
was held in New York. At this meet- 
ing a very representative committee was 
appointed to cooperate in developing the 
plans and in perfecting the organization. 

W. M. McFarland, acting vice-presi- 
dent of the Westinghouse Electric and 
Manufacturing Company, chairman of 
this committee, called a meeting for De- 
cember 13, 1906, at the Imperial Hotel, 
New York city, to further consider the 
objects, plans, results and organization of 
the association. 

At the morning session J. Robert 
Crouse presented a paper dealing with the 
work and results, which was fully dis- 
cussed. | 

This was followed by a further paper 
on the commercial plans formulated for 
the future, which was likewise discussed 
from various points of view. 

At 1:30 P. M. the gentlemen present 
lunched together, and at 3 P. M. assembled 
for the afternoon session. 

The first part of this session was de- 
voted to a reading of the proposed con- 
stitution and by-laws, after which a 
general and lively discussion of the entire 
proposition was indulged in. 


The sense of the meeting was crystal- 
lized in the following resolution introduced 


by Walter Cary, of the Sawyer-Man Elec- 
tric Company, which was unanimously 
passed : 

“Resolved, That it is the sense of this 
meeting that the commercial programme 
outlined for the Cooperative Electrical 
Development Association for 1907 and the 
future is along sound lines, and gives good 
promise of highly profitable returns to 
all concerned. . 

“It is the further sense of this meeting 
that immediate steps be taken to perfect 
the organization of the Association and to 
prosecute its commercial plans vigorously, 
pursuant to which the chair is requested 
to appoint three committees, of five mem- 
bers each, as follows: Committee on con- 
stitution and by-laws; committee on 
membership assessments; committee on 
commercial programme.” 

The chair appointed the following 
committees: l 

Committee on constitution and by- 
laws—E. E. Jackson, chairman; A. D. 
Page, General Electric Company; Walter 
Cary, Sawyer-Man Electric Company; 
F. J. Newbury, John A. Roebling’s Sons 
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Company; W. W. Freeman, Edison Elec- 
tric Illuminating Company, of Boston. 

Committee on commercial programme 
—F. S. Terry, chairman; W. C. Bryant, 
Bryant Electric Company; R. S. Hale, 
Boston Edison Illuminating Company; 
A. L. Doremus, ‘Crocker-Wheeler Com- 
pany; E. W. Gillmer, Peerless Electric 
Company; F. Bissell, the F. Bissell Com- 
pany. 

Committee on membership and assess- 
ments—J. S. Anthony, chairman; Walter 
Cary, Westinghouse Electric and Manu- 
facturing Company; W. W. Freeman, 
Edison Electric Illuminating Company, 
of Brooklyn; Charles B. Price, Pettingell- 
Andrews Company; James R. Strong, 
president National Electrical Contractors’ 
Association. 

These committees will in the im- 
mediate future, formulate and submit 
their detailed report to the chairman of 
the joint committee, so that at its next 
meeting the Cooperative Electrical De- 
velopment Association may be formally 
and finally launched. 

In the evening at 8, the confreres sat 
down to a banquet, over which J. S. 
Anthony, of the General Electric Com- 
pany, presided gracefully. 

The more serious business of the day 
having been dispatched, the evening was 
given over to the cultivation of closer ac- 
quaintance and general good fellowship. 

The following is a list of those in at- 
tendance : 

W. M. McFarland, Westinghouse Elec- 
tric and Manufacturing Company, Pitts- 
burg, Pa.; Walter Cary, Sawyer-Man 
Electric Company, New York, N. Y.; 
W. C. Bryant, Bryant Electric Company, 
Bridgeport, Ct.; J. S. Anthony, General 
Electric Company, New York, N. Y.; A. 
D. Page, General Electric Company, Har- 
rison, N. J.; E. S. Keefer, Western Elec- 
tric Company, New York, N. Y.; A. 
L. Doremus, Rodman Gilder, Crocker- 
Wheeler Company, Ampere, N. J.; E. W. 
Goldschmidt, Wagner Electric Manufac- 
turing Company, St. Louis, Mo.; F. S. 
Terry, National Electric Lamp Company, 
Cleveland, Ohio; F. J. Newbury, John A. 
Roebling’s Sons Company, Trenton, N. J.; 
E. E. Jackson, New York, N. Y.; 
W. H. Blood, Stone & Webster, Boston, 
Mass.; W. W. Freeman, Edison Electric 
Illuminating Company, of Brooklyn, 
N. Y.; John F. Gilchrist, Chicago Edison 
Company, Chicago, Ill.; R. S. Hale, 
Edison Electric Illuminating Company, 
Boston, Mass.; J. E. Montague, Buffalo 
& Niagara Falls Electric Light and Power 
Company, Niagara Falls, N. Y.; F. M. 
Tait, Dayton Lighting Company, Dayton, 


1025 


Ohio; F. Bissell, the F. Bissell Company, 
Toledo, Ohio; Charles B. Price, Pettingell- 
Andrews Company, Boston, Mass.; James 
R. Strong, president National Electrical 
Contractors’ Association, New York, N. Y. 

The following gentlemen who were ex- 
pected to be in attendance were unable 
to be present; Arthur Williams, president 
National Electric Light Association, New 
York, N. Y.; Henry L. Doherty, New 
York, N. Y.; Gerard Swope, Western 
Electric Company, Chicago, Ill.; O. A. 
Stranahan, Allis-Chalmers Company, Mil- 
waukee, Wis.; A. T. Clarke, American 
Circular Loom Company, Chelsea, Mass. ; 
E. W. Rockefellow, Western Electric Com- 
pany, New York, N. Y. 


e gp 


American Institute of Elec- 

trical Engineers. 

The 212th meeting of the American 
Institute of Electrical Engineers will be 
held in the assembly room of the New 
York Edison Company, No. 44 West 
Twenty-seventh street, New York city, on 
Friday, December 28, 1906, at 8:15 P. M. 
Ray P. Jackson, electrical engineer of the 
Westinghouse Electric and Manufacturing © 
Company, Pittsburg, Pa., will present a — 
paper entitled, “Recent Investigation of 
Lightning Protective Apparatus.” The 
paper will be discussed by the following 
members of the Institute: Charles P. 


‘Steinmetz, Frank G. Baum, Harold W. 


Buck, Ralph D. Mershon, Percy H. 
Thomas, David B. Rushmore and H. B. 
Alverson. 


i—i 


The Chicago Traction 
Situation. 


It is announced that the long contro- 
versy between the city and the street-car 
companies is practically at an end. The 
basis of a settlement of the transportation 
question has been agreed upon along the 
lines demanded by a majority of the city 
council and the voters. It is understood 
that $50,000,000 will be divided between 
the two big companies, on the basis of ap- 
proximately $29,000,000 to the Union 
Traction, and $21,000,000 to the Chicago 
City Railway. 


The Independent Telephone 
Company of Chicago. 

Interests which have secured control of 
the Chicago subway telephone system, it 
is announced, will incorporate under the 
title of the Independent Telephone Com- 
pany of Chicago. Equipment to the value 
of $4,000,000, for a telephone service of 
100,000 subscribers, will be ordered at 
once. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


The Presence of Neon in Radioactive 
Minerals. 

A search has been carried on for some 
time by R. J. Strutt for the rare gases 
along with helium in the radioactive 
minerals. The early results were negative, 

but a recent test showed a trace of neon 
' in two minerals—zircon and cyrtolite. 
The amount of the gas could not be de- 
termined accurately, but it was judged to 
be about one-three-hundredth part of the 
helium. The separations were made by 
Dewar’s charcoal method,. and it is possi- 
ble that with the greater skill attained 
by the author that a repetition of previous 
experiments will indicate the presence of 
neon in other helium-bearing minerals 
which have previously been tested. On 
the other hand it is possible that the pres- 
ence of neon is connected with zirconia, 
as both of the above minerals contain it. 


Abstracted from Nature (London), 
November 29. 


< 
A New Type of Continuous-Current 
Dynamoelectric Machine with 
Commutating Poles. 

= While the use of a commutating pole as- 
sists in securing favorable conditions for 
commutation, it is contended by V. A. 
Finn that the changes thus secured are 
not as great as are usually assumed, for 
although a suitable winding placed upon 
these poles may provide a commutating 
magnetic field of sufficient intensity, the 
use of these poles does not affect ap- 
preciably the leakage lines passing from 
the armature laterally through the pole 
pieces, because the introduction of these 
poles does not in any way affect the mag- 
netic reluctance of these paths. The aux- 
ihary pole will therefore not be able to 
compensate for the armature reaction and 
thus prevent all magnetic field distortion. 
To secure this result a modification of the 
magnetic field, indicated in Fig. 1, has 
been made. This is a two-pole field with 
auxiliary poles intermediate between the 
main poles, but the two main poles are 
completely divided centrally so as to pro- 
vide two entirely independent magnetic 
paths. The effect of this is to introduce 
another air-gap in the leakage path, there- 
hy greatly increasing the reluctance of 
‘this path and reducing the field distor- 
tion: and there is a further advantage, 
since the commutating flux may be caused 


to add itself to the flux through one of 
the main poles, and thus assist in com- 
pounding the generator. To secure this 
end it is only necessary to arrange the 
commutating pole unsymmetrically with 
regard to the main poles. This is indicat- 


Fig. 1.—ARRANGEMENT OF COMMUTATING 
POLEs. 
ed in Fig. 2. With such an arrangement 
there is no necessity for placing windings 
on the commutating poles. Fig. 2 also 
shows the method of increasing still 
further the reluctance of the leakage paths 
by splitting the main poles. With a de- 
sign of this kind the two independent 
magnetic field sections may be supported 


Fic. 2.—ARRANGEMENT OF COMMUTATING 
POLEs. 
by end shields, from which they are in- 
sulated magnetically. This is a design 
which allows the use throughout of maxi- 
mum densities and of an air-gap limited 
only by mechanical considerations and a 
comparatively small number of ampere- 
turns on the commutating poles. It also 
simplifies somewhat the problem of ven- 
tilation.—Abstracted from the Electrician 
(London), November 30. 
< 
An Automatic Circuit-Breaker. 

If a round carbon rod be placed upon 
two similar rods held parallel and separat- 
ed from one another by about one centi- 
metre, and each of the latter be connected 
to one pole of a battery giving about eight 
volts, a bright glow appears at the points 
of contaet of the rods and a loud note is 
heard. This phenomenon has been in- 
vestigated by Chr. Rice, who finds that 
the rods form an automatic circuit-break- 
er giving a very high period of interrup- 


tion. By connecting into this circuit the 
primary winding of an induction coil a 
powerful discharge takes place between 
the electrodes of the secondary. By shift- — 
ing the superimposed rod on the other 
two, so that it is nearly balanced upon one 
of them, resting but slightly upon the 
other, the sparks increase and the tone 
rises in pitch, showing that the frequency 
of interruption has been increased. Dur- 
ing this discharge the upper rod is seen 
to vibrate rapidly from side to side. The 
action is supposed to be due to the alter- 
nate heating and cooling of the point of 
contact.—Translated and abstracted from 
Physikalische Zeitschrift (Leipsic), De- 
cember 1. 
< 


Measurement of Temperature Rise in 
the Windings of Electrical 
Machinery. 

A comparison is made here by F. Loppé 
of the rules for determining temperature 
rise in the windings of electrical machin- 
ery in force in the United States, in Ger- 
many and in France. In the United 
States the temperature coefficient of re- 
sistance is taken ‘as 0.42 for each 100 
degrees centigrade, and the normal tem- - 
perature of the room is taken at twenty- 
five degrees centigrade. If the actual tem- 
perature differs from this the temperature 
elevation should be corrected by one-half 
per cent for each degree, so that a tem- 
perature in the test room of thirty-five 
degrees should make a decrease of five pet 
cent in the observed value. The rules 
call for a temperature determination by 
resistance measurements, except for squit- 
rel-cage windings. The German rules Bay 
that, except for field windings excited by 
continuous currents and windings of sta- 
tionary elements, the increase in tempera 
ture must be determined by means of 8 
thermometer. The increase in tempera 
ture of the field windings should be de 
termined by resistance measurements, and 
the temperature coefficient of resistance 18 
taken as 0.004. The Association Français 
prescribes the determination of tempera- 
ture rise of windings, whenever possible, 
by simultaneous resistance measurements 
and thermometer readings, and the higher 
value shall be taken. The temperature 
coefficient of resistance is taken as 0.004. 
If the winding to be measured is thick the 
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rise in temperature will be considerably -- mained at this point; and, upon cooling. 


greater than that indicated by the ther- 


mometer, and the value determined ‘by re- `: 


sistance measurements may be ten or 
twenty per cent greater. For thin coils 
wound on iron'in which hysteresis losses 
are taking place, the thermometer will 
generally indicate a temperature slightly 
higher than that given by the resistance 
measurement. The author shows the ap- 
plication of the various rules to an as- 
sumed case, and finds that the values thus 
determined differ but slightly from one 
another.—Abstracted from DL Industrie 
Électrique (Paris), November 25. | 
< 
The Irreversibility of the Heusler 
Alloys. 

An investigation has been made by 
Bruce V. Hill to determine to what ex- 
tent the Heusler magnetic alloys are re- 
versible as regards temperature effect. 
Iron and nickel alloys, which become non- 
magnetic at about 700 degrees centigrade, 
regain their susceptibility upon being 
cooled to low temperatures. Upon reheat- 
ing the same cyclic change takes place. 
The magnetic bronzes, on the other hand, 
are but little affected by cooling to low 
temperatures, as the susceptibility depends 
rather upon the temperature from which 
the specimen has been cooled before the 
test is made. If heated to a temperature 
slightly above that of transformation the 
susceptibility at room temperature is 
found to be smaller than when the latter 
was first cast. On cooling successively 
from still higher temperatures the sus- 
ceptibility at ordinary temperatures in- 
creases as the temperature from which the 
metal has been cooled rises. These results 
were obtained with four different alloys 
made by melting together copper-man- 
ganese alloy and aluminum. Chemical 
analysis of the samples showed that a good 
deal of manganese had been burned away. 
The percentage of copper varied with the 
sample from sixty-three to seventy-four ; 
that of aluminum from twenty-two to 
thirty-four; and that of manganese from 
one to four. These samples were placed 
successively in a magnetizing field main- 
tained constant at thirty-eight C. G. S. 
units. Upon increasing the temperature 
the intensity of magnetization decreased 
at an increasing rate, falling to zero at 
about 320 degrees. Upon allowing the 
latter to cool, the intensity of magnetiza- 
tion rose, but only to about thirty per 
cent of its original value. Upon reheat- 
ing to a still higher temperature the in- 
tensity of magnetization again fell to zero 
at about the same temperature, and re- 
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again, retraced practically the path for 


risittg temperature,” though rising to a 
higher value of susceptibility at the tem- 


perature of the room. Three of the four 
samples behaved in substantially the same 


-manner, the original intensity- of mag- 


netization being for one, 175, and for a 
second, 123. After heating the intensity 
lay between forty-five and fifty-five. One 
sample was non-magnetic and only 
showed magnetic properties after being 
crushed in a mortar. The results in- 
dicate that the susceptibility of the alloy 
at room temperatures decreases as the 
temperature to which it has been heated 
rises, up to a certain point. If heated 
bevond this there seems to be a slight in- 
crease in the intensity upon recooling. The 
allovs do not regain their magnetic prop- 
ertics at the higher temperatures. If it 
be assumed that the molecular state of 
the metal is in great measure that natu- 
rally stable at the higher temperature, due 
to the retardation or non-occurrence of 
certain allotropic changes, then it must be 
supposed that there are different molecular 
arrangements of the metals constituting 
the alloy at different temperatures; and 
the relations existing at high temperatures 
allow the transformation of the manganese 
from the beta to the alpha state to take 
place more completely than in the molec- 
ular groupings at lower temperatures. 
The experiments seem to indicate that the 
phenomenon of magnetization is rather 
a molecular than an atomic property.— 
Abstracted from the Physical Review 
(Lancaster), December. 
< 

Electrical Equipment of a Newcastle 

(England) Railway Warehouse. 

The Northeastern Railway Company, 
of Great Britain, put into use in October 
last a new freight warehouse at New- 
castle-on-the-Tyne, in which a complete 
system for handling materials has been 
installed. All the machinery in the ware- 
house is driven by electric motors and 
has been designed for the rapid handling 
of freight with a minimum expenditure 
of manual labor and time. Energy for 
operating the system is obtained from the 
Newcastle Electric Supply Company at 
400 volts, continuous current. This is 
controlled from a central switchboard in 
the warehouse, from which the energy 
is distributed to the various machines 
and lighting circuits. The electrically 
driven machinery comprises ten cranes, 
two transporters, six jiggers, two wagon 
hoists, one wagon traverser, forty-two 
capstans, making sixty-three machines in 
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all. These are driven by ninety-five 


motors of the series-wound, enclosed, mul- 
tipolar type, with the exception of those 
in the capstans, which are compound 
wound, so as to enable them to deal with 
the variable load with slight variation in 
speed. The method of handling freight 
is as follows: In the basement, which is 
a low-level freight station, cars are drawn 
by means of capstans into either of the 
two hoists at the ground level, and low- 
ered sixteen feet to the rail level of the 
basement, -where they are drawn off the 
hoist table to a traverser, which crosses 
the basement of the warehouse, and sets 
the wagon opposite any of the four roads 
as required. The wagon can then be 
moved by means of the sixteen capstans 
and four turntables with which the base- 
ment is equipped, to any desired position, 
while two pillar cranes with a radius of 
nineteen feet lift materials into and out 
of the wagons placed within their radius; 
and two traveling cranes fitted with re- 
volving jibs of twelve feet radius deal 
with the lorries placed near them as well 
as the platform over which they travel. 
These cranes, although they only span a 
platform twenty feet wide, command an 
area nearly forty feet in width. The 
ground floor, which is a high-level sta- 
tion, has six rail tracks running into it, 
fed by sixteen capstans, with eight turn- 
tables inside the building and ten cap- 
stans and four turntables outside. The 
four traveling cranes on this floor are pro- 
vided with revolving jibs covering a span 
of forty-eight feet six inches. The jib 
radius is eleven feet, and the length of 
track 300 feet. There are also two cranes 
here with a seventeen-foot radius of jib. 
Two conveyers on the second floor work 
across the building and can pick up a load 
from any of the six ground-floor roads 


or from the two outside roads and place 


it on either of the floors above by work- 
ing through suitable hatchways. The jig- 
gers can pick up from or lower onto the 
roads outside and serve the first and sec- 
ond floors, while two of them serve short 
lengths of the third floor. They have a 
travel of twenty feet inside the warehouse. 
The jib cranes are equipped with motors 
ranging from one to six horse-power, the 
hoists with fifty-horse-power motors, the 
traverser with a twenty-six-horse-power 
motor, the capstans with motors of the 
same size, the traveling cranes with one- 
and-one-half and __ fifteen-horse-power 
motors, the jiggers with one-and-one-half 
and ten-horse-power motors.—Abstracted 
from the Electrical Review (London), 
November 30. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contribute Suggestions for Methods of Increasing the Demand for Electric Service 


ADVERTISING ELECTRICITY—Ilil. 
BY FRANK B. RAE, JR. 


ADVERTISING CAMPAIGN. 


It is almost impossible to stipulate what 
shall or shall not be done in seeking busi- 
ness by means of advertising. Local con- 
ditions and business ethics alone make the 
boundaries of our endeavors. The idea 
that any given amount of clever printed 
matter constitutes an advertising “cam- 
paign” is wholly erroneous. Advertising 
is not printing; it is an educational pro- 
cess. The stock “campaign” is successful 
only in the most limited degree. It may 
be compared with ready-made clothes in 
that it serves well and is cheap if one can 
only be sure of a “fit.” This statement 
goes counter to the rules of the game as 
laid down by men of standing in the ad- 
vertising field, but nevertheless it is sub- 
ject to confirmation by any one capable 
of analyzing his own, or better still, an- 
other company’s local conditions. Such 
an analysis will bring home sharply this 
truth—there is no cut-and-dried rule for 
undertaking an advertising campaign, any 
more than there is a hard and fast rule 
for treating physical illness. — 

The material at hand for carrying on 
an advertising campaign consists in let- 
ters, personal or circular; booklets and 
folders of more or less decorative make- 
up, novelties of infinite variety, general 
publicity by means of bill-boards, painted 
signs and street-car cards, newspaper ad- 
vertising and legitimate news items. 
These, roughly, are the ingredients of the 


campaign and it rests wholly upon the: 


local conditions to decide in what propor- 
tion and amount one or several or all of 
them shall be used. In making such a de- 


cision, personal preference and prejudice 


must be cast to the winds. It makes not 
one iota of difference what you, gentle 
reader, like or dislike. What the firm 
wants are results — contracts — profits. 
Whatever will get those results without 
violating the ethics of the business, is 
good advertising, whether you like it or 
not. Whatever will not give results is bad 
advertising, no matter how many of your 
friends congratulate you on the cleverness 
of your work, | 
THE USE OF CIRCULAR LETTERS. 
The most common and at the same 


time the most altogether difficult medium 
of advertising to handle is the circular 
letter. The value of the circular letter 
as a means of advertising is in direct ratio 
with the ability of the writer and printer 
to produce a letter which shall appear to 
the reader to be a bona fide personal com- 
munication. There is no doubt that the 
circular letter under letter postage, reaches 
its destination. A man’s mail will find 
him where the most resourceful solicitor 
can not penetrate. It will receive at- 
tention where the most tactful solicitor 
would fail. It is the most effective device 
in the advertising man’s bag of tricks. 

At. the same time, no medium of ad- 
vertising requires more complete and all- 
embracing cleverness to handle; for its 
whole effect lies in the advertiser’s ability 
to deceive the reader into believing that 
a letter, printed by thousands and ad- 
dressed to all classes of prospects, is a 
personal communication intended solely 
and specifically for one individual. It 
will be seen that this is no slight achieve- 
ment. The mail of every business man 
is lumbered with this very class of mate- 
rial, and so suspicious has the public be- 
come that dictated personal letters are 
frequenty mistaken for circulars and con- 
signed to the waste-basket. 

The responsibility of the circular letter 
rests about equally between the writer and 
the printer. The writer must find a rea- 
sonable cause for addressing the prospect 
and must impress him with the natural- 
ness of his communication. The printer, 
for his part, must produce an imitation 
so perfect that nothing but microscopic in- 
spection will develop its real. character. 
If an imitation is not perfect, it is not 
worth the stamp required to post it. A 
plain type circular, well displayed, will 
bring more business and leave a better 
taste in the mouth of the man who re- 
ceives it, than an imitation which carries 
the brand of fake on its face. The reader 
has but to ask himself how much im- 
portance he attaches to circular letters 
which come to his desk, to realize the 
necessity of using in his own advertising, 
letters which will pass the careful scrutiny 
of business men to whom a poor imitation 
would be an insult. 

BOOKLETS AND FOLDERS. 

It would seem that with all the mil- 

lions of booklets which have been produced 


within the last century or two there should 
have been developed a few fundamental 
rules, or schedule of correct procédure, 
upon which such advertising material 
might be based. Apparently, however, the 
only limitation is set by the booklet mak- 
er’s own peculiar ideas and these, fre- 
quently enough, are a matter more of 
personal preference than of cogent reason- 
ing. 

In taking into account the use of book- 
lets in an advertising campaign, the most 
primary consideration is that of distribu- 
tion—how are we to place this material 
in the readers’ hands? The second con- 
sideration should be to decide exactly the 
scope and purpose of the booklet, in order 
that it may not transgress beyond a fixed 
limitation. The third factor is quality, 
which, generally speaking, should be as 
high as is reasonable in view of the class 
of business it is designed to stimulate or 
create. 

A few arbitrary laws would seem to 
govern in the matter of distributing book- 
lets. It is well to remember, first, that 
only short and very catchy material should 
be used as enclosures with bills or letters. 
It is almost instinctive with the receiver 
of such matter to throw away the adver- 
tisement. Only the most casual glance 
is given to make sure that it is not of 
personal interest. The booklet must win 
attention in that instant of pause. 

Where the books are to be distributed 
by solicitors or third-class mail, it is well 
to have them quite elaborate in order 
that they may receive consideration from 
their intrinsic beauty, cleverness or value. 
When a solicitor personally delivers a 
piece of advertising it is expected that it 
will complement the selling argument 
which he has made, giving, perhaps, fuller 
and more interesting data. 

The scope of the booklet is the most 
difficult to handle discreetly. As a rule, 
the amateur in advertising endeavors to 
tell too much. As the preparation of such 
a book progresses, additional points come 
up, which seem absolutely necessary to 
include. Thus, from an eight-page book- 
let, designed to stimulate, let us say power 
business, there gradually develops a very 
cyclopedia of technical data on power 
and motor applications, so obviously over- 
doing the matter that the book fails from 
excess, The rule here is summed up in 
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two words—brevity and suggestion. Since 
the whole subject can not be covered, let 
a few vital, salient points be made in such 
manner as to prove the value of your 
service while suggesting its illimitable ap- 
plications. - 

The mechanical preparation of adver- 
tising booklets is a matter which runs 
the whole gamut of types, plate-making, 
printing, paper and binding. On any one 
of these subjects, there exist whole libraries 
of information, so that it is obviously 
without our province to touch upon any 
one of them. It may be said, however, 
that the printed matter put out by an 
electric light company should be as good 
as the class of business solicited will war- 
rant. No slightest detail should be over- 
looked. If the funds available will not 
admit of making the proposed work wholly 
excellent, then a smaller piece of adver- 
tising matter should be employed. A 
four-page folder well done will bring bet- 
ter results than a twenty-page book which 
looks cheap, or in which any detail is less 
than perfect. 

_ NEWSPAPER ADVERTISING. 

In the 1906 Question Box of the Na- 
tional Electrical Light Association the ad- 
visability of newspaper advertising was 
questioned and the answers proved that 
sometimes newspaper advertising pays and 
sometimes it does not. About the only 
law one may safely follow in reaching a 
decision is the law of common sense. For 
example, in a town where there are prob- 
ably not over half a dozen private plants, 
it is palpably unprofitable to offer argu- 
ments designed to put the isolated plant 
out of business. In a town where metro- 
politan newspapers divide patronage with 
the local press, it is obvious that’ news- 
papers will have comparatively little value. 
Under the most favorable circumstances 
and in anything less than a metropolis 
it must appear self-evident that advertis- 
ing for power business in the newspapers 
is a waste of money and effort. There 
are, however, no substantial reasons why 
any of these things are so—and sometimes 
they are not so. Exceptions abound. 

In many cases newspaper advertising 
is of the greatest advantage; among these 
may be cited the moderate sized city, 
fairly remote from large centres and where 
rivalry among merchants is keen. In 
such communities the local newspaper is 
carefully read by all classes and is a first- 
rate medium for reaching a desirable mar- 
ket. Likewise in cities having any con- 
siderable foreign population, the national 
paper of that particular people will fre- 
quently give astonishing results. The rea- 
son would seem that such papers generally 
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have the most absolute confidence of the 
people to whom they appeal and this con- 
fidence extends to the advertiser who uses 
its columns. 

NEWS MATTER. 

The old policy of secrecy upon the part 
of public service corporations is one wholly 
foreign to modern American ideas. The 
policy of to-day may profitably lean to- 
wards openness and frankness in mat- 
ters of company news, and this will lead 
to much gratuitious advertising of a most 
beneficial sort. The public is interested 
in its public utilities; moreover, the pub- 
lic feels as if it had a right to know some- 
thing about them. Finally, if the public 
knew the scope of the activities of the 
average utility, it would realize the diffi- 
culties under which public service cor- 
porations labor and would at once be more 
just and charitable in its attitude. Every 
day there develop items of real news value 
which may be turned over to the local 
press. These items may be of a personal 
nature touching officers of the company; 
they may be facts concerning extensions 
and betterments, or they may take the 
form of demonstrations of new appliances 
for the benefit of editors or reporters. All 
such items are welcome in the paper of 
the average sized city. 

BILL BOARDS AND CAR CARDS. 

The use of bill boards and car cards 
is in the nature of general publicity. 
Nothing very definite can be expected of 
it by an electric light company, except 
in cases where it is necessary to publish 
broadly and quickly some specific an- 
nouncement. 

Should rates be materially reduced 
notice of the fact could be given wide 
and effective publicity on bill boards. 
Notice of temporary displays or demon- 
strations may also be given by bill boards 
to advantage. It is wise for the electric 
company in a fair-sized city to use il- 
luminated sign boards at strategic points, 
in order to stimulate similar advertising 
by others. The public feels confidence in 
the firm that will “take its own medi- 
cine,” and the adoption of such methods 
will react favorably. 

The street-car card is in the same class 
with bill boards. Obviously there is no 
opportunity in either case for extensive 
argument; rather, it is auxiliary adver- 
tising—useful in conjunction with a more 
direct campaign, but almost barren of 
traceable returns. 

PROGRAMS AND SCHEMES. 

The lighting company which enters 
upon a serious advertising campaign 
should set its face resolutely against all 
publicity by means of programs or similar 
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schemes. Where the program is for a 
church affair, society outing or labor en- 
tertainment, the advertisement is solic- 
ited, not upon the value of the medium, 
but as a contribution to the “cause.” It 
is a species of charity solicitation wherein 
as a rule, both the organization and the 
advertiser lose. For if such matters be 
investigated it is too frequently found that 
the solicitor usually pockets the proceeds 
—or the major portion of it—giving only 
a shoddy program free to the organization. 
When it is not plain graft such a con- 
tribution is charity:and should be charged 
as such on the books.. Advertising is for 


profit. No profit—to the advertiser—was 
ever known to result from schemes. 
THE USE OF NOVELTIES. 

Generally speaking, the advertising nov- 
elty is of doubtful value. Its chief pur- 
pose is not to stimulate inquiries, nor 
create desire for the product so advertised, 
but rather to compliment or placate cus- 
tomers, present or prospective. An ad- 
vertising novelty is not an argument, but 
a bribe designed to put the receiver under 
a certain slight obligation. The amateur 
is frequently misled by the appreciative 
comment with which such novelties are re- 
ceived and by the fact that they are pre- 
served for a considerable time. But ad- 
vertisers who have sunk much good money 
into such novelties soon learn that what- 
ever good-will the novelty may generate 
generally finds lodgment where it brings 
no direct returns, other than increased 
demand for free favors. 

The most effective novelty, perhaps, is 
the calendar, but these should not consist 
of a pretty picture wholly irrelevant to 
the subject advertised. They should, if 
possible, suggest the business they are in-. 
tended to promote, should carry argu- 
ments, not merely the sender’s business 
card. Of other novelties there would ap- 
pear to be no end, but their advertising 
value is wholly a matter of time and 
chance, and we think can seldom be rec- 
ommended as having any real part in a 
serious campaign. 
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Illuminating Engineering 
Society of New England. 


The Itluminating Engineering Society 
of New England met at the American 
House, Boston, November 13, 1906, the 
meeting being called to order by Dr. Louis 
Bell. A paper was read by W. E. Holmes 
on the “Flaming Arc.” He gave some 
very interesting experiences of this lamp 
in its earliest stages of commercial use. 
The paper was discussed by Messrs. 
Cowles, Marks, Bell and Gifford. A. T. 
Sampson read a paper, written by Major 
E. L. Zalinski, on “Fixture Design” which 
was discussed by Messrs. Ryan, Clifford, 
Bell and Marks. Professor H. E. Clifford 
read a paper by F. N. Olcott upon “Fix- 
ture Location in Residence Lighting” 
upon which a discussion followed, par- 
ticipated in by Messrs. Cowles, Clark, 
Bell, Holmes and Sampson. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Automatic Starting Compen- 
sator for Induction Motors. 
Simple as is the construction of the 

squirrel-cage type of induction motor, the 

fact that the larger sizes require a suitable 
starting device has prevented the sim- 
plicity of the motor from being widely 


Fic. 1.—CoMPENSATOR. SHOWING OIL- 
IMMERSED SWITCHES. , 


taken advantage of when automatic meth- 
ods of control are essential. The auto- 
matic starting compensator recently per- 
fected by the General Electric Company 
for three-phase induction motors will 
therefore greatly broaden the field for 
motors of this type, especially in pumping 
and similar work. 

The automatic starter consists essential- 


Fia. 2.—SiNGLE-POLE FLOAT SWITCH. 


ly of a compensator with two oil-immersed 
switches, the starting and running posi- 
tions of which are controlled by two 
solenoid magnets, inter-connected by a 
time-limit relay device. One solenoid 
switch connects the motor to the com- 
pensator, while the second selenoid throws 
the motor directly on the hne. The time 


allowed for letting the motor come up to 
speed between the two operations is pro- 
vided for by an adjustable dash-pot auxil- 
iary switch. An interlocking device pre- 
vents both solenoid switches being closed 
at the same time. The motor is started 
by closing a small push-button switch. 

The arrangement of these various parts 
is shown in the illustration, Fig. 1. At 
the left is the solenoid operating the com- 
pensator switch; at the right the solenoid 
which throws the motor directly on the 
line, while the relay switch is mounted in 
the centre. 

The feature which contributes most to 
the successful operation of the device is the 
arrangement of the main solenoid switches 
by which the operating circuits are broken 
when the solenoid core is. drawn up into 
the closed position. The cores as they 
rise, trip a switch in their energizing cir- 
cuits so that the solenoid coils do not 
remain in the circuit. Each core is held 
in the closed position by means of a de- 
tent controlled by a small auxiliary sole- 
noid, which when energized merely serves 
to hold the core up, floating in its mag- 
netic flux. When the motor is running 
the only coil energized is this small auxil- 
lary solenoid which controls the detent 
of the line switch solenoid. 

Thus all operating circuits except the 
main line switch and the one small sole- 
noid are open, and there is no disagree- 
able humming or energy wasted in auxil- 
iary circuits. The solenoids are all wound 
for single phase so that they can be oper- 
ated from one leg in the circuit. 

In starting up a motor a small push- 
button switch is closed, energizing the 
left-hand solenoid which throws the com- 
pensator into circuit. At the same time 
the auxiliary relay switch is lifting its 
core against the retarding action of the 
dashpot, and after an adjustable interval 
of time this switch disconnects the start- 
ing solenoid, energizes the right-hand 
solenoid and thus throws the motor direct- 
ly on the line. When the motor is run- 
ning the compensator is cut entirely out 
of the circuit. | | 
` To stop’ the motor the push-button 
switch is opened, the small auxiliary 
solenoid core falls on the detent, thus 
disconnecting the line switch and leaving 
all spool circuits opened until the push- 


button switch is again closed. Failure of 
current acts in the same way as opening 
the push-button switch. | 

This automatic compensator can be 
supplied where the remote starting and 
stopping of three-phase induction motors 
is necessary. In pumping, the push-button 
switch may be replaced by a float or 
pressure switch. In the first case a single- 
pole float switch (Fig. 2) can be used, and 
when the water is to be controlled by press- 
ure the type M. C. governor, similar to 
that employed in air-brake work, can be 
substituted for the push-button switch. 
These are but two of the many ways of ap- 
plying the automatic compensator which 
will suggest themselves. | 

The automatic compensators described 
are built for circuits employing a potential 
up to 550 volts. For circuits operating 
at higher potentials the General ‘Electric 
Company provides a series transformer to 
step-down the voltage for the energizing 
coils. The compensator coils are provided 
with the usual taps for adjustment to 
various starting conditions. External en- 
closed switches are used in the circuit 
when the motor is across the running side 
of the compensator switch. 
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Educating the Public to a 
Better Knowledge of 
Iliumination. 

Thé Holophane Glass Company, New 
York city, for some time has been carry- 
ing on a campaign of education, which, it 
is safe to say, has very materially in- 
creased the knowledge of the general pub- 
lic on the subject of illumination. V. R. 
Lansingh, general manager of the com- 
pany, as has been announced in the ELEC- 
TRICAL REVIEW, has given many lectures 
in different parts of the country on the 
subject in general. Since last fall, how- 
ever, A. J. Marshall, of the engineering 
department, has been calling on the large 
central stations in different cities, carry- 
ing with him lantern slides and arranging 
for lectures on illumination, not only to 
the central station solicifors, but also, in 
general, arranging for the public as well 
as dealers and contractors to be present. 
Only incidentally is the Holophane svs- 
tem brought in, and it is not given any 
more prominence than any other svstem 
of illumination. This. work is of great 
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value to the electrical industry, and is 
being appreciated. by the central station 
companies. While the Holophane com- 
pany’s schedule is pretty well filled up, 
the company will: make every effort pos- 
sible to place its facilities in this direc- 
tion ‘at the disposal of companies with 
yom arrangements have not been made. 
An All-Copper Ground Con- 
nection Clamp. 


The Chase-Shawmut Company, New- 
buryport, Mass., has placed on the mar- 
ket the Shawmut all-copper ground con- 
nection clamp. This clamp is offered as 
a means of overcoming the dangers or- 
dinarily associated with secondary distri- 
bution systems. The clamp is made of 


Aco Groukn CONNECTION CLAMP. 


two pieces of copper cheld EA with an: 


iron bolt, andis. made to fit any size of 
pipe from . onehalf- to three inches in 
diameter.. A terminal lug is provided, 
large enough | to fake a No. 4 wire. This 
clamp offers simplicity, strength and 
maximum contact area. | 


Electric Fixtures. 


The Cleveland Gas and Electric Fixture 
Company, of Cleveland, Ohio, is the 
manufacturer of a general line of light- 
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a full equipment of improved machinery. 
The company will manufacture a staple 
line of what is designated as the “C” line 
of box fixtures, which will comprehend all 
requirements in low and medium-priced 
fixtures, and to manufacture which the 
new factory is being provided. -A por- 
tion of the factory is already in operation, 
and while the company is at the present 
time oversold on these goods, it expects 
to meet all demands with prompt ship- 
ments by January 1 and thereafter. The 
idea of putting up fixtures in as small a 
package as fourteen and one-half by four 
and one-half by four and one-half inches 
is an innovation in the fixture trade, and 
is being well received by the buyers. 

The accompanying illustration shows 
the arrangement which is being made with 
this line of box fixtures. This method 
ensures the keeping clean and untarnished 
of the fixtures until ready for installation. 
There can be no lost parts, as each separate 


` part of the fixture is carefully wrapped 


and put into the package ready for 
Assembling. The boxes are made of strong 


` cardboard, divided into compartments for 


the various parts of the fixture. All the 
parts, except the-iron pipe, are compactly 
packed in the box. Each box is labeled 


. with the fixture number and finish. A 


patent has been applied for on this idea. 


D. 


Sixty-five Mile Interurban 
Line In Texas. 
Contracts have-been let by the Texas 
Traction Company for the equipment of 


a sixty-five-mile electric road between 


METHOD OF ASSORTING AND Packtne ‘‘ Box” LinE FIXTURES. 


ing fixtures, with sales departments in 
Cleveland, Ohio, and Pittsburg, Pa. The 
company is about completing the erection 
of a new factory at Conneaut, Ohio, with 
about, 75,000 square feet of floor space and 


Dallas and Sherman, Texas. The new 
line will parallel the existing steam road 
between the two cities and will be one of 
the longest electric roads in the state. 
While the apparatus is standard direct 
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` current throughout, Ithe equipment, in 


some respects, presents several features of 
interest. 
. The country through which the new 
line is laid out is flat and rolling, there 
being no grades exceeding one per cent 
and a maximum curvature of but three 
degrees. In order to have a clear headway 
for operating cars, a private right of way 
has been established by the company, so. 
that the run between Dallas and Sher- 
man will be made in two hours and thirty 
minutes. This schedule includes a fifteen- 
minute run within the city limits of 
Dallas, where the cars must necessarily 
be operated at lower speeds. While the 
main traffic will be of an express nature, 
stops have been provided about every two 
miles to take care of the local travel. 
Fifteen car-equipments will be provided | 
to maintain the initial schedule. These 
will be of the standard. interurban type, 
each fifty feet long, and equipped with 
GE-73  (seventy-five-horse-power ) 
standard direct-current motors equipped 
with the Sprague-General Electric Type 
M system of multiple-unit control. Each 
car will be further provided with General 
Electric air brakes and compressors. 
Power for the new road will be gene- 
rated by steam at McKinney, a town 
located about midway between Dallas and 
Sherman. The main power station equip- 
ment will include two 1,000-kilowatt 
Curtis steam turbo-generators working 
under a steam pressure of 150 pounds at 
the throttle with 125 degrees superheat. 
The turbines will operate condensing. 
Current will be generated at 2,200 volts 
and twenty-five cycles and stepped up for 
transmission to 19,100 volts. For excit- 
ing the fields, two  thirty-five-kilowatt 
generator sets will be provided. The com- 
pactness and low maintenance charges of 
these machines adapts them particularly 
for exciting units. 
_ The three-phase current from each of 
the turbo-generators will be transformed 
in a set of three 330-kilowatt, air-blast 
transformers. One transformer of the 
same capacity will be installed as a re- 
serve. To supply air for cooling, duplicate 
blower sets will be furnished, one set being 
driven by an induction motor, the other — 
by a direct-current motor. Each blower 
will have a capacity of 10,000 cubic feet. 
One of the special features of interest 
in the new road lies in the rotary con- 
verter equipment. Six substations will 
be provided, including one at the main 
station and a portable equipment. This 
last mentioned substation comprises a 
special car containing a 300-kilowatt 
rotary converter, air-blast transformers 
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and suitable switching apparatus for cut- 
ting into the transmission system where- 
ever necessary. The portable substation 
renders unnecessary the duplication of 
rotary converters at the fixed substations, 
for the portable equipment can be shifted 
to various parts of the line and used as 
an emergency station or auxiliary in case 
of need. 

The substations will be inter-connected 
by high-tension transmission lines, oper- 
ated initially at 19,100 volts. Eventually, 
however, a transmission potential of 33,000 
volts will probably be used and for this 
purpose taps will be provided for Y-con- 
nection of the transformers. With the 
few exceptions noted the new line follows, 
in general, the standard direct-current 
practice of the General Electric Company. 
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A New Telephone 
Instrument. 

Some eighteen months ago, at the or- 
ganization of the Wire and Telephone 
Company of America, Rome, N. Y., it 
was announced that this company had ac- 
quired the patents of S. C. Houghton and 
F. M. Potter, Jr., and much interest has 
been expressed in telephone circles as to 
the product of this company. The Wire and 
Telephone Company of America has just 
made its first announcement in reference 
to the product of its telephone manufac- 
turing department, and it is believed that 
much interest will be manifested in the 
telephone equipment shown herewith, 
which is one of the many types of ap- 
paratus which will be manufactured by 
this company under the name of “Easo- 
phones.” 

As may be seen from the accompanying 
illustrations the instrument is compact 
and of pleasing appearance. The ap- 
paratus has been designed to satisfy the 
demand for a hand telephone both for 
local and long-distance service. The in- 
strument is equipped with a solid back, 
long-distance transmitter, long horseshoe 
magnet receiver. A noteworthy feature 
of the design is the hard steel magnet, 
which is made unusually long, and which 
forms the backbone of the instrument. 
This magnet is of the horseshoe type, and 
extends from the receiver to the transmit- 
ter; and the poles of the magnet, the 
cores of the electromagnets in the receiv- 
er, the solid suspending ring and the 
transmitter are rigidly interlocked. This 
unites all the metal parts in one solid form. 
Over the whole the hard-rubber handle 
and receiver shell are molded in one piece 
and vulcanized, producing a telephone that 
is practically indestructible. In making 
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up the instrument the channel formed by 
the two arms of the long magnet is sealed 
with a brass covering, and after the parts 
have been properly adjusted and the case 
molded about them, a hole is drilled 
through the receiver case and the brass 
covering and the connecting cords drawn 
through the channel formed by the arms 
of the magnet. 

In forming the handle and receiver 
case a solid block of vulcanized rubber is 


` 
eo: 


Vol. 49—No. 25 


around the aperture, and which prevents 
the accumulation of perspiration from 
dripping into the receiver case. 

The transmitter case is made in two 
parts, the shank of the lower being in- 
serted into the round end of the horseshoe 
magnet and securely drawn into place by 
means of a locknut and powerful spanner. 
The upper half of the transmitter case is 
secured to the lower half by means of a 
finely cut thread, doing away entirely with 
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built up to make a support for the slip 
coils, which are placed over the cores of 
the receiver electromagnets. The leads 
are then soldered to the coils, and over the 
slip coils a fibre protecting washer is 
placed, this being held in position by thin 
metal escutcheons. The receiver case is 
then threaded, the magnet cores machined 
to a positive adjustment, the diaphragm 
slipped in place, and the receiver cap 
screwed on. A unique feature of the re- 
ceiver cap is a sweat ring, which is molded 


holding screws. The cord connections for 
the transmitter and the pinions holding 
the damping springs in place are all at- 
tached to a metal disc, the arms of which 
are arranged in tripod fashion, which 
screws into the upper half of the trans- 
mitter case. The transmitter has a cal 
bon cup so mounted as to vibrate freely 
with the motion of the diaphragm, keep- 
ing the granular carbon in an active con- 
dition and preventing packing. The 
mouthpiece of the transmitter is attached 
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to a threaded metal nipple, which, in turn, 
is fastened to the upper half of the trans- 
mitter case by means of a thin brass fric- 
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SHOWING TELEPHONs INSTRUMENT AND TRANSMITTER PARTS. 


tion disc. This maintains the mouth- 
piece with relation to the transmitter case, 
and at the same time allows the mouth- 


INTERIOR View oF BELL Box. 


piece to take any position to suit the con- 
venience of the speaker. 

The compact bell box used with this in- 
strument is made of cold pressed steel and 
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contains the switches, condenser, induction 
coil, ringer movement and cord terminal 
block. A single-coil ringer has been de- 


veloped which makes 
possible a considerable 
reduction in the size and 
weight of the bell box. 
The coil is placed be- 
tween the arms of the 
permanent magnet, the 
coil and magnet being 
held securely to the bell 
box by means of metal 
yokes and distance-pieces. 
The coil is built up up- 
on a split brass tube, 
through which the shank 
of the bell-tapper passes. 
This shank terminates 
in a steel spring which is supported 
upon a threaded adjustment screw and 
held firmly in place by means of lock- 
nuts. With this single-coil ringer the 
armature of the bell is susceptible to 
a wide range of frequencies, and requires 
no adjustment. Another valuable feature 
in connection with the bell box is the 
method by which the bells may be finally 
adjusted without taking down the bell 
box, and by simply using an ordinary 
screw-driver. In adjusting the bells the 
operator is requested to give a long ring, 
and while the one bell is held firmly, the 
other is adjusted positively by turning a 
screw on the outside of the box either to 
the right or to the left. When one bell is 
adjusted the other is manipulated in the 
same way, positive adjustment being ar- 
rived at in a-very short time. 

The switch hook with this instrument is 
interchangeable and may be used on either 
side of the box without any disarrange- 
ment of the switches. The Wire and Tele- 
phone Company of America also supplies a 
hook switch which can be mounted on desk 
or wall independent of bell box, permitting 
the “Easophone” to be placed- wherever 
most convenient without regard to location 
of the bell box. A spring tension on the 
rocker arm of the hook switch is provided 
by a long helical piano-wire spring. The 
tension on this spring may be regulated 
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by means of a dowel set in the rocker arm 
and an adjustment nut which has four 
cross-cuts in its opposite faces. The in- 
duction coil is placed 
in the bottom of the 
bell box and is held in 
E place by metal yokes. 
` Both the induction 
coil and the ringer 
movement may be 
easily removed for in- 
spection or repair. The 
switch hook springs 
are of the long, paral- 
lel type, and contact 
is made by means of a rolling motion 
transmitted from the switch hook through 
a rocker arm. 

The condenser forms the back cover of 
the bell box, and is held in place by heavy 
brass spring clamps. The bell-box ter- 
minal block is located inside the box, and 
the cord terminal block is fastened to the 
top of the box. The cord terminal block 
is equipped with Houghton binding posts. 
In making the connections from the bell 
box to the binding posts in the cord ter- 
minal block very thin tubes are let through 
the top of the box through the terminal 
block and into the binding posts, ef- 


MeTHOD oF Maktna BELL Box CONNECTIONS 
TO TERMINAL BLOCK. 


fectually preventing them from turning. 
Through these tubes the bell-box connec- 
tions are made to the binding poste. The 
construction of the Houghton binding 
post affords a radical departure in the 
method of making the connection and con- 
tact. The interior of the post is provided 
with a conical seat, while the lower end 
of the screw is made cone-shaped, its 
dimensions corresponding to those of the 
conical seat. When the screw is turned 
down upon the connector the wire is rolled 
and flattened between the two mechanical 
surfaces. Owing to the shape of the screw 
and post, although the wire is flattened 
it will not be cut; consequently there is 
a broad point of contact and creeping is 
obviated because of the friction between 
the conical surfaces. 

The Wire and Telephone Company of 
America has an experienced engineering 
organization and as telephone contracting 
engineer is in position to install complete 
apparatus for intercommunicating systems 
for houses, office buildings, hotels, etc., in 
addition to apparatus for local and long- 
distance central energy systems. 
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DOMESTIC AND EXPORT. 


TO MERGE POWER COMPANIES—Rhodes, Sinkler & Butcher, 
bankers, of Philadelphia, associated with capitalists of that city, 
are backing a consolidation of fourteen electric power, traction 
and light companies in Oregon, Washington and Idaho. The 
valuation is placed at $6,000,000. Isaac W. Anderson, of Spokane, 
Wash., is at the head of the concern, the manager being A. L. 
Welch, of Portland. 


MINE TO INSTALL ELECTRIC LOCOMOTIVES—The Boston 
& Montana company, of Butte, Mont., has contracted for five elec- 
tric locomotives and a complete underground haulage system. The 


engines will cost about $2,000 each and are to be delivered in ninety 


days. They will be of the Baldwin pattern with Westinghouse 
equipment. The installation of these engines and proper electrical 
appliances to operate them will do away with the present system 
of tramming. When the Boston & Montana began operations men 
were employed to do the tramming, but eventually horses were 
substituted and are now in use. 


HUDSON & MANHATTAN RAILROAD COMPANY MORT- 
GAGE—The state railroad commission has granted the application 
of the Hudson & Manhattan Railroad Company, which is building 
the McAdoo tunnels, for consent to the issuance of a refunding 
mortgage for $100,000,000. The mortgage is to cover bonds to be 
issued for the same amount, of which $43,000,000 will be held in 
reserve for the future development of the company, and the re- 
maining $57,000,000 will be used to take up outstanding five and 
six per cent obligations of constituent companies. The bonds will 
bear four and one-half per cent interest. 


ELECTRIC ROAD SOLD—The Toledo & Western Electric Road, 
which runs from Toledo to Adrian, Ohio, and from Toledo to 
Pioneer, Ohio, has been sold to J. R. McNutt, of Cleveland, who 
headed the syndicate which some time ago endeavored to buy up 
the stock of the road. Mr. McNutt purchased the road for its 
floating indebtedness, which is approximtely $400,000. It is stated, 
however, that the purchaser must assume three mortgages, one of 
$1,250,000, covering the line between Toledo and Adrian; one of 
$250,000, covering the extension from Fayette to Pioneer, Ohio, 
which are underlying mortgages, and a consolidated mortgage of 


$2,500,000. This latter mortgage is for the purpose of refunding the 


underlying securities. 


NEW OKLAHOMA ELECTRIC ROAD—A charter has been 
granted to the Oklahoma Railway Company, with $5,000,000 cap- 
ital, and with headquarters at Oklahoma City, Pittsburg, Pa., and 
New York city, for purpose of building an electric interurban: line 
as follows: West from Shawnee to El Reno and Fort Reno, with a 
line from Shawnee to Tecumseh; from Guthrie south to Purcell, and 
from Yukon southwest to Chickasha, a total of 170 miles. The line is 
to be built at an estimated cost of $8,000,000, traversing the counties 
of Pottawatomie, Lincoln, Logan, Oklahoma, Cleveland and Cana- 
dian and the Chickasaw Nation. The incorporators are: Frank 
Wells, O. R. Rittenhouse, G. G. Barnes, J. J. Johnson, Carlos Combs, 
Fred S. Combs and Edward L. Lawson, all of Oklahoma City. 


ELECTRIC TRAINS ON THE NEW YORK CENTRAL-—Six- 
teen electric passenger trains, eight each way, were run over the 
New York Central tracks between Grand Central Station and 
Yonkers on December 11. Between Grand Central Station and 
Highbridge they were operated by electricity. Above Highbridge 
the electric trains were hauled by steam locomotives. 
were composed of from three to five cars, and left the New York 
city end of the line from the new and temporary suburban-traffic 
station beneath the Grand Central Palace at Forty-third street 
and Lexington avenue. The service will be continued regularly 
and gradually extended to other lines of the service, with an ex- 


‘ been held. 


. Junction. 


to the consolidation. 


The trains © 


tension of the electric zone above Highbridge. As quickly as 
safety of operation will justify it, the New York Central officials 
assert, the number of electric trains and the length of their runs 
under their own power will be increased. 


GREAT WESTERN POWER COMPANY—The Great Western 
Power Company, of California, has filed a mortgage to the Central 
Trust Company, of New York, as trustee, to secure an issue of 
$25,000,000 five per cent gold bonds, dated July 1, 1906, and due 
July 1, 1946, but subject to redemption after five years at 106 and 
interest. Of this issue, $8,500,000 is outstanding. This company 
was recently incorporated under the laws of California with an 
authorized capital of $25,000,000 as the operating company for the 
Western Power Company of New Jersey. The latter is a holding 
company with $18,000,000 authorized capital stock, of which 


-$6,000,000 is six per cent preferred, cumulative after five years. 


It is expected that all the stock wil] be soon issued. Edwin Hawley 
is president of the company. The Great Western Power Company 
expects to furnish power, light and heat to all the towns in northern 
and central California. 


SYRACUSE LIGHTING COMPANY LEASED—At a meeting of 
the stockholders of the Syracuse (N. Y.) Lighting Company, on 
December 6, it was voted to increase the capital stock from $3,000,- 
000 to $8,000,000 and to lease the plant and business to the recently 
formed Onondaga Lighting Company. While the vote was prac- 
tically unanimous, the new stock can not be issued nor the iease 
executed until an injunction granted by Supreme Court Justice 
W. M. Rogers is disposed of. This injunction was secured by 
former Mayor J. B. Kline, acting as attorney for James M. Bissell, 
of Hartford, Ct. The representatives of the company asked the 
privilege of holding the stockholders’ meeting as had been arranged, 
inasmuch as stockholders from out of the city were in Syracuse, 
and the attorneys agreed to abide by the injunction and not to- 
execute any of the changes upon: which the stockholders should 
agree without due process of disposing of the injunction. With 
this understanding the meeting was held. The injunction which 
was granted was served upon Mr. Cummins after the meeting had 
Before executing the lease and issuing the stock the 
company: will have to make a motion in court to dissolve the in- 
This will probably be done at the time the state com- 
mission of gas and electricity has a hearing at Albany in relation 
to the new Onondaga company. The proposed action of the stock- 
holders must meet the approval of that commission before it be- 
comes legal. | 


BONUS OFFERED CONSENTING STOCKHOLDERS OF ELEC- 


. TRIC COMPANY OF AMERICA—Notification of the right to sub- 


scribe to the $3,500,000 preferred stock in the proposed American 
Gas and Electric Company, which the Electric Bond and Share 
Company is planning to organize as a holding corporation for the 


- Electric Company of America, has been made to shareholders in 


the Electric Company of America., This purchase right is limited to 
stockholders in the Electric Company of America who have consented 
The right carries with it a bonus of common 
stock in the American Gas and Electric Company. The first step in 
the contemplated merger of the Electric Company of America in the 


‘American Gas and Electric Company will be taken by the Electric 


Bond and Share Company, which is planning to secure control of 
the Electric Company of America by exchanging its collateral 
trust five per cent gold bonds for the stock of the Electric Com- 
pany of America. Later, the Electric Bond and Share Company 
will incorporate the American Gas and Electric Company, which 
will control and operate the business of the Electric Company of 
America, and probably that of other electric light and traction 
companies in New Jersey, Pennsylvania, Ohio, West Virginia and 
Colorado. This parent company will be capitalized with $3,500,000 
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in preferred six per cent and $3,500,000 in common stcok, as well 
as with $6,282,000 in collateral trust five per cent bonds. It is 
believed this announcement that the shareholders in the Electric 
Company of America will have the privilege of taking preferred 
stock in the new company will create a much better feeling toward 
the proposed deal. 


MICHIGAN POWER COMPANY FORMED—The Tittabawassee 
Power Company, capitalized at $1,000,000, has filed articles of in- 
corporation in: Midland county, Mich. The incorporators are: 
George G. Prentis, Theodore H. Hinchman, Jr., Lewis E. Flanders, 
Benjamin F. Mulford, L. M. White and William C. Manchester, of 
Detroit, Mich., and Louis E. Rowley, of Lansing, Mich. The company 
is organized for the purpose of building dams and utilizing the 
power of the water for the Tittabawassee river at Edenville. 


SUIT BROUGHT TO DECLARE ILLEGAL THE FORMATION 
OF THE METROPOLITAN SECURITIES COMPANY—A suit of 
similar nature to the Northern Securities merger action has been 
begun in the United States Circuit Court by D. W. Burrows, of 
Chicago, to have declared illegal the formation of the Metropolitan 
Securities Company, into which were merged the Belmont-Ryan 
traction interests in New York city. The defendants are the Inter- 
borough-Metropolitan Company, the Interborough Rapid Transit 
Company, the Metropolitan Street Railway Company, the Metro- 
politan Securities Company, the Manhattan Railway Company, the 
New York City Railway Company, Thomas F. Ryan, August Belmont, 
Cornelius Vanderbilt, Edward J. Berwind, John D. Crimmins, 
Andrew Freedman, Thomas P. Fowler, Gardiner M. Lane, F. S. 
Gannon, R. W. Meade, Oren Root, Jr., Edward W. Sayre, H. H. 
Vreeland and Charles E. Warren. In his complaint Mr. Burrows 
alleges that the merger of ‘the traction interests is tantamount to 
a conspiracy in restraint of trade, and as a holder of 1,400 shares of 
stock in the Metropolitan Securities Company he asks that the 
combination be dissolved. He asks, also, that the old stockholders 
have restored to them their stock, which he alleges the defendants 
have taken under their ownership. Besides a violation of the stock 
corporation laws of New York state, which prevent a domestic 
corporation from combining for the creation of a monopoly, the com- 
plainant alleges a violation of Section 168 of the Penal Code, which 
makes it a misdemeanor to conspire in constraint of trade. 


ELECTRICAL SECURITIES. 


While the market was unsettled and irregular, with a sharp 
break in the middle of the week, the general tendency was toward 
improvement, and nearly all the more important industrials either 
made slight gains or held to the prices quoted a week ago. There 
is a very evident disposition on the part of big interests to make 
every effort to hold up prices until after the turn of the year, 
in order, likely, with an easing in money rates, to create a bull 
market and influence animation in public participations. For 
eleven months of the year, both imports and exports made a new 
high record for the period. Total imports were $1,186,036,125, 
against $1,078,011,751, while exports were $1,607,693,550, against 
$1,427,252 ,275. 
657,430, against $349,250,524 last year. November gold movements 
resulted in an excess of imports of $6,971,201, against $4,065,472. 
For the eleven months there was an excess of gold imports of 
$103,130,624, against $2,138,589 last year. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 15. 


New York: Closing. 
Allis-Chalmers CommMoOn............00eceaees 16%, 
Allis-Chalmers preferred.............0.0000. 44% 
Brooklyn Rapid Transit........ Teer err ee en 81% 
Consolidated Gas... ... ce cee cee ew tees 138 
General Electric... ....... ce ce ce ew ee ee eee 160 
Interborough-Metropolitan common.......... 36% 
Interborough-Metropolitan preferred......... 73% 
Kings County Electric. ............2cccceees 150 
Mackay Companies (Postal Telegraph and 

Cables) COMMON « i400 0s0e se ease a Coe eee 72% 


Mackay Companies (Postal Telegraph and 


Cables) preferred............ 00 c eee eee 681% 
Manhattan Elevated............. ccc wee eee 141% 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone......... 126 
Western Union . . ocs.ck 5 one oe oe ete ee eee oes 85% 
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The newly elected directors of the Metropolitan Street Rail- 
way Company organized by the reelection of all retiring officers. 

The Kings County Electric Light and Power Company will 
issue $1,800,000 more capital stock, bringing the total up to the 
$10,000,000 authorized in 1905. Stockholders will have the right 
to subscribe for the new shares at par value in the proportion 
of nine for every forty-one shares held until 3 P. M., February 1, 
1907. 

The Brooklyn Rapid Transit Company has placed an order with 
the Westinghouse Machine Company for the largest stationary 
steam-power machines ever constructed. The contract amounts 
to $2,500,000, and calls for five steam turbines of a capacity of 
25,000 horse-power each. The Westinghouse Electric and Manu- 
facturing Company will construct five electric power generators 
of the same capacity as the steam turbines. 

The Western Union Telegraph Company has issued its pre- 
liminary quarterly report (partly estimated) for the quarter ended 
December 31, 1906. This shows as follows: net revenue, $1,600,- 
000; bond interest, $332,687; balance, $1,267,313; dividends, $1,217,- 
023, leaving a surplus of $50,290, which added to the previous sur- 
plus of $16,959,536, makes a total of $17,009,826. The actual re- 
turns for the quarter ended September 30 were: net revenue, 
$1,660,519; bond interest, $332,687; balance, $1,327,832; dividends, 
$1,217,024; surplus, $110,809; previous surplus, $16,848,728; total 
surplus, $16,959,537. The directors of the Western Union Tele- 
graph Company have declared the regular quarterly dividend of 14 
per cent, payable January 15 to stockholders of record December 
24. Books close December 24 and reopen January 2. 


Boston: — Closing. 
American Telephone and Telegraph........ . 136% 
Edison Electric Iluminating............... 226 
Massachusetts Electric............ cece cee eee 69 
New England Telephone..................6- 129 


Western Telephone and Telegraph preferred. 80 


The Massachusetts Electric Companies issues its seventh annual 
report, covering the year ended September 30, 1906. The consoli- 
dated income account from operation of the controlled companies 
shows as follows: gross earnings, $7,518,240; expenses, $4,883,552; 
net earnings, $2,634,688; charges, $1,594,503; balance, $1,040,185; 
dividends, $710,406; surplus, $329,779. The amount spent for 
maintenance was increased by $210,583 over the expenditure of 
the previous year, and 6 per cent of the gross receipts, instead of 5 
per cent as heretofore, an increase of $70,638, was credited to re- 
serve for accidents. Eleven miles of track have been built, forty- 
seven miles rebuilt, thirty-five new cars, eight plows, etc., purchased 
and fifteen miles of new wire strung. The depreciation found 
by the railroad commissioners amounted to $185,370, which was 
charged off to profit and loss. 


Philadelphia: Closing. 
Electric Company of America............... 1154 
Electric Storage Battery common........... 69 
Electric Storage Battery preferred.......... 69 
Philadelphia Electric. .................c eee 814 
Philadelphia Rapid Transit................. 2516 
United Gas Improvement................... 957% 


The directors of the United Gas Improvement Company have 
declared the regular quarterly dividend of 2 per cent, payable 
January 15 to stock of record December 31. 

It is reported that the new financial plan of the Philadelphia 
Rapid Transit Company has been completed and calls for an issue 
of $25,000,000 new stock. 

At the stockholders’ meeting of the Electric Company of America, 
President Snowden announced that the surplus on hand at the close 
of the last fiscal year had been expended and that more money had 
been borrowed for the company’s use. Stockholders ratified the agree- 
ment made by the directors to sell the property to the Electric 
Bond and Share Company under conditions heretofore printed. 
The vote was over 80 per cent in favor of ratifying the plan. 


Chicago: Closing. 
Chicago Telephone............. cc ccc ccc eeans 115 
Chicago Edison Light..................200- 144 
Metropolitan Elevated preferred............. 72 
National Carbon common.................2.:; 8614 
National Carbon preferred...............02.6 116 
Union Traction common............ec ccc cees — 
Union Traction preferred.........ssssesses. — 


1036 


ELECTRIC RAILWAYS. 


OSKALOOSA, IOWA—The Oskaloosa & Buxton Interurban 
Company has purchased the Oskaloosa Traction and Light Com- 
pany’s plant for $95,000. 


EAST ST. LOUIS, ILL.—At a meeting of the East St. Louis 
city council the McKinley electric railway system was granted a 
franchise to operate over certain streets inside the city limits. 


CHATTANOOGA, TENN.—Contracts have been awarded the West 
Construction Company by the Chattanooga Railways Company for 
remodeling and making an addition to the company’s power plant 
at Ridgedale. The contract price is $10,000. 


ALBANY, N. Y.—The Buffalo & Lake Erie Traction Company, 
of Buffalo, a consolidation of the Buffalo & Lake Erie Traction Com- 
pany and the Dunkirk & Fredonia Railroad Company, has been 
incorporated. The capital stock is $4,070,000. 


MINNEAPOLIS, MINN.—The Robinsdale suburban trolley line 
has been purchased by the Twin City Rapid Transit Company. 
This disposes of the last independent line in or about Minneapolis 
and St. Paul and gives the Twin City entire control. 


RENO, CAL.—Senator Francis G. Newlands and Senator George 
S. Nixon, for the recently organized Reno Development Company, 
have completed the purchase of the Fleishhacker electric line run- 
ning from Reno to Sparks, about three miles long. The deal was 
consummated for the sum of $200,000. 


DENVER, COL.—The Colorado & Southern Railroad Company 
has signed a contract with the Northern Colorado Power Company 
for electric power to be furnished the railroad for a trolley system 
between Denver and Boulder as soon as the plant of the power 
company at Lafayette can be completed. 


ATLANTA, GA.—The new owners of the Rome, Ga., traction 
system are planning to extend the line to Rockmart, in Polk county, 
a distance of twenty-five miles, connecting with the Seaboard Air 
Line. The system was recently purchased by a syndicate composed 
of Louisville, Ky., capitalists, headed by S. S. Busch. 


ALAMEDA, CAL.—The city trustees at a special meeting granted 
F. M. Greenwood an extension of four months in which to deposit 
with the city treasurer $50,000 cash to guarantee that he will carry 
out the terms of the franchise granted him some time ago to con- 
struct an electric line on Clement avenue, to connect with a pro- 
jected ferry line to San Francisco. 


HARTFORD, WIS.—Surveyors of the Milwaukee Electric Rail- 
way and Light Company are laying out the route of an electric line 
from North Milwaukee to Fox Lake, via Holy Hill. It is said that 
persons anxious to secure trolley service between the points named 
will donate a right of way in order to expedite the building of the 
line. Menomonee Falls, Lake Five and Beaver Dam will be touched 
'by the proposed extension. 


SALT LAKE CITY, UTAH—More than $3,000,000 will be spent 
by the Utah Light and Railway Company in the improvement of its 
street railway, electric lighting and power system in Salt Lake, as 
rapidly as the work can be done. All franchises held by the com- 
pany will be fully exercised. In addition to the lines now being 
operated, the company proposes to run interurban lines to Gar- 
field, North Salt Lake, Sandy and Big Cottonwood. 


WATERLOO, IOWA—-Articles of incorporation of the Empire 


Railway Construction Company, capital $250,000, have been filed. 


with the county auditor. This is the building company which is 
to construct the proposed Chicago, Iowa & Northwestern Railroad, 
which is to build a line from Anamosa to Austin, Minn., to connect 
there with the line which the company expects to build into north- 
western Minnesota, the route of which has not been definitely 
selected as yet. 


LOUISVILLE, KY.—A corps of surveyors has started work on 
a survey for an interurban line which the Louisville, New Albany 
& Corydon Railroad Company proposes to build between New Albany 
and Corydon. The company operates a steam railroad between 
Corydon and Corydon Junction, a distance of seven miles, connection 
being made with the Southern Railway at the junction, and at a 
meeting of the stockholders held at Corydon the officers were au- 
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thorized to extend the line to New Albany by way of Lanesville and 
equip it with electric cars. 


STANDISH, MICH.—A deed of trust given by the Grand Rap- 
ids Electric Railroad Company, J. W. Boynton, president, has been 
filed at the register of deeds’ office in Gladwin, running to the 
Cleveland Trust Company, to secure $250,000 for the purpose of 
constructing an electric railroad from Grand Rapids to Alpena 
through Gladwin, Standish, West Branch, Tawas, Rose City and 
other points, also from Grand Haven to points in:Ohio. Similar 
deeds will be recorded in each county through which the road 
passes. 


DETROIT, MICH.—Work on the new electric railroad which 
is to connect Detroit with Jackson, via Dearborn and the River 
Rouge, has begun near Dearborn and just beyond River Rouge. 
The road will be a continuation of the Boland line already com- 
pleted from Jackson to Chelsea and from Jackson to Battle Creek. 
The president of the company which has charge of the work is 
C. A. Osborne, of New York city; the secretary, George Meecham, of 
Jackson, Mich.; N. F. Potter and W. A. Boland, of Jackson, are 
also identifled with it. 


KALAMAZOO, MICH.—W. H. Patterson, promoter and one of the 
directors of the Grand Rapids & Kalamazoo Valley Electric Rail- 
road Company, has received a telegram announcing the sale of the 
bonds for the building of the road connecting this city with Grand 
Rapids. He refuses to make known the names of the purchasers, 
but says that they are people living in New York and Philadelphia, 
and none of them is interested in any western electric road. The 
contract was also let for building the road. It requires that work 
begin March 1 and be completed within a year. 


NEW ORLEANS, LA.—Negotiations for the purchase of the 


Baton Rouge Electric Light and Street Railway Company have been 


concluded, the financial interests behind Mr. Gottlieb, a Baton Rouge 
banker, having acquired the property. It is said that capital stock 
to the amount of $1,000,000 will be issued and that the property 
will be vastly improved. A new system of lights and street cars 
will be put in operation as soon as the material can be put on the 
ground. Bonds will be issued and a Boston firm will underwrite 
them. It is believed that the same financial backing is behind the 
proposed New Orleans and Baton Rouge electric road. 


HARTFORD, CT.—Engineers have been making preliminary 
surveys for an important trolley line which the Shore Line Elec- 
tric Railway Company has a franchise to construct. The corpora- 
tion, which has an authorized capital stock of $1,000,000, is em- 
powered to build and operate an electric road along the Connecti- 
cut shore through the towns of Bradford, Guilford, Madison, Clin- 
ton, Westbrook, and Saybrook to the village of Ivoryton in the 
town of Essex. At Branford the line will connect with a New 
Haven branch of the Connecticut Railway and Lighting Company’s 
system. The route is through a succession of thrifty towns which 
are now isolated from trolley communication. It is expected that 
the section of the road from Branford to Saybrook will be con- 
structed at an early date. 


DENVER, COL.—The projectors of a new electric railroad into 
Denver, running from Platte canon into Englewood and to be known 
as the Denver & Southeastern, have elected their first board of 
directors and officers. Behind the scheme for the new road are the 
owners of the Platte Canon Fuel and Power Company. They 
announce that they have already completed the grading for 
their line for four miles down the canon, leaving the six- 
teen miles between there and the northern terminus at Engle- 
wood still to be completed. Plans for a large power-house to be 
erected at the mines of the company in Platte canon are nearly 
completed. It is intended to carry both coal and passengers be- 
tween Platte canon and Denver and ultimately to extend the line 
up the canon if found desirable. The officers selected are: George 
I. Cole, president; C. H. Chase, vice-president; I. C. Cockey, secre- 
tary; S. B. Thomas, treasurer. All of the officials but Secretary 
Cockey are said to be residents of Clarke county, South Dakota, 
and will move to Denver. It is planned to install standard-gauge 
tracks and very heavy cars for freight and passenger service. The 
company is at present operating coal mines in the Platte canon and 
is preparing to enlarge these mines immediately. 
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ELECTRIC LIGHTING. 
LOUISVILLE, KY.—The Louisville Lighting Company has pur- 
chased a $75,000 turbine, which will double its capacity. 


SOUTH HADLEY FALLS, MASS.—The South Hadley Falls Elec- 
tric Light Company will install a 650-horse-power engine and a 
2,000-light dynamo. | 


BOSTON, MASS.—The gas commissioners have granted the 
Attleboro Gas and Electric Company the privilege of issuing 115 
new shares at $225. 


WYMORE, NEB.—Tbe Wabash electric light plant, which was 
recently given into the hands of a receiver, has been leased to 
L. E. Watson, of Beatrice. 


NATCHEZ, MISS.—On March 17, 1907, the city of Natchez will 
open bids for furnishing not less than 115 2,000-candle-power arc 
lights, all-night schedule, on a five or ten-year contract. 


PALESTINE, TEX.—Contracts have been let for a new electric 
light plant to replace the old one which has been outgrown by the 
town. The machinery will all be in duplicate to avoid breakdowns. 


HENNESSEY, OKLA.—Hennessey has granted a franchise to 
the Hennessey Electric Light and Power Company. The city has 
the option at the end of ten years of buying the proposed plant at 
the appraised commercial value. 


MENOMINEE, MICH.—Oshkosh, Green Bay and Chicago capi- 
talists have organized a $600,000 corporation to build a large power- 
house on the Menominee river and transmit the power to Menominee 
and Marinette for industrial purposes. 


MARQUETTE, MICH.—The Stephenson village council has 
granted to T. F. .Goulder, of Ingalls, a thirty-year franchise for 
establishing an electric light plant. Mr. Goulder intends to put in a 
plant large enough to supply the needs of the village for years to 
come, 


MANCHESTER, CT.—The power for the lighting of Manchester 
will soon be furnished by the Hartford Electric Light Company and 
already plans are under way for the change. The material neces- 
sary has been ordered and it is expected that the change will go into 
effect January 1. 


LITTLE FALLS, N. Y.—I. N. Lovenheim, owner and manager 
of the Consumers’ Electric Light Company, announces the discon- 
tinuance of business. The lighting contracts now in force have been 
taken over by the Herkimer County Light and Power Company and 
fulfilled by that concern. 


ROSEBURG, ORE.—It is announced that the Willamette- Valley 
Company has purchased the local water and light plants from G. G. 
Majors and will take charge immediately. The price paid Mr. 
- Majors above the bonded indebtedness of $20,000 is announced as 
$30,000. The present plants are to be improved. 


NEW YORK, N. Y.—The New York Edison Company, it is stated, 
will erect a five-story fireproof power-house on a plot on the north 
side of Sixty-fourth street, east of Third avenue. Plans are being 
prepared by the company’s architect, who is designing a structure 
similar to the other power-houses in the metropolitan district. 


BOSTON, MASS.—The gas and electric light commissioners have 
issued an order authorizing the Pittsfield Electric Company to 
issue bonds to the amount of $50,000 and stock to the amount of 
$75,000, the proceeds to be applied on the payment of debts incurred 
for the Silver Lake station and for other improvements and addi- 
tions to its plant. 


MILWAUKEE, WIS.—Articles of incorporation have been filed 
at Madison by the Plankinton Light and Power Company. The 
incorporators are: H. A. J. Upham, William Woods Plankinton 
and George P. Miller. Mr. Plankinton, who is president of the new 
corporation, has made application for a franchise for laying con- 
duits and stringing wires in the Fourth ward. 


SUPERIOR, WIS.—At a meeting of a committee from the city 
council and the directors of the Superior Water, Light and Power 
Company, the directors expressed a willingness to sell to the city 
the present light plant. No definite arrangements have been made, 
but the city will look up the matter of arranging to pay for the 
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plant and the directors will consult with the bondholders of the 
company. A definite agreement is expected by February 1. 


MIDDLETOWN, N. Y.—Four farmers in Stamford township, 
Delaware county, are considering the project of building a small 
electric light plant. Foote Hollow is the name of a branch valley 
of the township, and through it runs a stream across which they 
propose to place a dam as a source of power. The plant will be 
in the building of James Stowe and controlled by him. The other 
three farmers are: O. P. Canfield, W. P. Mervin and Nicholas Thiem. 


FERGUS FALLS, MINN.—The city council has authorized the 
electric light commission to have plans prepared for the construc- 
tion of a new dam to furnish power for the city electric light plant. 
The commission, in outlining its future policy, announces that as 
soon as the dam is constructed, the rate for electric lights in Fergus 
Falls will be reduced from ten cents to five cents per kilowatt-hour. 
The present rate has not only taken care of extensions and bonds, 
but has permitted the accumulation of a surplus of about $19,000. 


CANASTOTA, N. Y.—The village board has awarded a contract 
and granted a franchise to the Central New York Power Company 
(Trenton Falls power) for lighting the village for a term of five 
years. Fifty arc lamps, to burn from half an hour after sunset 
until 1 a. M., except on moonlight nights, will be furnished at $35 
a year apiece. There will be five all-night arc lights at $55 each. 
Quite a number of incandescent lights also are to be furnished, 
and the total annual expense will be $3,146. The company also 
agrees to install a plant to furnish gas for heating and illuminat- 
ing purposes. 


ST. LOUIS, MO.—Thomas H. Carter, supervisor of city lighting, 
has submitted a report to the board of public improvements regard- 
ing the expense of a municipal lighting system. According to the 
figures, it would cost the city $2,523,200 to erect such a plant and 
$512,980 a year to run it. Last year the lighting service, under con- 
tract, cost $548,939.25. This would mean a saving to the city of 
$35,959.25 a year. Supervisor Carter’s report embraces a system 
that would supply 6,000 480-watt arc lamps for street lighting; 500 
thirty-candle-power incandescent lamps for alleys and parks, and 
about 15,000 sixteen-candle-power incandescent lamps for public 
buildings. The city at present is using 1,053 arc lamps, 772 incan- 
descent lamps and 17,079 mantle lamps. The municipal plant, ac- 
cording to the figures prepared, would furnish light to many streets 
not now lighted, and would do away altogether with the gas lamps 
now used through the greater portion of the city. The report is 
based on the use of an arc lamp at every street intersection, and 
with no distance between arc lamps to exceed 400 feet. The munic- 
ipal lighting system would comprise a main power station to cost 
$802,500, and three substations to cost $25,000 each. Supervisor 
Carter figures that it will cost $69.73 a year for each arc lamp under 
the municipal system. At present the lamps cost $98 a year. The 
incandescent lamps he estimates will cost $17.20 a year, while under 
the present contract they cost $19. 


OBITUARY NOTE. 


FITZHUGH TOWNSEND, A.B., E.E., instructor in electrical 
engineering at Columbia University, died of typhoid fever on 
December 11, 1906, at the age of thirty-four years. Mr. Townsend 
graduated from the academic department of Columbia University 
in 1893, and later pursued the course of electrical engineering, 
graduating in 1896. He has been connected with the electrical 
engineering department of Columbia University as assistant, tutor 
and instructor since 1897, having been engaged in practical work 
for one year after graduation. He also spent several summer vaca- 
tions at the works of the Genera] Electric and Westinghouse com- 
panies, and has practiced as consulting engineer and expert in 
electrical work. For the past four years, he has been particularly 
interested in the development of a new railway-signaling system, 
involving many ingenious features devised and perfected by him. 
This system has been successful and is now being applied on sev- 
eral large railroads. Mr. Townsend was joint author with Pro- 
fessor George F. Sever of a work on “Laboratory and Factory 
Tests in Electrical Engineering.” Mr. Townsend held for a number 
of years the amateur fencing championship of the United States. 
He was a member of the Union Club and an associate member of 
the American Institute of Electrical Engineers. 
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DATES AHEAD. 
Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 
Northwestern Electrical Association. Milwaukee, Wis., Janu- 
ary 16, 1907. 
Ohio Engineering Society. Columbus, Ohio, January 22-24, 1907. 
Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 
to November 30, 1907. 


PERSONAL MENTION. 
PROFESSOR J. J. THOMSON, who occupies the chair of ex- 
perimental physics at Cambridge University, England, has been 
awarded the Nobel prize for physics, amounting to £7,500. 


MR. J. B. HAWLEY, formerly with Bruce & Johnston, has 
opened an office at 5 Hast Forty-second street, where he is han- 
dling the advertising and publicity accounts of technical concerns 
of this city. ; 


M. HENRI MOISSON, of Paris, has been awarded the £7,500 
Nobel prize for chemistry. His earliest work of importance was 
the isolation of the element fluorine, twenty years ago. An anni- 
versary medal is shortly to be presented to him. 


MR. CHARLES W. CHAMBERLAIN, of Concord, N. H., has been 
made chief inspector of the Holyoke (Mass.) exchange of the New 
England Telephone and Telegraph Company. Mr. Chamberlain has 
been connected with the company for the past eight years. | 


MR. A. L. LINDNER, manager of the Citizens’ Street Railway 
and Light Company, of Muscatine, Iowa, has resigned, his resigna- 


tion to take effect January 1, 1907. Mr. Lindner states that he is not 


ready to disclose his plans, but that he will ally himself with a 
local industry. 


MR. JOHN F. MADDEN is to succeed F. L. Fullam as super- 
intendent of the Clinton (Mass.) Gas Light Company when Mr. 
Fullam takes up his new duties as general manager of the Clinton 
Gas Light Company and the Leominster (Mass.) Electric Light and 
Power Company. 


MR. B. F. STANTON, of San Jose, Cal., has been appointed super- 
intendent of the local system of the Santa Clara Interurban Railroad 
Company at Hanchett, Cal., succeeding C. C. Benson, who has been 
made manager of the entire system, with headquarters at San Jose. 
Mr. Benson succeeds Richard Emory, who died recently. 


MR. C. LOOMIS ALLEN has been appointed general manager 
of the Syracuse (N. Y.) Rapid Transit Railway Company and of 
the other electric lines controlled by the Vanderbilt interests. Mr. 
Allen’s jurisdiction will extend over the cities of Syracuse, Utica, 
Rome and Oneida, and, in addition, the proposed electrifled section 
of the West Shore Railroad’s interurban system. 

MR. G. J. A. PAUL, Youngstown, Ohio, superintendent of the 
Sharon & Youngstown, Sharon & New Castle and local traction lines, 
has been appointed general superintendent of all lines owned by 
the Mahoning & Shenango Valley Traction Company in Sharon, 
Youngstown, New Castle, Niles, Warren and South Sharon. He is 
the first general superintendent the company has had since these 
lines were merged. 


MR. J. B. INGERSOLL, assistant manager and chief electrical 
engineer of the Spokane & Inland Railway, Spokane, Wash., has 
also been made general manager and chief electrical engineer of 
the Inland Empire system. Mr. Ingersoll succeeds Mr. F. A. Black- 
well, who resigns to devote more time to other interests. Mr. 
Blackwell will, however, continue as chairman of the board of direc- 
tors of the Inland Empire system. 

MR. H. C. MEISEL has severed his connection with the Western 
Electric Company and is preparing to enter the electrical supply 
and construction business, with a view of handling electrical ap- 
paratus in the Southwest. In traveling over western Texas and 
New Mexico Mr. Meisel has been impressed with the opportunity 
presented for an electrical-supply business. His headquarters for 
the present will be at Amarillo, Tex., which town he believes is 
destined to become a growing distributing centre for western Texas 
and New Mexico. The business of this section is being handled 
from Kansas City, Fort Worth and Dallas, which are from 350 to 
500 miles distant. 


MR. FRANK H. TAYLOR has been elected a director and a vice- 
president of the Yale & Towne Manufacturing Company by the 
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stockholders of the company. Mr. Taylor was born in Cincinnafi, 
Ohio, and after leaving school entered Haverford College, near 
Philadelphia, from which he was 
graduated after a four-year course. 
He immediately entered Harvard 
University, from which he was 
graduated in 1877 with the degree 
of A.B. Leaving college, Mr. Tay- 
lor entered the employ of the 
George Fox Starch Company, Cin- 
cinnati, Ohio, as an apprentice. 
He advanced through various posi- 
tions to the post of superintendent, 
and in 1882 moved to Philadelphia, 
where he became one of the organ- 
izers and treasurer of the Belmont 
Iron Company, later becoming its 
president. In 1890 Mr. Taylor ac- 
cepted the position of manager of 
the Philadelphia branch house of 
the Yale & Towne Manufacturing 
Company. He retained this posi- 
tion for the following seven years. In 1897 he transferred his 
residence to Pittsburg, Pa., to accept an appointment as sales 
manager of the Westinghouse Electric and Manufacturing Com- 
pany. He served three years in this position, and was then 
promoted to the position of fourth vice-president, serving 
as such for about three years, being finally elected to the position 
of second vice-president, which he filled for the following three 
years or until he resigned in April, 1906. He is a director of the 
Westinghouse Blectric and Manufacturing Company ‘and of the 
Provident Life and Trust Company, Philadelphia, and a trustee 
of the Engineers’ Club, of New York. As a vice-president of the 
Yale & Towne Manufacturing Company, Mr. Taylor’s duties will 
relate equally to the manufacturing and commercial sides of the 
business, and ultimately will include many of the matters which 
heretofore have been attended to by the president. The present 
official organization of the Yale & Towne Manufacturing Company 
is as follows: president, Henry R. Towne; vice-presidents, Schuyler 
Merritt, Frank H. Taylor; secretary, J. H. Towne; treasurer, A. R. 
Erskine; general manager, Kirk Brown; general superintendent, 
Walter C. Allen. 


MR. FRANK H. TAYLOR. 


NEW PUBLICATIONS. 

PROCEEDINGS OF THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION—The proceedings of the National Electric Light Associa- 
tion for the convention at Atlantic City, N. J., June 5, 6, 7 and 8, 
1906, have been issued in the usual handsome style, made up in 
three volumes. The first volume includes the routine business of 
the convention, a list of the five classes of members, lists of the 
officers and executive committee, the committee reports and complete 
copies of the papers and discussion. Vol. ii is devoted to the ques- 
tion box, edited by Paul Ltipke. Vol. iii, which is for distribution 
to class A members, contains reports of the executive sessions. The 
frontispiece of vol. i is a handsome reproduction of a photograph 
of William H. Blood, Jr. 


PROCEEDINGS OF THE NATIONAL INTERSTATE TELE- 
PHONE ASSOCIATION—The proceedings of the convention of the 
National-Interstate Telephone Association, held at Chicago, Il., 
June 26, 27 and 28, have been published and issued in book form by 
the International Independent Telephone Association of America, 
the new name of the National-Interstate association. This book 
contains a detailed record of the daily convention proceedings, the 
papers and reports of committees, including standard forms of 
accounting, with a full account of the banquet held at the White 
City on the evening of June 27. There is also a complete list of 
officers and committees, the names of all those attending the con- 
vention, a summary of important data according to states, with 
considerable other data of value to all interested in the independent 
telephone movement. 


EDUCATIONAL NOTE. 
REGISTER OF CORNELL UNIVERSITY—Cornell University, 


Ithaca, N. Y., has issued the register for the year 1905-1906. It 


containg the usual descriptions of courses offered at the various 
colleges and a catalogue of students. 


December 22, 1906 


INDUSTRIAL ITEMS. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, is mailing to some of its friends a beautiful sou- 
venir photo. 


JOHN L. GLEASON, Jamaica Plain, Mass., patentee and manu- 
facturer of “Fancleve”’ molding and conduit boxes, is distributing 
avery attractive calendar for 1907. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, is calling attention to its Christmas tree outfits for both 
incandescent lighting and dry-battery circuits. The literature on 
this subject will be sent to any one interested upon request. 


THE BECK FLAMING LAMP COMPANY, New York city, is 
moving its office and factory to 80 Greenwich avenue. The company 
will occupy a large, well-equipped factory and will be in a position 
to manufacture its new type of flaming-arc lamps in the near 
future. 


THE DAYTON GLOBE IRON WORKS COMPANY, Dayton, Ohio, 
has ready for distribution a pamphlet descriptive and illustrative 
of head-gate hoists. This includes hoists operated by means of a 
lever inserted in a winch wheel, crank and pilot-wheel-operated 
hoists, and several special designs. 


QUEEN & COMPANY, INCORPORATED, Philadelphia, Pa., have 
published a very complete catalogue and price list of thermometers, 
pyrometers, hydrometers, barometers and weather bureau apparatus. 
In addition to complete price lists and dimensions there is given a 
great amount of literature concerning the various instruments. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
issued a pamphlet entitled “The Electrical Equipment of a Modern 
Hotel.” This describes and illustrates the equipment in the Hotel 
Gotham at Fifth avenue and Fifty-fifth street, New York city. The 
electrical equipment, including motors and generators, was fur- 
nished by the Sprague Electric Company. The company is also 
distributing a handsome pamphlet describing its electric hoists and 
cranes. 


THE MOORE ELECTRICAL COMPANY, Newark, N. J., an- 
nounces that the treasury department of the United States has 
recently contracted with it to light the entire west side of the 
mezzanine floor of the New York post-office with the Moore light. 
This installation will consist of more than a thousand feet of Moore 
tubing. The Moore tubes, it is announced, will not use more than 
twenty kilowatts per hour, and the maker states that the illumi- 
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nating effect will be increased about five times. It is said that this 
installation will displace 525 sixteen-candle-power incandescent 
lamps. The opposite side of this floor is now lighted with mercury 
vapor tubes, so that there will be available a very interesting 
demorstration of the qualities of both these forms of illuminants. 


NEW MANUFACTURING COMPANIES. 


CLEVELAND, OHIO—The Ohio Electric Specialty Company has 
been incorporated by P. C. Greenwall, F. C. Hackett, Walter S. 
Lister, Elizabeth Lewis and L. M. Henders. The capital is $20,000. 


DOVER, DEL.—The Austin-Smith Engineering Company, of Bal- 
timore, Md., has been incorporated with a capital stock of $50,000 
to manufacture, buy and sell electrical and mechanical appliances. 


CAMDEN, N. J.—The Electric Store Service Company has 
been organized to build and install automatic carrier systems. 
The capital is $120,000, and the incorporators are: M. E. Sturges, 
Franklin A. Smith and E. R. Sutton. 


PORTLAND, ME.—The Livermore Pay Station Company has 
been incorporated to manufacture telephone and telegraph appli- 
ances. The president is C. H. Carter, of Arlington, Mass.; treas- 
urer and clerk, L. L. Height, of Portland, Me. 


MILWAUKEE, WIS.—The Battery and Power Company, a 
$500,000 corporation, has been. formed in Milwaukee by Frank Greg- 
ory, of Marinette, Wis.; A. H. Wegner and Charles Marnitz. The 
company claims to have a very cheap, powerful and durable bat- 
tery. 


COLUMBUS, OHIO—The Jonah Battery Company, of Toledo, 
has been incorporated with a capital stock of $150,000 by J. N. 
Bick, A. W. Bick, L. M. Fox, H. F. Bossard and Marion Bossard. 
The company will manufacture electric batteries, motors, dyna- 
mos, etc. 


TRENTON, N. J.—The Newark Gas and Electric Fixture Com- 
pany has been incorporated with a capital of $25,000, to deal in 
gas and electric fixtures. The incorporators are: Charles L. Beck, 
Charles O. Geyer and F. C. Ferguson. The registered office of the 
company is at East Orange, N. J. 


ALBANY, N. Y.—The Mohawk Electrical Supply Company, of 
Utica, has been incorporated -with the secretary of state, to do an 
electrical jobbing business. The capital stock is $25,000 in shares 
of $100 each. The directors are: George A. Redman, J. Frank 
Morse and Eleanor M. Morse, of Utica. 


Record of Electrical Patents. 


Week of December 11. 


837,951. TELEPHONE CALL REGISTER. Joseph J. O’Connell, 
Chicago, 111., assignor to Western Electric Company, Chicago, Ill. 
. Filed July 19, 1902. Registration is effected through a traveling 
transmitter mechanism and a counting train. 

837,994. MAGNETIC SEPARATOR. James C. Winder, East Point, 
Ga., assignor to E. Van Winkle Gin and Machine Works, At- 
lanta, Ga. Filed May 5, 1906. Three magnetic bars connected 
to an equal number of poles of an electromagnet are inserted in 
slots in a non-magnetic cable. 

838,005. ELECTRICAL CIRCUIT INTERRUPTER. Albert M. Bul- 
lard and William H. Matthies, New York, N. Y., assignors to 
Western Electric Company, Chicago, Ill. Filed September 9, 
1905. Two relays, each of which in opening resets the other. 

838,006. AUTOMATIC-EXCHANGE CIRCUIT. Albert M. Bullard, 
New York, N. Y., assignor to Western Electric Company, Chi- 
cago, Ill. Filed March 10, 1906. A method of combining manual 
and automatic exchanges. 

838,017. FORMER FOR ARMATURE COILS. William H. Foot, 
Wilkinsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. Filed May 8, 1905. An adjustable former. 

838,021. CONTROLLING MEANS FOR ELECTRIC MOTORS. 
Fletcher D. Hallock, Wilkinsburg, Pa., assignor to Westinghouse 
Electric and Manufacturing Company. Filed June 2, 1905. Re- 
newed January 20, 1906. A drum controller working in connec- 
tion with a contact disc. 

838,028. PHANTOM TELEPHONE SYSTEM. Thomas P. Jordan, 
Dallas, Tex., assignor to E. H. Cary, Dallas, Tex. Filed October 
3, 1904. Renewed December 20, 1905. A method of arranging 
circuits for preventing cross-talk. 


838,034. ELECTRICAL MACHINE. Benjamin G. Lamme, Pitts- 
burg, Pa., assignor to Westinghouse Electric and Manufacturing 
Company. Filed February 21, 1905. The armature and con- 
ductors are placed in two series of slots at different depths, 
the number of conductors in each slot varying inversely as the 
depth. 


838,048. ELECTRIC MOTOR. Samuel L. Nicholson, Pittsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing Company. 
Filed September 25, 1905. The armature is of greater length than 
the field, and is adjustable longitudinally. 


838,090. AUTOMATIC SWITCH MECHANISM. Augustus C. Dur- 
din, Jr., Chicago, Ill., assignor to Erwin & Company, Chicago, 
Ill. Filed January 13, 1906. A quick-break switch operated by 
fluid pressure. 


838,115. TELEPHONE METER. Newman H. Holland, Brookline, 
Mass., assignor of one-half to Charles Bate, Quincy, Mass. Filed 
January 31, 1902. A meter arranged to prevent the use of the 
transmitter except when released at the exchange. 


838.117. TELEPHONE SIGNAL. Thomas P. Jordan, Dallas, Tex., 
assignor of two-thirds to George A. Carden, Dallas, Tex. Filed 
June 15, 1906. A resetting drop. 


838,133. SINGLE-PUSH-BUTTON AUTOMATICALLY CON- 
TROLLED ELECTRIC-ELEVATOR SYSTEM. Frederick W. 
Newell, Hastings-upon-Hudson, N. Y., assignor to Otis Elevator 
Company, Jersey City, N. J. Filed June 19, 1905. The speed 
of the car is automatically controlled by the load. 
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838,136. COMBINED TELEPHONE AND DISTRICT MESSENGER 
SYSTEM. James G. Nolen, Chicago, Ill., assignor of one-half 
to Frank B. Cook, Chicago, Il]. Filed November 26, 1902. A 
method of attaching a messenger call system to a telephone 
circuit. 


838,138. AUTOMATIC APPARATUS FOR PREVENTING COLLI- 
SION OF RAILWAY TRAINS. Maurice Privat, Angouléme, 
France. Filed January 23, 1904. An electrically controlled, au- 
tomatic brake-setting system. 


838,139. TELAUTOGRAPH APPARATUS. Foster Ritchie, Acton 
Hill, London, England. Filed March 12, 1904. A _ pen-lifting 
mechanism. 
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838,084 — ELECTRICAL MACHINE. 


838,144. DYNAMOELECTRIC MACHINE. William Stanley, Great 
Barrington, Mass. Filed May 22, 1905. The rotor and stator 
windings are connected together, external means being provided 
for impressing alternating electromotive forces upon them. 


838,163. HIGH-TENSION INSULATOR. Frank G. Baum, San Fran- 
cisco, Cal. Filed October 24, 1905. A main section of insulator, 
furnished with petticoats, supports a supplemental insulator 
having vertical ridges which allow them to be washed by rains. 


838,165. BATTERY CELL. John W. Brown, Cleveland, Ohio, as- 
signor to National Carbon Company, Cleveland, Ohio, a corpora- 
tion of New Jersey. Filed June 4, 1906. One electrode is sep- 
arated from the cell by a non-porous partition which is removed 
when the cell is put to use. 


838,171. ELECTRIC-SWITCH BASE. Nathan W. Crandall, Hart- 
ford, Ct., assignor to the Perkins Corporation, Hartford, Ct., 
& corporation of Connecticut. Filed February 27, 1906. A 
locking plate is secured to the front face of the base. 


838,175. CONTROLLER FOR THE TROLLBÐY POLES OF ELEC- 
TRIC CARS. Alfred J. Edwards, Auckland, New Zealand. 
Filed August 22, 1906. The pole is held in position by a weight. 


838,177. ELECTRICAL CONTACT SHOE. Thomas Fildes, Rich- 
mond Hill, N. Y., assignor to George Cook, Allendale, N. J. 
Filed February 20, 1906. A shoe with inclined edges. 


838,192. TELEGRAPHIC RELAY. Isidor Kitsee, Philadelphia, Pa., 


assignor of one-half to William J. Latta, Philadelphia, Pa. Filed 
A siphon recorder. 


February 26, 1906. 


838 144.—DYNAMOELECTRIC MACHINE. 


838,235. ELECTRIC FUSE. Leonard B. Buchanan, Woburn, Mass. 
Filed April 2, 1906. An enclosed fuse surrounded by amorphous 
silicic oxide. 


838,244. AUTOMATIC RINGING DEVICE FOR TELEPHONE-EX- 
CHANGE SYSTEMS. William W. Dean, Elyria, Ohio, assignor 
to the Dean Electric Company, Elyria, Ohio. Filed January 16, 
1906. A high-resistance ringer, connected in parallel with a 


low-resistance telephone, is automatically cut out by a thermal 


device at the exchange. 


838,251. SPARKCOIL BOX FOR MOTOR-VEHICLES. Russell 
Huff, Detroit, Mich., assignor to Packard Motor Car Company, 
Detroit, Mich. Filed September 27, 1906. A method of mount- 
ing a spark-coil. 


838,273. ELECTRIC-WAVE-FORM TRACER. Robert Rankin, Ith- 
aca, N. Y. Filed August 23, 1905. A modified cathode-ray curve 
tracer. 
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838,280. MERCURY-VAPOR LAMP. Hans V. Siim-Jensen, Copen- 
hagen, Denmark. Filed April 25, 1905. Renewed November 14, 
1906. An auxiliary receptacle, attached to the lamp tube, con- 
tains mercury and is perforated at the surface of the mercury 
in the tube. 


838,304. LIGHTNING ARRESTER. Frank B. Cook, Chicago, Ill. 
Filed May 9, 1906. A thin dielectric of softenable material is 
interposed between suitable electrodes. 
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238 163.—HIGH-TENSION INSULATOR 


838,315. CONTROL OF ELECTRIC MOTORS. William Geipel and 
Frederick M. T. Lange, Southwark, England. Filed January 15, 
1906. A controlling rheostat which permits a considerable por- 
tion of the resistance to be cut out when starting. 


838,362. RECEIVER FOR TELEPHONES. Louis Steinberger, New 
York, N. Y. Filed January 16, 1905. The insulating material 
of the receiver has a comparatively massive end. 


838,372. GALVANIC BATTERY. Benjamin J. Blameuser, Chi- 
cago, Ill, assignor to Chicago Compound Battery Company, 
Chicago, Il. Filed June 7, 1905. A container for the electro- 
lyte is placed in the bottom of the cell. 


838,393. GOVERNING DEVICE FOR DYNAMOS. Charles A. Eck, 
Newark, N. J. Original application filed August 12, 1903. 
Divided and this application filed June 15, 1905. Renewed 
May 29, 1906. A dynamo with longitudinally adjustable arma- 
ture, the motion of which when attracted by the field-magnets 
tends to disengage the driving mechanism. 


838,404. RELAY. Max R. Hanna, Schenectady, N. Y., assignor to 
General Electric Company. Filed May 26, 1906. An alternating- 
current relay for railway-signaling systems. 


838,407. SAFETY DEVICE FOR BOOSTERS. John D. Hilliard, 
Jr., Glens Falls, N. Y., assignor to General Electric Company. 
Filed July 2, 1904. A reverse-current circuit-breaker for boost- 
ers. 


838,410. ELECTRIC MEASURING. INSTRUMENT. Otto Holz, 
Schenectady, N. Y., assignor to General Electric Company. Filed 
July 14, 1905. A frequency indicator actuated by interrupted 
current. | 


838,280 —MERCURY-VAPOR LAMP. 


838,423. METHOD OF PRODUCING ELECTRIC COILS. Isidor 
Kitsee, Philadelphia, Pa. Original application filed May 3, 1905. 
Divided and this application filled June 15, 1906. Conducting 
material spread upon a non-conducting surface is divided spirally 
to form a continuous conductor. 


838,482. INSULATOR FOR LINE CONDUCTORS. James M. Weed, 
Denver, Colo. Filed August 10, 1905. The insulator proper is 
supported on a tubular pin and holds a wire-supporting pin. 


838,495. BLOCK-SIGNAL APPARATUS. Alexander Bevan, Provi- 
dence, R. I. Original application filed February 10, 1906. Divided 
and this application filed October 25, 1906. An electromagnetic- 
ally operated target signal. 


838,500. WIRE-CABLE CLAMP. John H. Cook, New York, N. Y., 
assignor to Henry B. Newhall, Plainfield, N. J. Filed October 21, 
1901. The clamping bolts are attached permanently to one jaw. 
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THE ENGINEER AND NATURE. 

Engineers seem to be looked upon by laymen as heartless, 
cold-blooded persons without any artistic feeling whatever. They 
are supposed to look merely upon the utilitarian side of problems, 
dismissing as of no importance whatever all questions of har- 
mony and beauty. When thev see a waterfall they see nothing but 
so much water falling down and converting its potential energy 
into heat, and the only thought that this arouses is how much 
power can be obtained there. 

Possibly the engineer himself is somewhat to blame for this 
attitude of the public. He is rather apt to dwell upon the 
usefulness of nature’s resources than upon their beauty; but this 
is not necessarily because he does not appreciate the latter, but 
While 


enjoying the beauty of a majestic waterfall, he may also take 


because he has been trained to value highly the former. 


pleasure in estimating just how much power could be obtained 
there. He thinks how much work might in this way be per- 
formed, and, perhaps, if he is sentimental, he may wonder 
how many toiling hands might thus be relieved of drudgery 
and set to doing work of a higher character. And when every 
one else is talking about the wonderful beauty of the scene, is 
it not natural that he should point out the features which others 
do not appreciate? His attitude is rather that of one who sees 
both sides of the question and presents that neglected by others, 
rather than that of one who sees only its money value. 

In an interesting address delivered by Sir Alexander B. W. 
Kennedy before the Institution of Civil Engineers, of Great 
Britain, an abstract of which appeared in the issue of the ELEC- 
TRICAL Review for December 22, the speaker, among other 
topics, touched upon this one: The relation of engineers and 
engineering to nature. Admitting that engincers are sometimes 
guilty of disfiguring nature, he thought that actually the dis- 
figuring was less than is generally believed. He was not inclined 
to admit that the conversion of an upland valley bottom into a 
lake, or the construction of a dam, thus bringing blue water 
where boggy peat land was before, was doing any harm to nature; 
nor that a fine masonry dam is an eve-sore. Moreover, since 
such waterworks are necessary for cities and can not be obtained 
otherwise, the engineer should not be blamed unless he does the 
work with wanton disregard to all appearance. Water storage 
for power purposes can hardly be put upon the same high plane, 
but if the net result of the whole is to give cmplovment to 
hundreds of men in places where hitherto no one could maintain 
himself, the schemes are justified, even at tlfe expense of ruling 
a straight line across the landscape. If there is anything in- 


iquitous in the utilization of water power, every one is involved 
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in the guilt accompanying the utilization of our coal fields, com- 
pared with which the hydraulic works are microscopical. 
Speaking particularly about railroads, Sir Alexander said 
that while it might have been better, possibly, if we had stuck to 
stage coaches, and never gone traveling, the world itself 
has elected otherwise. This being the case, it is the duty of the 
engineer to supply the necessary roads, and it did not seem that 
in all cases were they disfigurements. While the speaker often 
wishes that the Swiss railways would burn smokeless coal, he 
admired the trail of white steam, which is more in keeping with 
the landscape than the trail of dust which marked the course of 
the stage coach. It is possible that this smoke may be banished 
from Switzerland by adopting electric traction, but in that case 
the steam would go also. It frequently happens that the railway 
itself, while perhaps not a thing of beauty, is much less dis- 
figuring than the town through which it passes; and for this the 
engineer is not to blame. Those who are guilty there are the 
architects and builders, who would perhaps be among the first 
to point out the ugliness of a railway cut. We have heard a 
great deal in this country about the value of natural beauty and 
the unappreciative engineer. No one will deny that certain 
majestic scenes are of enormous value, but generally they give 
pleasure to but a few; while by accepting nature’s gifts and con- 
verting them into something a little more useful a much larger 
number of people would be benefited. This may not be suff- 
cient excuse for destroying or even damaging nature’s pictures, 
but it is an idea that should always be borne in mind. Perhaps 
a straight line of railway is not artistic, but it is certainly much 
less disfiguring than the lines of advertising signs which are 
erected on the adjacent property which is supposed to be im- 
jured by the road. However, railway companies and others 
engaged in large work do to-day pay more attention to artistic 
questions. The road is beautified wherever possible, and digni- 
fied, and even beautiful, buildings are erected. Yet some cold 
critic no doubt will say that this is because the engineer of to-day 
realizes that such methods have some value in themselves, 


TESTING ELECTRICAL MATERIALS. 

On another page of this issue will be found, somewhat con- 
densed, an interesting paper by J. Epstein, recently read be- 
fore the Institution of Electrical Engineers, of Great Britain. 
Mr. Epstein has had a large experience in this work, and his 
views are valuable, not only for themselves, but because they 
show German practice in the selection and testing of materials 
for the construction of electrical machinery. 

In such work, naturally, laboratory methods are of. great 
value, for only in this way can the manufacturer obtain an idea 
of the value of any material before it has been used. New lots 
of iron should be tested for their magnetic properties, insulating 
material for its dielectric strength and resistivity, copper for 
its conductivity—in fact, all the materials used should be sub- 
jected to some sort of examination. This has become the cus- 
tom in all important works, and information obtained in this way 
will often determine whether a consignment of material is ac- 
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ceptable or must be returned. It is probable that the material 
used in constructing electrical machinery is subjected to more 
severe tests before it is accepted than that used in any other 
industry. 

However, as Mr. Epstein points out, these preliminary tests 
must not be given undue weight in determining the value of the 
materials for construction purposes. An insulation with a low 
dielectric strength is not suitable for high-tension apparatus; 
and, on the other hand, it does not follow that because the 
dielectric strength is high the material will be suitable; in fact, 
its mechanical properties are just as important as the electrical, 
and the latter, as a rule, can only be determined by the test of 
use. In selecting iron it is, of course, desirable to have one 
with good magnetic qualities; yet in the design of a machine 
it is generally necessary to allow, in the calculation, for poorer 
materials. Some companies make a practice of testing the iron 
as it is delivered and grading it, so that when any particularly 
severe requirements are made they can be met. A rather inter- 
esting point was made in the paper, that the purer the copper, 
the better; while, on the other hand, iron is improved by the 
presence of small amounts of certain impurities. Sometimes a 
material having particularly good qualities is not as suitable as 
one not quite so good. A carbon brush, for example, with a 
low coefficient of resistance, will decrease the commutator fric- 
tion losses, but it will also probably, due to its higher conduc- 
tivity, increase the electrical losses of commutation, and may 
in this way result in a less efficient arrangement. In selecting 
any material these various characteristics must be borne in mind 
and one balanced against the other to obtain the most satisfactory 
results. 

After the materials have been selected the most important 
test is that which determines whether the new machine, as com- 
pleted, fulfils all the requirements. It is often desirable to test 
each part of the machine by itself, but this should be merely a test 
to detect faults so that they may be corrected before the machine 
is assembled. Tests are frequently made for the insulation of 
various parts, but it is thought not to be desirable to carry 
these tests too high, not because an excessive potential over- 
strains the dielectric, but because such a test, if prolonged, may 
bring about chemical changes due to surface or other discharges, 
and in this way actually develop faults which would otherwise 
not exist. 

The final test to determine whether the machine will pass or 
not is, of course, to examine its performance under specified 
operating conditions. A certain efficiency is required, and in 
order that the insulation may not deteriorate the tempera- 
ture of the parts must not become too high. There are accepted 
standards for these requirements, which are in general adhered 
to; but, as is pointed out, it does not follow that because a ma- 
chine does a little better than was asked that it is so much more 
valuable. If it will run several degrees cooler than was expected, 
the difference is on the right side; but the temperature limits 
set are low enough, and unless the machine is to be overloaded 
frequently it will probably have no longer life than had it 
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merely met the requirements. Moreover, a slight gain in effi- 
ciency, while good, should not be given undue importance, be- 
cause there are so many other phases in the operation of a power- 
house where the question of efficiency is neglected. Instead of 
calling for the highest possible efficiency for the dynamo it might 
be better in many cases to use a somewhat cheaper machine here 


and pay more attention to other parts of the equipment. The 
boiler house is frequently neglected in this respect. _ 

Mr. Epstein advises determining the efficiency of electrical 
machinery by measuring the losses. This is a common practice. 
The advantages are the small amount of power to be generated 
and measured. Errors made here have little effect upon the 
final value of the efficiency, since if the total losses are ten 
per cent, an error of ten per cent in any measurement means 
considerably less than one per cent in the final value. The 
accuracy thus made possible compensates, no doubt, for the 
slight change in efficiency which may take place if determined 
under actual load conditions. For determining the temperature 
rise of the machine, which really determines its rating, ap- 
proximately full-load conditions must be obtained. This is one 
of the difficult problems with which the shop has now to con- 
tend; but means are being found for doing so without unneces- 
sary waste of energy. While such tests determine the proper 
rating of any machine, low temperatures in general do not add 
anything to its value to the manufacturing company, as the 
price has already been agreed upon, and in operation this quality 
is simply a reserve seldom to be called upon. 


THE ELECTRIC DRIVE. 
The advantages of the electric drive for shops have been 
pretty thoroughly discussed again and again. 
and result in a more efficient production and utilization of power 


They are many 


and a general improvement in shop conditions. Each character 
` of shop, however, presents its own problems, and in all of these 
there are generally some special features which make the electric 
drive particularly advantageous. 

The new method of driving has made possible an important 
development in shop practice—that of carrying the ma- 
chine to the work, instead of the work to the machine. 
To-day, when heavy work is to be done, it is very frequently the 
rule to carry it out by a number of light, portable tools, which 
are taken to the work. Several of these may be in use at one 
time, thus reducing the time required for completing the job. 


Moreover, since the tools are considerably lighter than the work, 


much time and labor is saved by adopting this method. Fre- 
quently, cases arise in which the work is difficult if performed in 
any of the older ways; but, by means of a light, portable, elec- 
trically driven tool, the necessary machine work can easily be 
done. 

There is another method in shop work which impresses the 
visitor, and which may lead him to inquire whether it is a 
relic of old practice or has been found to be, on the whole, 
the most satisfactory. This is the placing of enormous masses 
of metal upon which work is to be performed upon moving 
tables and moving the work against the tool. For example, one 
frequently sees enormous castings, weighing from fifty to a 
hundred tons, slowly and majestically sliding back and forth, 
while one or two tools, weighing a few pounds apiece, scrape 
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Such 
a method must be very expensive, because the machine itself 


away a little excess material from certain spots.. 


must be large, and the motor capable of moving and reversing 
Why should not the tool itself be 
moved, for certainly the same rigidity of structure could be 


the load must be powerful. 


secured for the work with a much lighter moving load. The 
introduction of the electric motor into shop practice has indeed 
brought about many important changes, but in very many cases 
the motor is considered merely as a supplementary device to be 
hitched to the old tool, and the full advantage which might be 
derived from the use of the new driving mechanism has not been 
seized. We are likely to see still further progress in shop driv- 
ing in the next few years, particularly in places where the 
motor is not merely a new device in an old shop. 


WIRELESS TELEPHONY FOR THE DEAF. 

The possibilities of wireless telephony have been the subject 
of comment for some years past, but only recently have plans 
which seem to offer solutions been suggested. These, it is 
reported, have well advanced in the experimental stage, as mes- 
sages have been transmitted more than twenty miles. Interest 
has naturally been renewed in the subject, and there is one phase 
of it which is particularly attractive. A letter has been received 
asking us what are the possibilities of adapting a wireless tele- 
phone system to help the deaf. The microphone has been found 
very useful in this way, but it has several serious disadvantages. 
One of these is the cord attachment between the transmitter 
and the receiver. Another, which is really more serious than at 
first sight would appear, is the necessity for the person to whom 
the deaf one talks to speak into a telephone instrument. This 
ig really a hindrance to conversation. It is embarrassing and 
requires a good deal of practice before one can do it easily. Our 
correspondent asks whether it would not be possible to use one 
of the wireless systems, thus doing away with the cord and 
making the movements of the deaf person as independent as 
those of one wearing eye-glasses. This one step alone would be a 
great help, but if, further, the transmitter could be constructed 
so that it was not necessary for one to speak directly into it, 
conversation would be much easier and the serious disability of 
the deaf largely removed. 

It is not at once apparent just how this much-to-be-desired 
plan can be brought about. The systems at present employed 
require a good deal of apparatus, which is much too complicated 
for such purposes; but it does not require a great stretch of the 
imagination to conceive of a small transmitter placed on a con- 
venient table, the mechanism of which is driven by a noiseless 
motor, and which to the ordinary eye would not attract particu- 
lar attention. This might be sensitive enough to transmit clearly 
words spoken some distance from it. The receiving device would, 
of course, be carried by the afflicted person. Or we may go still 
further and imagine a small transmitter carried in the vest 
pocket, which transmits to the ear sounds which it receives. 
There are, no doubt, a great many difficulties to be overcome 
before such a desirable device is to be had, but that there would 
be a field for it no one will question. 
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Street Lighting Fiesta at 
Oakland, Cal. 


Oakland has been considered a resi- 
dence city, being located across the Bay 
from San Francisco and related to the 
latter as Brooklyn is to New York. 

After the disaster in San Francisco, 
Oakland increased in population from 
110,000 to 225,000 inhabitants and im- 
mediately assumed a cosmopolitan appear- 
ance. It had long been the terminus of 
transcontinental railroads; also had a deep 
sea water-front, yet it remained resi- 
dential in character. It had its Chamber 
of Commerce and Merchants’ Exchange, 
vet there lacked progressiveness and unity 
of civic interests. The advent of new in- 
dustries and increased population awak- 
ened the merchants. They came together 
through their two commercial organiza- 
tions, and decided that the business streets 
must be well lighted. Even though the 
stores were closed evenings, except Satur- 
days, still by lighting up every night, the 
thoroughfares would become a promenade 
for the people and artistic display of 
goods, in bright windows, would enhance 
trade. 

Plans were discussed. The are was dis- 
carded. The streets should have orna- 
mental Jamp posts. One near each cor- 
ner, making two including the cross street, 
and one in the centre of each of the 
200-foot blocks. The design adopted 
is pleasing in appearance and practical 
in application. It stands ten feet high 
with a sixteen-inch frosted globe in the 
centre and two twelve-inch globes, one 
on each branch. The standard is made 
of cast iron painted a dark brown and 
the relief filigree work shaded a deep 
green, The colors are such as not to 
show hand prints or scratches. The ef- 
fect is exceedingly ornamental—massive 
yet graceful. The top globe contains a 
cluster of four sixteen-candle-power in- 
candescents and there are three in each 
branch. The total light flux is small 
compared to the same wattage in an arc, 
yet with the blaze of light from the store 
windows, it is surprising to note the bal- 
aucing effect of this light at the curb. 
The electroliers are certainly ornamental ; 
day as well as night, being a relief to the 
straightness of street lines. The property 
owners paid for the electroliers, costing 
#85 each, by a voluntary tax of $1.20 per 
front foot which allowed for streets and a 
very few owners who would not contribute. 
Some owners paid for the placing of addi- 
tional electroliers. The city pays for the 
current, which is supplied by the Oakland 
Gas, Light and Heat Company. 

This was all worked up that the first 
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night of illumination should be celebrated 
by a “Lighting Fiesta.” The occasion came 
off December 14. The streets were made 
brilliant with lights. Wires were stretched 
between the electroliers which are supplied 
underground, and strings of incandescents, 
sixteens and eights, were strung to the 
buildings. Electric signs and specially 
worked out designs added their part; like- 
wise the show windows. The main streets, 
Broadway, and Washington and cross 
streets, almost a mile, were a mass of peo- 
ple—150,000, The fiesta parade was com- 
posed of floats representing the various 
Campbell Grocery Com- 
pany—a number of stuffed camels and 


business houses. 


Scotch bagpipes playing the Highland air, 
“The Campbells are Coming,” and com- 
ing hehind were a string of their delivery 
wagons throwing out samples. A pro- 
duce dealer, showing a rack of dressed 
fowls, fish, crabs, etc.; tailoring floats, 
lumber floats, bands of music and red 
fire. Autos and touring cars with elec- 
trie flash signs, mounted marshals of the 
various divisions had batons flashing vari- 
ous colored lights. Such as this composed 
the fiesta parade and held the crowds for 
the hour it took to pass, and then the 
sidewalks became a moving mass until 
long after midnight. 

All this enthusiasm was developed in 
what was supposed to be a demure town 
—no other event than the lighting of 
street posts. It put into circulation thou- 
sands of dollars for that night by the mer- 
chants awakening to the realization that 
an attractive store front, a bright window 
and a well-lighted thoroughfare is the 
cheapest and best advertisement. 

‘What Oakland has done, following other 
cities, is just what other cities can do to 
stir themselves into commercialism. 


New York Electrical Society. 


The 264th meeting of the New York 
Society was held Wednesday, December 
19. <A. O. Benecke, of the American 
Instrument Company, Newark, N. J., 
lectured on “Electrical Measuring Instru- 
ments.” Mr. Benecke covered much of the 
ground traversed by recent investigators in 
the field of electrical measurement, and 
brought out many new and instructive 
points of the subject. The following 
members were elected: John W. Brooks, 
Sydney F. Weston, Edward I. Waldo, 
F. P. Thorp, F. H. Leonard, Jr., Nathan 
Fleischer, Albert C. Boeri, Aldred K. 
Warren, Chas. H. Hadlock, Kingsley G. 
Martin. 
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Electrical Resistances of 
Alloys. 


At a recent meeting of the Physical 
Society of London a paper “On the Elec- 
trical Resistances of Alloys” was read 
by Dr. R. S. Willows. Lord Rayleigh has 
given a theory intended to account for 
the high resistance of allovs compared 
with that of the constituent metals (Na- 
ture, June, 1896, and Collected Papers. 
vol. iv, p. 232). According to this theory, 
when a current is sent through an alloy 
it sets up a series of Pelticr effects at the 
junctions of the dissimilar metals, and 
hence also a back electromotive force. 
Since these effects are proportional to the 
current, they are indistinguishable from a 
resistance under ordinary conditions. It 
is this spurious resistance that may ac- 
count for the difference in behavior of an 
allov and a pure metal. The author at- 
tempted to put this in evidence by measur- 
ing the resistance of an alloy with direct 
and also alternating currents. At the in- 
stant of reversal of the latter the hack 
electromotive force will assist the external 
electromotive force, and hence more cur- 
rent will pass, i. e., the resistance will ap- 
parently be reduced. A bridge method 
was used, the frequency varying between 
10.989 per second. No spurious resistance 
could be detected. If it were present its 
temperature coefficient would’ probably 
differ from that of a pure resistance. The 
method was therefore used between tem- 
peratures 100 degrees centigrade and that 
of liquid air, but again with negative re- 
sults. A minimum accuracy of 0.02 per 
cent was attained. | 

Professor J. A. Fleming said Lord Rav- 
leigh’s theory was ingenious, but it pre- 
supposed a coarseness of structure in the 
alloy. An alloy was probably a substance 
of the nature of a solution with a fine 
structure, and it was difficult to see how 
thermo-electrie electromotive forces could 
he brought into play without discontinuity 
of material. 

A. Campbell said that shortly after 
Lord Rayleigh advanced his theory he 
made some experiments to try to detect 
if allovs showed changes of resistance 
when tested with alternating and direct 
currents. The alloy selected was ferro- 
nickel, as it was expected that this would 
show the effect strongly, as the constitu- 
ents give a strong thermo-electric electro- 
motive force. No difference could be de- 
tected between the apparent resistance 
with the direct current and with alternat- 
ing current of frequencies up to eighty 
per second (the usual correction for con- 
tact difference being found and applied). 
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The Whitney Development on the Yadkin. 


One of the Most Important Hydroelectric Projects Now Being Carried Out in the Southland. 


UCH has been written about elec- 
trical power development in the 
Charlotte section of the Carolinas. 


M 


The newspapers almost daily carry stories 
of the great work that has been and is 


being undertaken. A great deal of this 
development is being accomplished by local 
mills for their own use; and regarding 
this, little is heard save in a general way. 
But by far the greatest of these under- 
takings are those of the Southern Power 
Company, with headquarters in Charlotte, 
N. C., and the Whitney Reduction Works, 
of Whitney, N. C. It is the great develop- 
ment undertaken by the latter company 
that will be treated in this article. 
THE MAGNITUDE OF THE PROJECT. 

Almost everybody has heard of the Whit- 
ney company and knows in a general way 
that it has for its purpose the developing 
of a great water-power on the Yadkin 
river. The public, however, has little con- 
ception of the magnitude of the work now 
being done and what remains yet to be ac- 
complished. So enormous, indeed, is the 
project that one familiar only with small 
things is completely amazed when he sees 
for the first time a bare outline of the 
work. It requires hours of careful scru- 
tiny about the scene of operations before 
the greatness and significance of the un- 
dertaking are realized even to the slightest 
degree. The extent of the work, the bold- 
ness and audacity of the proposition, the 
infinite nerve behind it, and the enormous 
sum of money to be expended make the 
ordinary citizen feel very small and in- 
significant when the vastness of the scheme 
as a whole is contemplated. 

THE BEGINNING OF THE WORK. 

For countless years the Yadkin has 
been roaring down a precipitous course, 
wearing huge boulders smooth as glass, 
wasting energy of ample power to turn 
every wheel for one hundred miles in its 
vicinity. Men saw it and thought of the 
great waste of power, but nothing was 
done. Ten years ago Captain E. B. C. 
Hambley, the right. man, perceived the 
opportunity presented and set himself to 
the task of perfecting a scheme to harness 
the river and develop its water-power. A 
company was formed with the immense 
capital necessary to carry out the idea, 
and is now engaged in making ready to 
transform the waste of energy into pro- 
ductive power. It required seven years 
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after the organization of the company for 
its plans to mature. One year ago the 
first real work was commenced and it will 
perhaps be more than a year hence before 
the completion of the first part of the 
work proposed. Millions of dollars have 
been expended already and millions more 
will be expended. When all is finished 
there will be generated sufficient electric 
power to run every factory now operating 
within a radius of 100 miles of the plant 
in this, the busiest manufacturing seat of 
the New South. There will be additional 
power sufficient to supply with electricity 
any new manufacturing industry that may 
be established in this territory, for elec- 
tric car lines in and between the different 
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cern include more than 15,000 acres of 
land lying along the Yadkin, adjacent to 
the water-power site. The company has 
enormous resources, is liberal and pro- 
gressive and, perhaps, surpasses all other 
agencies combined looking to the indus- 
trial development of North Carolina, and 
it is a simple fact that in the end it will 
accomplish more for this state than any 
man or any company of men ever wrought 
for the public weal in the Commonwealth’s. 
entire history. It will create a new land 
and contribute immeasurably to the new 
civilization which the South is fast estab- 
lishing. 

LEADING SPIRIT OF THE MOVEMENT. 

To see far enough into the future to 
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PENNINGTON PowER PLANT, WHITNEY, N. C., To FURNISH ELECTRIC LIGHT FoR WORK 


towns in the proximity of the plant, and 
enough for every other purpose which elec- 
tricity may serve. 
THE MEN AND MONEY IN THE MOVEMENT. 
The concern doing this work is headed 
by George I. Whitney, of Whitney & Ste- 
venson, Pittsburg bankers, E. B. C. 
Hambley, of Salisbury, who conceived the 
plan of development and who was vice- 
president and general manager until his 
demise last summer. The capital of the 


company is $10,000,000, and the total 


valuation of the various properties is es- 
timated at $9,000,000. The main offices 
of the concern are at Salisbury. F. L. 
Stevenson, of Pittsburg, is treasurer and 
J. J. Kennedy, of New York, chief engi- 
neer. The various properties of the con- 


tackle the job of acquiring such immense 
property held by a multitude of interest 
marks E. B. C. Hambley as a man of un- 
commonly broad and prospective view. 
Mr. Hambley, an Englishman, came to 
North Carolina many years ago and en- 
gaged in the mining business. He had 
been for a long time one of the most po- 
tent factors in the industrial development 
of the state, and this new undertaking, 
while by all odds the greatest of his many 
enterprises, is not by any means the first 
great work he has accomplished for North 
Carolina development. He was an engi- 
neer of world-wide fame. Since his death 
last summer the local management of the 
company has largely been in the hands of 
John S. Henderson, of Salisbury, who was 
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at that time, and is yet, attorney for the 
concern. 
PURPOSE OF THE PROJECT. 


The conversion of the dynamic force of 
the Yadkin into about 110,000 electrical 
horse-power is the object of the Whitney 
company. Water power will be developed 
at two different points on the river a few 
miles of each other, and the energy thus 
harnessed will be converted into electric- 
ity. The full significance of this proposi- 
tion may be better realized, perhaps, when 
it is stated that the manufacturing indus- 
try of the territory roundabout uses now 
about 100,000 horse-power, hence the re- 
sult of the Whitney company is that all 
these industries and many new ones may 
be operated by the electric power generated 
at the power-house at a great saving in 


costs. 
PLAN OF OPERATION. 


The first proposition of the company is 
to develop some 46,000 electrical horse- 
power in the immediate vicinity of the 
town of Whitney by means of a dam across 
the river, and a canal which will deliver 
the water to the power-house. Apparently 
about half the river bed has been re- 
claimed by means of a coffer dam. Be- 
hind this breastwork the first part of the 
dam is being built. It will be 1,000 feet 
long, thirty-eight feet high, twelve feet 
thick at the top and fifty-eight feet in 
width at the base. It will rest on the 
solid rock bed of the river, anchored for 
all time. The dam is of massive granite 
masonry, in Portland cement mortar, of 
stone averaging ten tons each. The gran- 
ite in the dam alone is estimated to be 
worth $1,500,000. This dam will impound 
15,000,000 gallons of water drained from 
an area of 4,100 square miles. The river 
at this point has an estimated minimum 
flow of 1,700 cubic feet of water per sec- 
ond. The dam will deliver the water into 
a canal which will have a capacity of 3,300 
cubic feet of water per second. The canal 
will be 140 feet wide, twenty feet deep and 
will be constructed aeross country four 
and one-half miles to a point just above 
the narrows of the Yadkin, where it will 
deliver the water under a head of 120 feet 
to six turbines, each of which will be con- 
nected with an alternating-current gen- 
erator of 6,700 horse-power capacity, with 
a maximum capacity of twenty-five per 
cent more. The power developed here will 
be available the early part of 1907. 

Current will be transmitted by copper 
wires to distant customers at 30,000 and 
60,000 volts, and to customers within ten 
miles at 10,000 volts. The cost of the 
construction of the dam and canal, in- 
stallation of machinery, transmission lines, 


ELECTRICAL REVIEW 


ctc., will be at the rate of $100 per horse- 
power. The entire work done to date, in- 
cluding the acquirement of property, has 
cost $2,500,000, and as much more will 
be expended before the company has com- 
pleted what it set out to do. One thou- 
sand men are working all along the line 
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enough power produced there to run Pied- 
mont Carolina. 
LOCATION OF THE ENTERPRISE. 

The scene of operations of the Whitney 
company is along the Yadkin river in 
Stanley county, not far distant from the 
point where Stanley, Rowan, Montgomery 


Mat Dam, UNDER Construction (50 000 Horse-Powrr) WHITNEY, N. C. 


day and night and $100,000 is being paid 
out monthly. 
The remainder of the 110,000 electrical 


_horse-power to be developed will be avail- 


able at a later date. At a point above the 
dam the company has another site where 


and Davidson counties touch each other. 
Whitney, field headquarters for the army 
of workmen, is a new town of about 2,000 
people. It has been built and is owned 
by the company. It is pleasantly situated 
near the river and occupies a portion of 
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it will develop 30,000 additional horse- 
power, and down below the Narrows there 
is still another capable of producing 36,000 
horse-power. Some writer was of the 
opinion about ten years ago that ten or 
twenty thousand horse-power might be de- 
veloped along the Yadkin at these points. 
A day is at hand when there will be 


an extended town site that will be dotted 
with dwellings and mills at some distant 
date. Lights and water are supplied by 
the power-house already built. The town 
is reached from Salisbury by the Southern 
Railroad, the company’s own railroad join- 
ing the Norwood branch of the Southern 
at New London. There are two other rail- 
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roads proposed and when these are com- 
pleted Whitney will enjoy railroad facili- 
ties to the fullest extent. There are already 
telephone and telegraph lines running into 
the town. There is an abundance of pure 
water in the town, the surrounding scenery 
is mountainous, drainage excellent and the 
climate, like that of all other sections of 
the Piedmont region, is superb. The town 
is situated about mid-way between Wash- 
ington and Atlanta and can be reached in 
ten hours from either city. It is the nu- 
cleus around which one of the most im- 
portant manufacturing centres in America 
will be built and the town in time will 
become one of large population and great 
wealth. 
“THE NARROWS.” 

The “Narrows,” the scene of all this 

development, is probably the most remark- 
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this whole matter is what it will save in 
the production of manufactured articles. 
Some idea may be gained from a few fig- 
ures approximately made. The cost of 
developing horse-power by steam with coal 
at $3.60 per ton is from $35 to $50 per 
horse-power per annum. It is estimated 
that in this territory there is now being 
used 100,000 horse-power developed by 
steam. It is estimated, furthermore, that 
it costs $4,000,000 annually to produce this 
power. Supposing that the Whitney Re- 
duction Company will furnish this power 
at $25 per horse-power annually, it will 
mean a saving to the manufacturers of this 
section of North Carolina $1,500,000 
yearly, and at the same time, if the com- 
pany can realize sixty per cent of the cost 
of steam power, its income from the sale 
of electricity alone is estimated at more 


VIEW OF THE ‘‘ NARROWS” OF THE YADKIN RIVER, FROM PALMER MOUNTAIN, WHITNEY, 
N.C. WuiptH or RIVER ABOVE ‘‘ Narrows” 18 1,800 FEET, aT THE “ NARROWS,” 


60 FEET. 


able natural power in the southern water- 
shed. In the vicinity the Yadkin has a 
fall of 129 feet in four and one-half miles; 
at the “Narrows” it falls ninety feet in a 
little over a mile. Starting at the lower 
end of the Narrows gorge the river has in 
ten miles a fall of more than 200 feet, or 
more than twenty feet to the mile. As 
it approaches the gorge formed by the en- 
croachment of the Uwharrie mountains 
upon its channel, it suddenly plunges into 
the head of the “Narrows,” through which 
it passes for a distance of about three 
miles, compressed into an inconceivably 
swift torrent, having a width of not more 
than sixty feet. Through this gorge the 
river has cut its way over volcanic rocks. 
THE CHIEF FEATURE OF THE DEVELOP- 
MENT. 

After all has been said, the most im- 

portant feature to North Carolina about 


than $630,000 a year, gross. Within four 
years the Whitney company will work an 
economic saving to Southern industries 
that will amount to more than the sum 
expended and required in developing the 
power. In a generation at these rates 
more than $50,000,000 will be saved, or 
more than $150,000,000 in a century. 

In 1880 North Carolina had forty-nine 
mills, consuming 28,000 bales of cotton. 
To-day she has more than 250 mills, con- 
suming 550,000 bales, some of these mills 
being the best equipped and largest in the 
world. North Carolina shows an increase 
of 197 per cent in the value of her manu- 
factured cotton products. Valuable latent 
resources are being developed and there is 
a great influx of outside capital seeking 
investments, and every sort of development 
is forging forward with remarkable rapid- 
ity. One of the most potent factors in 
connection with the commercial activity 
will be the furnishing of permanent and 
cheap power from the Yadkin. 
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The Physical Meaning of Pow- 
er-Factor and the Signifi- 
cance of a Power-Factor 
Less Than Unity Without 
Phase Difference. 

The term “power-factor” is defined 
by Professor Alfred F. Ganz, who also 
shows how it is derived and what is the 
effect when the wave-forms of current or 
electromotive force are not harmonic. It 
is shown that the power-factor, when de- 
fined as the ratio of the average power, as 
measured by a wattmeter, to the product 
of the effective values of current and elec- 
tromotive force, is a maximum when the 
synchronous harmonic components are in 
phase, and that only the fundamental har- 
monics of the current wave produce real 
power, while the upper harmonic com- 
ponents produce so-called wattless power. 
When the current wave is not harmonic 
the current may be zero at the same in- 
stant as the electromotive force, so that 
there would apparently be no phase dis- 
placement; yet the ratio of true to appar- 
ent watts might show a power-factor con- 
siderably less than unity. The phase dis- 
placement might also be measured with 
reference to the maximum values of cur- 
rent and electromotive force, but this dis- 


placement is less easily determined, due 
to the flatness of the curves. Power- 
factor should also be considered in meas- 
uring pulsating direct currents, since the 
products of the average values of current 
and electromotive force will give a result 
greater than the actual power as measured 
by a wattmeter. An instance of this kind 
is offered by the mercury vapor rectifier, 
in which the current wave is considerably 
distorted —Journal of the Franklin In- 


stitute (Philadelphia), December. 
=> 

The Virginia Portland Cement Com- 
pany, of Fordwick, Va., is about to add 
2,000 barrels per day capacity to its plant, 
which will be one of the largest cement 
plants in the South. Many improvements 
will be made in the buildings and ma- 
chinery; there will be a new power-house, 
and the existing mill will be driven by 
electricity. In the power-house two tur- 
bines are to be installed, and the boiler 
capacity, increased by 1,500 horse-power, 


will now aggregate 2,000 horse-power. 
The whole of the old and new machinery 
will be driven by electricity. The con- 
sulting engineers of this plant are W. 
B. Barstow & Company, of New York 
and Portland, Ore., who have also been 
retained as consulting engineers for the 
new plant of the Seneca Button Com- 
pany, at Poughkeepsie, N. Y., which is 
to be operated electrically throughout ; and 
for the Bergen Point Chemical Works, 
Constable Hook, N. J., which are about 
to be equipped with a new light and power 
plant. ; 
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SELECTION AND TESTING OF MATE- 
RIALS FOR CONSTRUCTION OF 
ELECTRIC MACHINERY.' 


BY J. EPSTEIN. 


The material which plays the most im- 
portant part in the construction of elec- 
trical machinery is copper, which must 
be used in its purest state in order to 
obtain a good conductivity. Provided 
therefore that copper possesses the re- 
quisite conductivity, its suitability for 
electrical purposes is assured. 

In measuring the resistance of copper 
the temperature of the sample to be test- 
ed must first be allowed to assimilate 
itself to that of the laboratory, and no 
readings should be taken until the sample 
has acquired the temperature of its sur- 
roundings. 

The cross section of round wire is gen- 
erally obtained by means of a micrometer. 
In cases where the diameter is very small, 
weighing may be resorted to. With wire 
of a section other than circular, allow- 
ance must be made for the rounded edges. 
From a large number of readings taken 
in the author’s laboratory it was found 
that for the usual sizes of copper strip 
the cross section may be taken as equal 
to (h — 0.35) X b where h and b repre- 
sent the greater and smaller axes of the 
strip in millimetres. 

The conductivity of copper being de- 
pendent on its purity, and the manufac- 
ture of pure copper having long been 
practicable, it follows that no great im- 
provement in high conductivity drawn 
copper is to be anticipated in the future. 
Therefore, although copper wire and bars 
are the most important materials in dy- 
namo construction, the determination of 
their qualities presents little difficulty in 
the laboratory, as but few tests are re- 
quired for this purpose. 

The specific conductivity of cast cop- 
per may, on the other hand, vary from 
about forty per cent to eighty-five per 
cent in the Matthiessen scale. When a 
young laboratory assistant finds the con- 
ductivity of a piece of cast copper to be 
eighty-five per cent he would be likely to 
consider it excellent, but if the experi- 
enced workman detects porosity he will 
rightly pronounce it bad; in such a case, 
as in many others, one is apt to be mis- 
led by a purely physical test made in the 
laboratory. 

Resistance materials, like German sil- 
ver, manganin, etc., show even greater 
variations than copper, the specific resist- 
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1 Abstracted from a paper read before the Institution 
of Electrical Engineers of Great Britain, November 22, 
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Whether a higher or lower specific re- 
sistance is more suitable for the work 
is a matter of calculation. When the re- 
sistance has been decided upon, special 
tests and experiments are needed to dis- 
cover what alloy will give the best results 
as regards stiffness, elasticity, ageing, etc. 
The proper function of the laboratory is 
to ascertain if the dimensions and specific 
resistance are in accordance with the 
specification. 

In contrast with copper, where the 
purest is the best, the quality of iron 
is by no means always depreciated by the 
introduction of foreign elements. On the 
contrary there is great scope for improve- 
ment by introducing other substances, 
such as carbon, silicon, aluminum, etc. 
There is another point which makes the 
question of iron more complex than that 
of copper; with copper we are interested 
only in its conductivity, whereas in the 
case of iron there are three magnetic 
and electric qualities of .importance, 
namely, magnetic permeability, magnetic 
hysteresis, and electrical conductivity. 

As long as the magnetic flux is con- 
stant, permeability alone is of importance. 
Although there are some kinds of cast 
iron or cast steel which are practically 
non-magnetic, one can as a rule obtain 
from every good foundry cast iron suit- 
able for electric machines. The higher 
the permeability and the higher the point 
of saturation, the better of course the iron. 
In designing a machine for a given flux, 
both iron and copper will be saved and 
efficiency will be gained by using an iron 
of good permeability and having a high 
degree of saturation. If, however, after 
construction the iron proves superior in 
these respects to what was expected, it will 
be too late to take advantage of this, as 
the structural details of the machine will 
have been settled. The speed of motors 
will be less than the required speed, which 
will have to be compensated for by in- 
troducing an additional resistance, while 
with dynamos it will be necessary to vary 
the field resistance. Therefore, to use 
iron of better magnetic quality than one 
ordinarily expects only leads to trouble 
and expense. 

To a certain extent the quality of the 
delivered material will necessarily vary, 
and accordingly we must calculate the 
ampere-turns for the worst quality expect- 
ed, and make allowance by construct- 


‘ing the variable field resistance for the 


best quality. What is therefore required 
and appreciated is an iron of high con- 
stant quality. 

It is important in comparing the mate- 
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rials and factors of safety to refer to the 
right factor. In investigating the per- 
meability of ordinary cast iron, the au- 
thor would recommend, as a characteristic 
figure, to take the number of ampere- 
turns per centimetre required for B = 
9,000, and, as regards special steel, those 
required for B = 17,000. For measur- 
ing the permeability of cast iron and steel 
the ballistic method appears the most con- 
venient. The best results would be ob- 
tained by using large rings, having a 
radius approximately equal to five times 
the thickness of the actual ring coil, but 
for practical reasons the yoke arrange- 
ment is to be preferred. As remanence 
is not of much importance, the magnetiza- 
tion curve obtained by reversing the mag- 
netizing current should be noted. This 
curve has the advantage over the hyster- 
esis curve obtained step by step, that 
each point is in itself absolutely correct 
and does not suffer from cumulative 
errors. 

The question of remanent magnetism 
in field frames is generally of secondary 
importance, as consideration of this only 
becomes necessary when dealing with 
some self-regulating machines, such as 
boosters, etc. 

Besides the physical laboratory tests, ` 
the mechanical inspection of cast steel 
is very important. For instance, holes 
in the steel may increase the magnetic 
resistance of the poles or yoke and cause 
dissymmetry in the magnetic circuits, 
which in the case of a continuous-cur- 
rent dynamo will produce sparking or 
heating ins the armature. 

Although every magnetic and electric 
property of the iron sheets used in the 
construction of armature or transformer 
cores plays its part, yet the permeability 
and the saturation are not of such im- 
portance, as it is necessary to work with 
a low saturation of the sheets in order to 
avoid losses and heating. 

The hysteresis can be measured by tak- 
ing the magnetization curve through a 
complete cycle, and by measuring the 
specific resistance of the material directly 
by a Wheatstone bridge; but the modern 
and better practice is to measure the 
total losses due to hysteresis and eddy 
currents together, the sample being tested 
under working conditions. 

By varying the frequency the well- 
known straight line curves are obtained 
which discriminate between the losses due 
to hysteresis and eddy currents at con- 
stant induction. The losses themselves 
are measured with a wattmeter, special 
care being taken that the instrument is 
correct for low power-factors. As the 
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amount of energy to be measured is very 
small, precaution must be taken against 
the occurrence of losses in the instru- 
ments. 

The apparatus used by the author for 
such researches was constructed eight 
years ago. It was the first standard ap- 
paratus for testing iron sheets approved 


Fic. 1.—STANDARD APPARATUS FOR TESTING 
. Iron SHEETS. 
Total No. of COils...........ccecceeneeneees 600 
No. of coils per Core.........cceceeeeseenes 150 
Length of iron sheets........essessessssseo 510 mm. 
Width of iron sheets..........esssonssens. 30 `: 

Weight of iron sample to be inves gated 10 kg. 
Cross section of wire, 2 wires parallel.... 2x3.5 mm. 
Resistance of the apparatus.............. 0.184 ohm. 


of by the Verband Deutscher Electro- 
techniker at their meeting at Dresden, 
where they had the pleasure of meeting 
their English friends. To get a good 
commercial average value the apparatus 
is constructed to take a ten-kilogramme 
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Fia. 3.—COMPARISON OF OLD AND NEw SHEETS. 


sample, which according to the rules of 
the German Committee must be made 
up from at least four different sheets. 
Small samples taken from different 
sheets, or from different parts of the same 
sheet, differ sometimes by as much as 
twenty per cent. The form of the ap- 
paratus is shown in Fig. 1. There are 
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four coils for magnetizing the four cores 
of sheets under test, each insulated by 
thin paper in the same manner as in 
transformer cores, and at each corner, 
where the cores meet, a layer of paper, 
0.2 millimetre thick, is interposed. This 
thickness does not affect the exactness 
of the results, as even when a layer up 
to one millimetre was tried, there was 
no appreciable difference in the readings. 
Naturally, in order to obtain the best 
readings the magnetizing current should 
be adjusted to as low a value as possible. 

Some years ago iron works were not 
accustomed to test iron sheets for dy- 
namo work. When they tried to do so, 
they found that their results rarely agreed 


with those of the dynamo manufacturer, 


on account of the variety of methods and 
of their complication and inaccuracy. It 
was therefore important that the manu- 
facturer and consumer should mutually 
agree upon a method of testing which 
should be as simple as possible. To set- 
tle this the Verband Deutscher Elektro- 
techniker appointed a committee which 
decided to adopt the wattmeter method. 
When samples of iron were sent to labor- 
atories of different firms, it was found 
that the losses measured for one induc- 
tion and one frequency agreed fairly well, 
but there was great trouble as soon as 
an attempt was made to draw the straight 
line curves for separating hysteresis and 
eddy currents. Therefore, although we 
knew that in order to obtain the exact 
characteristic of iron it was necessary to 
test it at least in two particulars, namely 
for hysteresis and eddy currents, we aban- 
doned the attempt and decided instead to 
take as a characteristic the loss measured 
with B = 10,000 lines per square centi- 
metre and fifty cycles. In the German rules 
this value is called the “figure of loss” 
(Verlustziffer). The adoption of this 
standard has proved very useful during 
the last few years. Since the eddy cur- 
rents decrease with rising temperature the 
figure of loss was determined for a stand- 
ard temperature of thirty-six degrees 
centigrade. The commercial 0.5 milli- 
metre sheets made the last few years 
changed by about 0.2 per cent for each 
degree centigrade, while the modern sheets 
show practically no variation. In com- 
paring different kinds of iron the elec- 
trical engineer naturally examines them 
under varying inductions and frequencies, 
and the manufacturer will now also do 
the same, as he gradually gets accustomed 
to making magnetic tests. Only with 
irons of analogous composition, the con- 
ductivities of which are almost equal, is 
there any direct proportion between the 
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above figure of loss and the “Steinmetz” 
coefficient. Fig. 2 shows this ratio as 
found: for sheet iron of two different 
alloys. 

For practical work it is best to make 
use of a diagram which shows the losses 
per. kilogramme at different frequencies. 
To present a comparison of the old with 
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Steinmetz cosffricient 
Fia. 2.— RATIO FOR SHEET JRON OF Two 
DIFFERENT ALLOYS. 


the new kind of iron sheets, the diagram, 
Fig. 3, has been drawn. The curves are 
plotted for fifty cycles, and the lower one 
is that for a modern sheet of special alloy, 
while the upper curve represents a sheet 
which was until lately considered as being 
of first-rate quality. 

Aging is defined by the German rules 
for iron as the percentage variation of 
the figure of loss caused by keeping the 
sample at a temperature of 100 degrees 
over 600 hours. Fig. 4 shows the effect 
of aging with a good and with an in- 
ferior sheet of iron, marked A and B 
respectively. The upper curves refer to 
the hysteresis, the lower to the eddy cur- 
rents. Erom these it is seen that aging 
is only due to the rise in value of the 
hysteresis. Though at the beginning the 
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Fia. 4.—EFFECT OF AGING. 


figure of loss of sample A is practically 
the same as for sample B, after a long 
run it exceeds the figure of loss for B. 
There is no difficulty in obtaining ordi- 
nary stampings, whose aging will be with- 
in a miximum of fifteen per cent. 
Notwithstanding the importance of the 
aging test, the dynamo maker is unable 
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on account of time to wait for the result; 
all that can be done is to keep records of 
his observations and to utilize the results 
of his tests when he wishes to obtain an- 
other supply. 

The testing of the resistance of insulat- 
ing materials used in the construction of 
dynamos is not so important as might ap- 
pear. The old-fashioned axiom that high 
resistance insulation was a guarantee for 
good quality, which formerly proved right 
for special cases, does not now hold good. 
Insulation difficulties are scarcely ever 
due to low insulation resistance, but more 
often to surface leakage, which may be 
avoided by using only dry materials and 
by suitable design. 

It is necessary, however, to test all in- 
sulating materials for disruptive strength, 
and this constitutes, for high-tension work 
especially, the most important electrical 
test. Nevertheless, the more experienced 
one becomes in the practical testing and 
theory of disruptive strength, the more 
difficult it appears to obtain accurate fig- 
ures which are comparable with those of 
other investigators. 

Most of the high-tension insulating ma- 
terials; like micanite products, varnis’ 
cloth, impregnated paper, etc., are not at 
all homogeneous. By means of the pierc- 
ing test the strength at the weakest point 
is ascertained. The larger the test piece, 
the greater will be the number of weak 
points covered, and the greater is the prob- 
ability of obtaining specially low values. 

The effect of increasing the area of the 
test-piece is not only to increase the 
probability of detecting weak spots, but 
the increase in the capacity of the elec- 
trode also has the effect of lowering the 
piercing pressure. A standard electrode 
has been adopted by the author’s firm for 
testing dielectric strength, which for prac- 
tical reasons was taken at 25 X 25 = 625 
square centimetres. To minimize the local 
stresses, the edges are rounded off. 

The importance of testing most care- 
fully mica tubes for high-tension machin- 
ery can not be too much emphasized. In 
the Felten-Guilleaume-Lahmever labora- 
tory every mica tube is tested up to at 
least double the working pressure, the tube 
being covered with tinfoil and filled with 
metal rods. As the factors of safety 
taken are so high that failures even un- 
der more severe tests very seldom occur, 
the electric phenomena are controlled by 
noting the heating effect of dielectric 
hysteresis. 

The conditions of testing must be iden- 
tical. For example, when the mica tube 
is filled with iron rods it becomes warmer 
than when copper rods are used, for the 
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reason that the heat conductivity of iron 
is less than that of copper. In the same 
way the length of the exposed portion 
of the tube has a distinct influence on 
the result. 

Our standard practice is to fill up the 
tubes with iron rods and to cover them 
in such a way that the exposed portion of 
the tubes equals twenty per cent of the 
length under test. About thirty tubes are 
then laid one against the other. Mica 
tubes, however, which may be able to re- 
sist this particular test will still be un- 
suitable for the work if they show in- 
ferior mechanical] strength or deformation 
at higher temperatures. 

Much has been said about the danger 
arising from the generation of nitric acid 


Fie. 5.—VOLTAGE REQUIRED FoR PAIRS OF 
CARBONS AT DIFFERENT DENSITY OF CUR- 
RENT. 


in mica tubes. This phenomenon has 
also been observed in our laboratory while 
testing mica tubes filled with cotton-in- 
sulated wires under extra high pressure. 
At first, experiments were made with cot- 
ton-covered materials impregnated with 
different kinds of shellac or paraffin, and 
the effect in question was soon noticed, 
even when using the purest materials. 
Both the thickness of the tubes and the 
testing pressure were then varied, and 
tubes of different manufacture were 
also used. Tests carried out dur- 
ing the last three years have shown 
that for our practice at pressures up 
to 10,000 volts, the limits of thick- 
ness and of quality to be kept in order 
to avoid generation of nitric acid lie with- 
in the limits which had been adopted bv 
us from other electrical and mechanical 
reasons. Although there are methods by 
which this phenomenon may be overcome, 
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the author has not found it necessary 
within his own practice to use them, but 
he quite agrees that when stresses are 
higher, owing either to higher potentials 
against earth or to the nature or di- 
mensions of the materials used, special 
precautions should be adopted. 

In testing carbon brushes the most 
important details to be considered are 
durability, absence of any vapors de- 
veloped through heating, smoothness of 
running, low friction and low wear and 
tear, and also the homogeneity of the 
carbon. 

As to electrical features, a high surface 
resistance may be an advantage in a high- 
voltage machine, but the reverse in a low- 
voltage. Fig. 5 illustrates the voltage re- 
quired for pairs of carbons at different 
density of current, and the watts lost by 
the friction per square centimetre at a 
speed of one metre per second. The fig- 
ures were taken with a specific pressure 
of 100 grammes per square centimetre. 
Further experiments showed that on a 
well polished commutator the A quality 
carried about five amperes per square 
centimetre without glowing, and the B 
quality carried about ten amperes, but 
to be on the safe side we do not work 
at a higher current density than nine 
amperes per square centimetre with the 
A quality, and 4.5 with B. For high- 
tension work, however, it was found neces- 
sary to use carbons of the B quality, as 
low-resistance carbons gave bad commuta- 
tion, the brushes being apt to heat, due 
to parasitic currents, and to glow at ap- 
parently normal current density. 

The chief details to be considered in 
the electrical testing of complete elec- 
trical machines are insulation, tempera- 
ture rise, efficiency regulation, commuta- 
tion and power factor, both for different 
loads and for overload. 

In dynamo practice as a rule the result 
of poor insulation is not the loss of energy 
but the production of an “earth,” with 
the possibility of shocks to those in at- 
tendance, the disturbance of telephone ap- 
paratus, etc., and the risk that in time it 
may cause a breakdown due either to local 
heating or to electrolytic action. In the 
latter respect, a 2,000-ohm leakage on 2 
500-kilowatt, 240-volt dynamo would be 
altogether harmless if equally distributed, 
while the twenty-nine watts would be dan- 
gerous to the insulating material if the 
whole of the leakage were concentrated 
at one spot. To a certain extent, there- 
fore, the interest is not so much in the 
megohms but in the question as to whether 
there is any local leakage. That is to 
say, suspicion would arise if the total 
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amount were greater than might reason- 
ably be expected, all other factors being 
normal, 

A great improvement was effected by 
using fibrous materials, such as leatheroid, 
in connection with low-tension and espe- 
cially with continuous-current dynamos, 
on account of their elastic and mechani- 
cal strength. Mica insulation, which is in- 
dispensable for high-tension machines, is 
excellent when uséd in thick layers, but 
on account of its inflexibility and brittle- 
ness it ig not at all suitable for use in 
thin layers, especially when it is necessary 
to bend it. The purely electrical test 
of a newly erected machine is likely to 
give better results with a mica insulated 
continuous-current armature than with an 
arinature insulated with leatheroid; but 
with mica there is more risk of local 
faults, which are due to the embrittling 
effect of the continual heating and cool- 
ing and occur chiefly at the corners. 

What is really wanted is reliability 
which can be guaranteed by practical ex- 
perience on the part of the manufacturer, 
and not by a simple physical test alone. 
A machine, even when built with the most 
suitable material, has to undergo on com- 
pletion an insulation test with a higher 
voltage than its normal, in order to en- 
‘sure a reasonable factor of safety. It is 
desirable that a machine be able to stand 
any surges that may possibly arise under 
working conditions, but to insulate a ma- 
chine in such a manner as to safeguard 
it against lightning discharges would not, 
as a rule, prove advantageous or com- 
mercial. 

The probability of the occur: ace of 
surges in a plant of given output increases 
with an increase in voltage. Although 
from this point of view the factors of 


safety to be taken ought to increase with. 


the voltage, in practice the opposite is 
actually found to be the case, this being 
due to mechanical and electrical reasons. 
A certain thickness of insulation is neces- 
sary in order to gain mechanical strength 
and stiffness, and it is not good practice 
to use mica tubes thinner than two milli- 
metres, otherwise they will not stand the 
mechanical stresses. 

Thus at lower pressures the factors of 
safety are unnecessarily high, simply on 
account of mechanical reasons. The ratio 
between the thickness and the piercing 
pressure increases with the former. Con- 
sequently, to increase the factor of safety 
to a given amount will affect the con- 
struction of a 10,000-volt machine much 
more than that of a machine of 5,000, 
not to mention the difficulties which arise 
owing to the excessive space in the active 
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zone be taken up by insulation of great 
thickness. We require for our mica tubes 
a safety factor of five or ten, in order to 
ensure safety against accidental weakness 
of the material. For this reason an addi- 
tional thickness must be adopted, which, 
as will be easily understood, will not in- 
crease the factor of safety of thicker tubes 
to the same extent as that of thinner 
tubes. Having to take account of the 
fact that single layers may be faulty, it 
is necessary to increase the number of 
layers in proportion as the total thick- 
ness of the insulation is diminished. 

Again the weak point of an extra high- 
tension machine is often not to be found 
in the insulating tubes themselves, but at 
the ends outside the slot. This space for 
a given pattern is about the same in a 
1,000 as in a 10,000-volt machine, there- 
fore the factor of safety here decreases 
as the voltage increases. 

Another weak point which becomes ap- 
parent with the rise in voltage is the elec- 
trical stress between different layers of 
the single coils; the number of coils be- 
ing usually fixed by the number of poles, 
the stresses inside the coils increase with 
the voltage, and therefore the factor of 
safety also diminishes in this direction as 
the voltage increases. Accordingly the 
test pressures ought not to be in the same 
ratio for all voltages, and the following 
rules, drawn up by the Verband Duetscher 
Elektrotechniker for the testing of insula- 
tion of machines and transformers, appear 
to be of the best practical value: 


Working pressure = P. 


For P < 
“ 5,000 < P < 10,000 ‘ 
66 P > 10,000 66 46 


In first-class works, however, the fin- 
ished machines are tested at a higher 
pressure than is provided for by those 
rules, and the single parts are tested, be- 
fore being fitted, at a still higher pressure. 

As far as the author’s own experience 
goes, he has never held the view that a 
high-pressure test weakens a dielectric in 
the same manner as excessive mechanical 
stresses weaken an elastic metal. It often 
happens that a material stands a few 
minutes’ test and then suddenly breaks 
down. This is generally due to a punc- 
turing, or in some cases to a carbonizing, 
effect. On account of the variation of 
the dielectric factor of the materials em- 
ployed and of the geometrical form of 
the electrodes, the stresses of the dielec- 
tric vary, and if there are any points 
where these exceed the disruptive strength, 
the dielectric punctures and carbonizes. 
This increases the stress in adjacent parts, 
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and the average stress per centimetre, con- 
sequently other parts become punctured in 
turn. It is therefore advisable not to 
exaggerate testing pressures, but rather 
to seek safety in well selected and tested 
materials and in careful and thorough 
construction. The object of putting the 
finished machine under a pressure test 
before starting up would then be to de- 
tect any accidental fault which might pos- 
sibly have arisen during transport or erec- 
tion. 

In all cases the conscientious building 
up of the machine on the part of the de- 
signer is a better guarantee than the volt- 
age test made on a newly erected machine. 
It must be borne in mind that this latter 
takes place under the most favorable cir- 
cumstances, while on the other hand an 
experienced designer will consider the un- 
favorable conditions which may arise in 
actual practice. 

Although two machines, constructed 
with different creeping distances, may 
stand the same normal pressure test, it 
may be that one is much better suited for 
practical work than the other. This can 
not be ascertained by increasing the volt- 
age of the pressure test. It may happen 
that the weakest point of the clean ma- 
chine is the piercing point of the insula- 
tion. This would in no way be altered 
by increasing the creeping distance, but 
the machine of ample design would punc- 
ture at the same pressure as the inferior 
machine, given that both were clean. With 
a well-designed machine the factors of 


5,000, test pressure applied for half-hour = 2 P. 


= P + 5,000 


t — 11 P 


safety are of course not taken against 
pressures which may arise in actual prac- 
tice under ideal circumstances, but against: 
pressures which may be met with in actual 
practice under unfavorable circumstances, 
and would differently affect the various 
parts of the machine. Above all the fac- 
tors of safety are chosen to prevent trou- 
bles which might lower the insulation 
value, such as dust in central stations, 
moisture in mines, and deposits in rooms 
with very moist atmosphere, etc. 

Ten years ago good machines used to 


erun without any appreciable rise of tem- 


perature, due to the fact that, experience 
in those days as regards commutation, 
regulation, materials, ete., being limited, 
disproportionately high factors of safety 
were taken. The machine was considered 
faulty if any part of it heated up beyond 
thirty degrees or forty degrees centigrade. 
At the present day the only reason why 
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we are interested in the temperature is 
the harm it may ultimately do to the 
machine, and especially to the insulating 
material. From experiments made on 
samples of cotton-covered wire by the Na- 
tional Physical Laboratory of Great 
Britain, 125 degrees centigrade was taken 
as an approximately safe limit. With an 
engine-room temperature of thirty-five 
degrees centigrade there would thus be 
left a margin for heating of about ninety 
degrees centigrade. 

The temperature of the outside of the 
machine is easily measured with a ther- 
mometer, and in making special researches 
the inside temperature can be measured 
by a thermojunction, a method, however, 
which is impracticable for actual work. 
The temperature inside the coils varies 
to a great extent with the construction. 
Heat is generated equally in the body of 
the coils and passes to the outside and so 
to the surrounding air poles, pole-pieces, 
etc. There is a remarkable drop of tem- 
perature in every layer of insulation, this 
drop being proportional to the thickness 
of the layer and to the local intensity of 
the flux of heat. It would not be worth 
while to treat the problem by theory, based 
on the specific heat-conductivity of cot- 
ton, etc. Even though we can not meas- 
ure the maximum temperature inside a 
machine, when the latter has been built— 
and strictly speaking this is what interests 
us—the change of resistance offers a very 
convenient means for ascertaining the 
mean temperature. | According to the 
regulations of the Verband Deutscher 
Elektrotechniker the average heating of 
magnet coils is measured by this method. 
A mean temperature rise of sixty degrees 
ig permitted, which corresponds to an in- 
crease in the resistance of twenty-four per 
cent. This mean value also corresponds, 
as a rule, to a temperature rise of forty 
degrees centigrade at the exterior, meas- 
ured by a thermometer. For machines 
constructed on the same pattern the varia- 
tion of the ratio of mean to outside tem- 
perature, as measured by resistance and 
thermometer, respectively, is very small, 
as shown by the following table: 


AVERAGE VALUES OF TEMPERATURE 
RISE IN DIFFERENT MOTORS. 


—w 


Temperature as 


3 Measured by 
as Measured by :— Resistance. 
H.P.|] octet z- eek E AT 

i Temperature 

Resistance. | Thermometer. Measured by 

Thermometer. 

Mean Temp. , Outside Temp. 

20 54° | 32” 1.68 
24 50° 30 1.68 
30 4° 27” 1.66 
40 507 | 33” 1.65 
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With armatures there is no material 
difference between the inner and outer 
temperature, since the winding consists 
only of a very few layers. Consequently 
it is not worth while to go to the incon- 
venience of indirect temperature measure- 
ments with, direct-current armatures; 
particularly since the measuring of the 
resistance becomes complicated and in- 
accurate, especially in the case of series 
parallel armatures. The German regula- 
tions therefore provide in these cases for 
thermometer measurements. They limit, 
however, the permissible temperature rise 
to fifty degrees centigrade. 

It has been found impossible to estab- 
lish, from experiments, a universal ratio 
between the temperature rise after con- 
tinuous running and after a six-hours’ 
run. It is desirable, therefore, in draw- 
ing up general rules, that these should 
not refer to any arbitrary time, but to 
the stationary temperature after contin- 
uous running. 

In actual tests either the increase in 
temperature should be followed up in or- 
der to see when the highest temperature 
is reached, or such running time should 
be allowed as has proved sufficient for 
machines of similar type. 

With machines for long intermittent 
service the period of the service should be 
used as a basis, while with machines for 
short intermittent service one should en- 
deavor to take into consideration the spe- 
cial character of the work. In order to 
avoid complications, however, it is cus- 
tomary in the latter case to take as a 
basis a one-hour continuous run. 

The greater the heat capacity of the 
mass of the motor in comparison to its 
radiating capacity, the more will these 
values differ from the real value. | 

If there is no opportunity for fully 
loading the machine, an idea of its ther- 
mal characteristic may be obtained by the 
well-known method of running it alter- 
nately with a higher voltage and with a 
higher current, so that in each case the 
full losses are obtained. 

The object of the heating test is solely 
to ascertain that the recognized standard 
limits for the heating are not trans- 
gressed. Whether the temperature of a 
machine increases twenty degrees centi- 
grade or fifty degrees centigrade is other- 
wise wholly immaterial, and it would be 
entirely premature to draw a conclusion 
as to the ample design of the machine 
from the increase of temperature alone. 
A cooler machine is certainly an advan- 
tage, inasmuch as it may be used in 
warmer localities, but apart from this 


Vol. 49—No. 26 


a low temperature rise is of no practical 
value if the machine can not be over- 
loaded owing to its commutator begin- 
ning to spark, its regulation being in- 
sufficient, or perhaps on account of its 
mechanical construction, or owing to be- 
ing driven by a gas engine. It is not 
even certain with regard to the thermal 
qualities that if of two machines A shows 
thirty degrees centigrade and B forty de- 
grees centigrade increase of temperature 
with normal load, that A will allow of 
a higher overload than B, before the per- 
missible limit of fifty degrees centigrade 
is reached. This might actually not be 
the case if A worked with small iron 
losses, with great copper losses, and with 
high magnetic field saturation. 

Finally much depends upon the reason 
why one machine heats more than another. 
If, for example, in a gas-driven plant one 
of two similarly constructed machines 
runs at a temperature of fifty degrees and 
the other at thirty degrees, the dif- 
ference being due alone to the fact that 
the armature openings have been covered 
in the former case to prevent the entrance 
of gases and dust, the machine with a 
fifty-degree rise is to be preferred to the 
other cooler machine. Extraordinarily 
low temperature may no doubt be pref- 
erable under certain conditions, if, for 
instance, a very exact constancy of field 
ig required, with low saturated magnets, 
but, as a rule, if the temperature does 
fall below the given limit this does not 
constitute any particular advantage. 

The efficiency of electric machines is 
defined by the ratio between input and 
output of energy. The output is, as a 
rule, mechanical or electrical, the input 
the same, or a combination of both. The 
accuracy of mechanical measurements, 


both by brake for output and by indicator 


or hydraulic tests for input, is much be- 
hind the accuracy of electrical measure- 
ments. It is therefore good practice to 
avoid mechanical measurements, and to 
check by electric measurements the losses 
defining the difference between input and 
output. However, even when dealing with 
input and output of electrical energy alone 
from such machines as transformers, con- 
verters, and motor-generators, etc., more 
accurate results are obtained by testing 
the losses than by comparing input and 
output. In the first place an inaccuracy 
of an instrument of one per cent will 
affect the result by one per cent in com- 
paring input with output, whilst the same 
inaccuracy in measuring the losses will 
affect the value of the efficiency by one- 
tenth per cent at a maximum. For sup- 
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posing that the efficiency may be about 
ninety per cent, an inaccuracy of one per 
cent in measuring the losses will influ- 
ence the value of efficiency only to one- 
tenth of one per cent, the losses them- 
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selves being about ten per cent of the in- 
put. Besides this, instruments for meas- 
uring the losses are mostly more reliable 
and the arrangements less complicated. 
As the designer calculates the losses, and 
these are tested in a simpler and more 
reliable way, the guarantees ought to be 
based on them, as it is important that 
they should be of a kind which both the 
designer and the user can check. 

To check the copper losses at full load 
in armatures, the resistances ought to be 
measured after a regular normal run. To 
correct the resistance for the heating at 
half or three-quarter load is unnecessary, 
as at these values an inaccuracy of the 
copper losses scarcely affects the efficiency. 
Special care must be taken with contin- 
uous-current armatures in regard to the 
different brush contacts, and to the ex- 
clusion of the contact resistance of car- 
bons. The results will scarcely be exact 
within a few per cent, but an error of 
even five per cent would affect the total 
losses only by about 1.5 per cent, and 
the efficiency by not more than 0.1 per 
cent. In special cases, where heavy cur- 
rent armatures are concerned, the re- 
sistance may be calculated from the cop- 
per dimensions. 

As regards the testing of iron losses a 
very simple method was announced last 
year in the technical press. To investigate 
those of a several thousand kilowatt al- 
ternator small samples of the iron used 
in the armature were reserved and tested 
in the laboratory at the same inductance 
and frequency as in the machine. By 
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multiplying the figures with the ratio of 
weights of the iron in the armature and 
of the sample, the iron losses in the arma- 


ture were supposed to be checked. Every. 


experienced designer who has ever com- 
pared actual losses in machines with the 
losses calculated on the above basis is 
aware that the method is faulty and that 
the results will be too low. 

What are guaranteed as iron losses in 
machines are not the losses which occur 
in the unfinished iron, when the lines of 
force are uniformly distributed in exactly 
the way which the designer has prescribed 
in the armature core, but the additional 
losses due to varying density, dispersion, 
and above all to hysteresis and eddy cur- 
rent losses in other parts of the machine, 
whether solid or laminated. The data 
necessary for the computation of the losses 
can only be obtained by thorough re- 
search, and not alone by simple measure- 
ments on a test-piece in the laboratory. 

Thus in the early days of dynamo 
manufacture a difference between the 
losses calculated by the Steinmetz formula 
and those found by tests on machines was 
observed, to compensate for which the 
multiplication of the theoretical losses by 
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Fig. 7 ER Iron Loss CURVES. 


a certain factor was proposed. Fig. 6 
refers to observations made at that time 
on continuous-current machines. The full 
lines show the losses as found by testing 
laboratory samples and as measured on 
actual machines. For a varying induction 
both for fifteen and thirty cycles the ratio 
between losses in the machinery and losses 
in the laboratory samples increases both 
with the frequency and the induction, as 
will be seen by the dotted lines. This is 
principally due to the fact that there are 
more eddy currents in a dynamo than in 
a laboratory test-piece. 

Assuming that eddy currents vary with 
the square of both the frequency and the 
induction, while hysteresis varies directly 
with the frequency and with the 1.6 power 
of induction, it will be seen that it is im- 
possible to find a constant factor which 
will give the exact actual losses by multi- 
plication of the theoretical factors. To 
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emphasize the difference as much as pos- 
sible, the curves are based on measure- 
ments taken from out-of-date machines ; 
but similar results will be found in mod- 
ern machines. We therefore see that to 
calculate the iron losses of a machine we 
must take into consideration the machine 
running under normal conditions, and to 
calculate the iron losses either for the pur- 
pose of designing a machine or for guar- 
antees we must base our calculations on 
curves of losses as determined from actual 
machines. 

The most thorough method of guaran- 
teeing a machine consists therefore in bas- 
ing the guarantee on the most unfavor- 
able values, obtained from previous ma- 
chines of similar construction. Such 
values will be found to differ to a very 
considerable degree from those deduced 
from theoretical considerations. 

In illustration of this some curves of 
iron losses are given in Fig. 7, which are 
taken from a few of the best standard 
works on electrical machine construction. 
The figure also contains a curve of loss, 
designed by the author as a basis for 
guarantees. Naturally the efficiency which 
has been calculated for a certain machine 
is very greatly affected by the choice of 
the curve of iron losses. The curves in 
the next figure (Fig. 8) have been taken 
as a basis for the calculation of the effi- 
ciency of a certain machine. As may be 
seen, differences occur of three per cent 
at full load and of five per cent at half 
load. 

In order, then, to establish a comparison 
of guarantees as regards iron losses and 
to enable any one to judge the comparative 


value of different machines, it is essential 


that these guarantees should be calculated 
on identical lines. Because otherwise in 
specifying the efficiency of a machine a 
low efficiency is often not so much due 


Fie. 8.—IRnon Loss CURVES. 


to the fact that the machine offered is 


‘an inferior one as that the specification 


has been worked out in a more thorough 
and conscientious manner. 
Tron losses can be accurately tested with 
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transformers or motor-generators. In 
motor-generatore the iron losses are easily 
tested. With continuous-current machines 


special care must be bestowed on the posi- ` 


tion of brushes. Fig. 9 shows the varia- 
tion observed on a machine running as a 
motor with different sparkless positions 
of brushes. In the case of motors the 
manufacturer for his own information can 
separate friction and iron losses by differ- 
ent methods, but the buyer will be satis- 
fied with a combined test. With engine- 
driven generators indicator tests give the 
no-load losses of the set and the losses 
due to excitation and magnetization. The 
inaccuracy of light-load indicator dia- 
grams is diminished, but not altogether 
avoided, by throttling the steam to work 
with lower pressure. 

If the voltage available differs a little 
from normal a correction may be made, as- 
suming that the losses vary with thesquare 
of the voltage. This assumption is correct 
in most cases, so that it is not worth while 
to refer to any special laws with regard to 
the relation between hysteresis loss and 
the eddy current loss. 

Testing is simplified if the efficiencies 
of engine and generator are not guaran- 
teed separately but combined. In this 
case the result will be obtained by in- 
dicating the engine and measuring the 
output of the generator. The simplicity 
of this method and the importance of the 
result of this test for the buyer has 
brought it into frequent use. Sometimes 
the iron losses can be tested in a more ac- 
curate way than by the indicator method, 
if the generater can be disconnected from 
the steam engine and if a second set is 
available to run the first when fully ex- 
cited. If required in this test the separa- 
tion of friction from iron losses can be 
effected either by varying the induction 
and extrapolation or by the running-down 
method. 

Though the accuracy of electrical meas- 
urements is much higher than that at- 
tainable in other branches of engineer- 
ing, we must bear in mind that it is not 
absolute. Even with continuous-current 
tests special care is required to measure 
current or voltage with 0.5 per cent. In 
dealing with high-pressure wattmeters it 
is very difficult to get within one per cent 
though the readings may be accurate with- 
in 0.1 per cent. 

Taking into account the inaccuracy of 
mechanical measurements, it appears abso- 
lutely necessary in the case of efficiency 
tests to allow a margin of error: up to two 
per cent being commonly agreed upon. 
Even higher margins must be allowed in 
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hydroelectric plants, particularly when 
working with a small head of water. 

Efficiencies measured directly and in- 
directly coincide, as a rule, within the 
limits of the error of the observations, 
which is about one to 1.5 per cent. The 
author therefore prefers the simple and 
more exact method of the separate loss 
measurements. It is, moreover, his opin- 
ion that this method should be used for 
calculating guarantees, as it is important 
that guarantees should be capable of being 
checked in a simple and unobjectionable 
manner. 

There is no difficulty in ascertaining 
power-factors. Due consideration should be 
taken that possibly differences exist be- 
tween the phases in two or three-phase 
plants, caused either by a slightly un- 
balanced line or in certain cases by an 
unbalanced motor winding, which fre- 
quently can not be avoided if the motor 
is designed so as to be separable into 
two or more parts. The simplest way 
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Postion oF BRUSHES. =" 
to obtain the power factor is by the two- 
wattmeter method. Slight inaccuracies of 
the wattmeters may be eliminated if nec- 
essary by interchanging them. 

As a particularly good regulation is 
essential with transformers, it should not 
be obtained by reducing to a minimum 
the distance between the high and low- 


tension coils. In comparing trans- 
formers. for a very high voltage 
the author prefers one with ample 


distance between the high and low-tension 
coils, even if the regulation is poorer. 
Apart from special cases, such as machines 
for electric furnaces or tramway machines 
to work in parallel with buffer batteries, 
the closer the range of the regulation of 
generators the better. The very small 
values, however, as a rule are not at- 
tainable, on account of the variation of 
the speed of prime movers. Furthermore, 
one must not lose sight of the fact that 
with direct-current dynamos and motors 
a too great degree of regulation might 
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produce oscillations and fluctuations be- 
tween machines working in parallel, and 
small variations of voltage will influence 
the amperes to a great extent. 

The overload capacity for motors must 
be tested both as regards starting and 
running. In calculating the torque of 
alternating-current motors one must not 
lose sight of the fact that if the torque 
varies with the position of the rotor the 
user has to reckon with the lowest value. 

For measuring the torque the most con- 
venient method is perhaps to start against 
a spring balance attached to a rope passed 
over a pulley, and to allow the motor to 
choose a position, but more accurate re- 


sults are obtained by adjusting a lever in 


different positions and allowing it to raise 
a weight. 

The overload capacity of alternating- 
current motors is often ascertained in the 
simplest way by lowering the voltage until 
the motor ceases to run. In motors for 
pumps, fans, ventilators, and such-like, 
where a variation of the torque will never 
occur in actual service, it is this overload 
capacity (stability when the voltage falls) 
which is of chief importance to the user. 

Machines, as a rule, are not intended 
to run with a continuous overload, though 
it may be important for them to be able 
to do so for a short time. According to 
the German regulations machines should. 
as a general rule, be tested with a twenty- 
five per cent overload for half an hour, 
and with forty per cent overload for three 
minutes. 

It is perhaps enough if these prescribed 
conditions are fulfilled, and that the 
manufacturer should not be pressed to 
guarantee better results. In building up 
his machine, he should take all precav- 
tions to ensure that it works well under 
normal conditions, and should not risk 
impairing it in this respect by introducing 
an undue overload capacity. 

No doubt a sparking machine is bad, 
but even if the machine under test does 
not spark, this does not mean that it is 
good. It often happens that a machine 
which runs, say, fairly well to-day will 
give trouble after some months of actual 
work. What is required, and what can 
not be checked by a mere test, is reliabil- 
ity. This reliability in the first place 1s 
guaranteed by the strength of the mechan- 
ical construction. A machine running uD- 
der good mechanical conditions may giv 
trouble if these conditions change through 
wear and tear, just as in testing the ma- 
terials for a machine we must not lose 
sight of the fact that the electrical part, 
although important, is only a part, and 
that a machine to be good must be sound 
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both from an electrical and a mechanical 
point of view. It is needless to state that 
there exists a number of methods and in- 
struments for testing a machine elec- 
trically, but it is rather more difficult to 
test the mechanical part. The simplicity 
and the exactitude of electrical measure- 
ments are important for the progress of 
the industry, but one is apt to overesti- 
mate the points which can be checked 
without difficulty, to the detriment of 
those which can be checked only by ex- 
perience. . 

It is necessary to have certain standards 
by which to simplify and strengthen the 
manufacture in general. As far as neces- 
sary in the present paper, the author 
has followed the German standards, partly 
because they are familiar to him, and 
partly because he considers them good. 
A machine must fulfil certain require- 
ments, otherwise it is bad. But if these 
requirements are exceeded, the degree 
of excess is not necessarily a criterion of 
the quality of the machine as a whole, nor 
even of its value in respect of any particu- 
lar requirement which may be exceeded. 
A 500-volt, direct-current machine, which 
will stand a 3,000-volt insulation test, 
may not have so good an insulation as 
another which the manufacturer would 
trust with only 1,000 volts. For such a 
machine will never be called upon to 
stand 3,000 volts in service, whereas cop- 
per and coal dust and want of cleanli- 
ness in caring for the machine are con- 
ditions which are likely to occur. The 
fitness of the machine to withstand these 
may be guaranteed by a thoroughly well- 
considered design, based on experience as 
to what may prove the weakest point un- 
der bad circumstances. The same applies 
to sparkless running. 
chines run sparklessly with a final test 
within the overload limits as given, say, 
by the German regulations, the experi- 
enced designer, in comparing them, will 
not ask if he can go ten per cent higher 
with A or thirty per cent higher with 
B, but he will ask how the sparkless run- 
ning is obtained and definitely guaran- 
teed. 

If with B the sparkless running ıs due 
to a scrupulously accurate adjustment of 
the brushes, to the employment of only 
a certain quality of brush, or to the abso- 
lute truth and steady running of the 
bearings and a highly polished commuta- 
tor, whereas if with A it is due to struc- 
tural details, such as the use of compensa- 
tion poles, ample dimensions of the cross 
connections and commutator, the design- 
er will recognize in A a better machine 
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in every way, and even a cheaper, though 
its price will naturally appear higher. 
Efficiency as far as motors are con- 


cerned is very important in connection ` 


with a central station, where you have to 
pay a high price for power, but as regards 
generators this point is often overesti- 
mated. It does not pay to trouble about 
one-tenth of one per cent if it can not 
be checked with accuracy and if you are 
losing efficiency in your engine and boiler 
house. Insist upon efficiency in vour 
boiler house and renounce a few tenths 
per cent of efficiency in your machine, 
if by this it can be improved as regards 
regulation, overload capacity or safety. 
For instance, we often decrease to a great 
extent the efficiency of low-tension, direct- 
current machines by increasing the num- 
ber of brushes. With a lower number of 
brushes the machine would stand all that 
is required by the specification, and all 
that can be checked by the test, but we 
prefer a machine fitted with a greater 
number of brushes, as it will stand both 
an overload and bad attention. The lat- 
ter is a very important point, as there is 


a great difference between a machine en- - 


during a test under testing conditions and 
being able to withstand all irregularities 
which may happen in actual service, how- 
ever strong and safe it may be in every 
respect. Features like this can only be 
guaranteed by good design based on am- 
ple experience, good selection and check- 
ing of the materials, and conscientious 
work in all matters connected with the 
tendering for and the construction and 
erection of the machine. 

From the foregoing observations it is 
clear that one must not depend only upon 


measurements in order to form a due esti- | 


mate of the capabilities of a machine; 
nor must one regard it as a better machine 
the better the values that are obtained. 
Such theoretical calculations must al- 
ways be supplemented by taking due ac- 
count of the constructive details of the 


machine, and also of the experience gained 


from acquaintance with machines of sim- 
ilar construction and origin. Hence the 
importance of selecting the most suitable 
materials and of testing them in a prac- 
tical manner. There is also another per- 
sonal reason which has led the author to 
deal in this paper with the testing of 
materials on the one hand and the test- 
ing of machines on the other, namely, 
that he may be regarded as defending the 
interests of the consumer in the one case 
and those of the manufacturer in the 
other, and having come to the same con- 
clusion from both points of view, this 
may serve to strengthen his arguments. 
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Good factors can not be based on the 


amount by which the standard values are 
exceeded, but the practical points must 
be considered. Where accurate measure- 
ments are possible, such measurements 
should be made by all means; but at the 
same time the qualities which can not 
easily be gauged and are equally important 
must not be lost sight of. In all cases 
where measurements do not suffice one 
must take into account the workmanship, 
and, above all, make use of the experi- 
ence obtained from similar objects based 
on the same lines. 
Allis-Chalmers Steam Tur- 
bine and Generator in New 
Rochelle Station of West- 
chester Lighting Company. 
The Westchester Lighting Company, 
serving a large residence and suburban 
section extending from Long Island Sound 
to the Hudson river and from the Bor- 
ough of the Bronx to Tarrytown, has a 
modern central station plant at New 
Rochelle, a feature of which is an Allis- 
Chalmers steam-turbine generating unit 
now being installed. The electrical power 
generated here, supplying the towns and vil- 
lages connected to the company’s system, 
is three-phase, sixty cycles, 13,200 volts, 
and is used mainly for lighting purposes. 
The power-house is of steel and brick con- 
truction, supplied with an equipment of 
six water-tube Sterling boilers, 250 horse- 
power each, in three batteries, and two 
Babcock & Wilcox boilers of 524 horse- 
power each, which furnish the steam power 
for the turbine and engine equipment. 
Coal is brought up the channel in barges 
to the company’s docks, where it is hoisted 
and conveyed by automatic coal-handling 
devices to a bin of large capacity situated 
outside the power plant. Coal is conveyed 
from the bin to steel charging cars through 
chutes, the cars running on tracks directly 
to the furnace doors in the boiler room. 
The main generating units are operated 
condensing, the reciprocating engines and 
the new Allis-Chalmers turbine being 
equipped with jet condensers. The con- 
densing water is taken from Echo Bay 
through a large suction pipe which is con- 
nected through a continuous service foot 
valve. The 1,500 kilowatt Allis-Chalmers 
steam turbine unit is provided with an in- 


teresting condenser arrangement. 
—-- 


West Virginia Independent 
Telephone Association. 
The annual meeting of the West Vir- 
ginia Independent Telephone Association 
will be held at Wheeling, W. Va., in April 
next, 
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A Noteworthy Example of 
Modern Illuminating 
Engineering. 


The artificial lighting of the engineer- 


ing laboratories recently dedicated at the 
University of Pennsylvania affords an ex- 
cellent example of the results obtained in 
that growing branch of the electrical art 
—illuminating engineering. Every room 
in this modern structure has been the sub- 
ject of careful study from the lighting 
standpoint and as a result the new labora- 
tory is without doubt the best lighted in 
the world. 

Both arc and incandescent lamps have 
been combined to produce this result; are 
lamps of the enclosed type with concen- 
tric diffusers being used for illuminating 
the larger areas while the Gem high- 
efficiency lamps with Holophane Pagoda 
shades, and ordinary incandescent lamps, 
used singly and in clusters, have been 
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Fia. 1.—ILLUMINATION OF LABORATORIES, WORKSHOPS AND HALLWAY. 


Fia, 2.—MACHINE SHOP. 


adapted for lighting hallways, lecture 
rooms, etc. The lighting equipment was 
installed by the General Electric Com- 
pany. 

The new building, with basement and 
three stories of rooms having various light- 
ing requirements, presents a nice problem 
for the illuminating engineer, and the in- 
stallation because of this varied character 
is typical of modern lighting practice. 
Within the building are machine shops, 
drawing rooms, laboratories, offices, lec- 
ture rooms and library; each group exact- 
ing certain lighting values. 

The basement, containing rooms for 
storage, lockers, ete., is lighted by ordi- 
nary incandescent lamps and requires no 
special mention. On the first floor, how- 
ever, the illuminating plans are note- 


worthy. Here are located the principal 
mechanical and electrical laboratories and 
the shops, as well as various small labora- 
tories and offices. The mechanical labora- 
tory, with heavy machinery and wide-open 
spaces, requires a general, brilliant illumi- 
nation with the light so diffused as to 
prevent shadows behind machines. For 
this purpose enclosed arc lamps have been 
installed of the type made by the General 
Electric Company, equipped with concen- 
tric diffusers. The diffuser consists of a 
circular sheet-iron reflector, in the form 
of a broad inverted cone, the white enam- 
elled surface being corrugated in concen- 
tric circles, designed so as to distribute 
the light from the arc below to best illumi- 
nate the floor beneath. 

In the wood-working, iron-working and 
forge shops, and in the dynamo, testing 
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Fie. 4.—HALLWway. 


and hydraulic laboratories, on the first 
floor, conditions prevail similar to those 
obtaining in the mechanical laboratories. 
Are lamps with concentric diffusers are 
therefore used, arranged as in Fig. 1. 
The excellence of this illumination can be 
seen in Figs. 2 and 3, which are repro- 
duced from the original photographs taken 
by the light of the lamps.’ The absence 
of shadows and the even distribution of 
the light are particularly marked. Scat- 
tered incandescent lamps are available for 
lighting parts of machine and work. 

_ The hallways form another problem in 
lighting which in this instance has been 
interestingly worked out by the use of 
high-efficiency incandescent units com- 
bined with a concentrating reflector. The 
units are of the No. 4 Gem type, utiliz- 
ing 187 watts and concentrate 180 candle- 
power in a downward direction by means 
of No. 5 Holophane Pagoda reflectors. 
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This method of lighting is well adapted to 
the long, comparatively narrow corridors, 
and the excellent results so obtained are 
indicated in Fig. 4. 

In Figs. 5 and 6 are shown the light- 
ing plans of the second and third floors, 
respectively. On these floors the draughting 
rooms present the most interesting feature. 
From the nature of the case, the illumina- 
tion in these rooms must be the best—pure, 
brilliant and well-diffused—so that work 
can be done accurately by artificial light. 
The enclosed-arc lamp with concentric dif- 
fuser has been selected for this purpose 
with the result shown in Fig. 7. This 
illustration is also taken from a night 
photograph and the sharpness of the il- 
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Fic. 6.—ILLUMINATION OF DravGHTING Rooms, AUDITORIUM AND HALLWAY. 


. on this floor and in the first story. 


lumination obtained combined with the 
evenness of the distribution, is striking. 

Aside from the drawing rooms, the 
rooms on the second and third floors in- 
corporate other instructive features in il- 
luminating engineering. The assembly 
room on the second floor is lighted by 
four six-light incandescent clusters, lo- 
cated as shown in Fig. 5. The illumina- 
tion so produced is soft and even, the 
chief requirement being a soft general il- 
lumination which does not distract the 
eyes. The library on the same floor is 
lighted by Gem units, as are the halls 
The 
light here is stronger than in the assembly 
room, but at the same time is soft and 
well diffused and restful, quite in keep- 
ing with the purpose of the room. 

On the third floor are the museums and 
auditorium, both lighted by incandescent 
lamps arranged in clusters. General il- 
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lumination is, of course, the chief requisite imports for the single month of October 
here. The hallway on this floor is lighted were valued at $5,000,000, it seems prob- 
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FIRST FLOOR. 


Room. Unit of Illumination. panes ot square Eek. 
Mechanical laboratory 22 arc lamps with concentric dif- Main, 162’ x 63’ 
fusers Bay, 37" x 39° 1 
Electrical laboratory 2 high-efficiency, 187-watt G.E.M. 
units, 94 16-candle-power incan- 
descent lamps 72! x 63 1.22 
Dynamo laboratory 6 arc lamps with concentric dif- 
fusers, 18 16-candle-power incan- 
descent lamps 62’ x 88 1.82 
Workshops . 52 arc lamps with concentric dif- 
. A fusers, 42 16-candle-power incan- 
descent lamps 2137 x 51 1.84 
Hydraulic laboratory 6 arc lamps with concentric dif- 
, fusers, 13 16-candle-power incan- 
descent lamps 63’ x 38/ 1.68 
Testing laboratory 14 arc lamps with concentrle dif- 
fusers, 11 16-candle-power incan- 
descent lamps 4¢ x 38/ 1.6 
Testing laboratorv 84 16-candle-power incandescent 
offices, standard lamps 6,300 sq. ft. 0.72 
room, etc. i 
Corridors 14 high-efficiency, 187-watt G.E.M. 
units, 24 16-candle-power incan- 
descent lamps 3,741 sq. ft. 1.05 
SECOND FLOOR. 
Drawing room 18 arc lamps with concentric dif- 
users 58’ x 31’ 2.45 
14 are lamps with concentric dif- 
fusers 93’ x 31/ 2.68 
8 arc lamps with concentric dif- 
fusers 58/ x 31’ 2.45 
5 arc lamps with concentric dif- 
fusers : 46’ x 31 1.92 
Library 14 high-efficiency, 187-watt G.E.M. : 
units 98’ x 28/ 1 
Assembly room 24 #16candle-power incandescent 
amps 44’ x 63/ 0.48 
Corridors 12 high-efficiency, 187-watt G.E.M. 
units, 8 16-candle-power incan- 
descent lamps 11” x 3007 0.81 
l THIRD FLOOR. 
Drawing room 14 arc lamps with concentric dif- 
fusers 8T? x 38/ 2.33 
17 arc lamps with concentric dif- 
users 110’ x 31’ 2.6 
13 arc lamps with concentric dif- 
fusers 80’ x 31/ 2.88 
9 arc lamps with concentric dif- 
fusers 597 x 31/ 2.7 
Museums 24 16-candle-power incandescent 
amps 62’ x 39 0.55 
Auditorium 40 6-candle-power incandescent 
lamps ' 2,772 sq. ft. 0.8 
Corridors 10 high-efficiency, 187-watt G.E.M. 
units, 8 16 candle-power incan- 
descent lamps 11’ x 3007 0.7 


Arc lamps five amperes, 110 volts direct current. 


by Gem units. In order to make the 
comparison of illuminating value more 
convenient, the accompanying tables 
have been prepared showing the 
character and dimensions of the room, 
the unit of illumination and the 
watts per square foot. It will be seen 
that the drawing rooms require the great- 
est amount of light, averaging 2.65 watts 
per square foot, while the shops come next 
with an average of 1.8 watts per square 
foot of floor area. With these figures as 
a basis it would be quite possible to figure 
the ‘amount of current necessary to light 
any building satisfactorily to meet dif- 
ferent conditions, providing the floor area 
were known. 


ad 
Importations of India Rubber. 

The value of India rubber imported into 
the United States in the crude state in the 
year about to end will aggregate nearly or 
quite $50,000,000. If to this is added the 
value of old and scrap rubber intended 
for manufacture, the total for the calen- 
dar year 1906 will considerably exceed 
$50,000,000. In the ten months ending 
with October the imports of crude rubber 
were valued at $41,500,000, and as the 
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imported in the calendar year 1896 was 
but $15,500,000, or less than one-third of 
the prospective total for the year 1906. 
In 1896 the average value per pound was 
forty-four and one-half cents. In 1906 
the average value per pound was seventy- 
seven cents. It will be seen from these 
figures that the average import price of 
crude rubber has advanced seventy-three 
per cent during the last decade, due chief- 
ly, it may be assumed, to the increased 
demand for rubber to be used in the 
manufacture of bicycles, automobiles and 
the various appliances required through 
the greatly increased use of electricity 
as applied to lighting, transportation and 
the manufacturing industries. 


In addition to the importations of rub- 
ber in the crude state there were brought 
into the United States ending with Octo- 
ber more than 18,000,000 pounds of old 
and scrap rubber for remanufacture, and 
12,500,000 pounds of gutta joolatong, an 
article similar to rubber, which is mixed 


with India rubber for use in the various 


industries. In addition to this there were 


imported 326,053 pounds of gutta percha, 


used chiefly in the manufacture of sub- 
marine cables. 

Brazil is the chief contributor to the 
India rubber supply of the United States, 
the quantity imported from that country 
in the ten months ending October amount- 
ing to 26,750,000 out of a total of 33,- 
500,000 pounds. Other contributors are 
as follows: United Kingdom, from its 
different dependencies, 8,500,000 pounds; 
Germany, 3,000,000; other European 


countries, 7,000,000; Mexico, nearly 3,- 
000,000; C 


i 


tral America, a little over 
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able that the total for the year will be 
over $50,000,000. The value of rubber 


1,000,000; and the East Indies, over 2; 
000,000 pounds. 


or 
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ELECTRIC LIGHTING PLANT FOR 
RIDGEFIELD, CONNECTICUT. 


AN INTERESTING DESCRIPTION OF A SMALL 
CENTRAL STATION. 


The establishment of an electric light- 
ing plant for a town of only 500 in- 
habitants would seem to be almost a com- 
mercial absurdity, but as is frequently the 
case, statistics are no index of the earning 
capacity of a property. This problem, 
however, was presented in establishing an 
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names of some of New York’s prominent 
business men, and the company was start- 
ed under the most favorable auspices. 
The site for the plant was selected with 
reference to obtaining coal from a rail- 
road siding and water from a small brook 
on the property, and is located on the 
highway at the Ivy Crossing. About ten 
acres of land was purchased by the com- 
pany to secure this site, giving them the 
opportunity to erect a dam for water stor- 
age purposes in case this should be re- 
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ing. The concrete roof is protected from 
the weather by a substantial tar and 
gravel roofing, the gutters being made as 
part of the roof with cast-iron leader 
pipes. 

The coal pocket is constructed of twelve- 
inch by twelve-inch yellow timbers, and 
has a capacity of 150 tons of coal. A 
concrete floor is used, and the roof is con- 
tinuous except where necessary to open 
for the track; this part of the roof being 
protected by folding doors. The floors 


INTERIOR VIEW SHOWING SWITCHBOARD AND DYNAMO8S—ELECTRIC LIGHTING PLANT, RIDGEFIELD, CT. 


electric lighting plant in the Borough of 
Ridgefield, Ct., which has recently start- 
ed operations with every indication of a 
successful commercial venture. The es- 
tablishment of the plant was brought 
about by the demand for electric lighting 
for a summer colony composed mostly of 
wealthy New York business men who are 
settled in the hills surrounding the vil- 
lage. 
The company was organized locally and 
all of the necessary capital obtained from 
the residents who desired electric light- 
ing. The board of directors contains the 


quired, and a house for the operator of 
the plant. As the site selected for the 
power-house is about twenty feet below 
the level of the main line, the siding 
which terminates in a trestle forms a 
gravity system for handling the coal from 
the cars to the level of the boiler-room 
floor. 

The building decided upon was 70 by 
27 by 18 feet in the clear, and is built of 
reenforced concrete, having a division wall 
between the engine and boiler room pro- 
tected by fire-doors, and numerous win- 
dows make a light and airy power build- 


of the power-house are all concrete, and 
the company considers the building s0 
nearly fireproof that no insurance is car- 
ried. 

The -boiler-room equipment consists of 
two 125-horse-power, 125-pound boilers 
built by the Ames Iron Works. These 
are set in battery with ample buck-stays 
and tie-rods both longitudinally and trans- 
verse. High grade fire-brick made by the 
Ostrander Fire Brick Company were used 
to line the entire fire-box. Immediately 
over the boilers a Siamese flue connec- 
tion having dampers in each up-take and 
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a main damper in the stack, connects with 
a ninety-foot steel-guyed stack forty-two 
inches in diameter. Thirty feet of this 
stack is madé of one-quarter-inch plate 
and the balance of three-sixteenths-inch 
plate. It is fitted with a painter’s trol- 
ley, and a guy-band up two-thirds of the 
height, the guys for which are carried to 
surrounding trees and rocks. A Keiley 
damper regulator is used. for controlling 
the draught, and the water supply is se- 
cured by means of a steam-driven duplex 
boiler feed-pump made by the C. H. 
Wheeler Manufacturing Company. In ad- 
dition to the boiler feed-pump, Metropoli- 
tan injectors are furnished. 

The engine-room equipment consists of 
two high-speed automatic engines built by 
the Ames Iron Works, one rated at sixty- 
five horse-power, and one at 120 horse- 


power. These are belted to two Westing- 


house 2,300-volt, sixty-cycle, three-phase 
generators of fifty and seventy-five kilo- 
watts capacity, respectively, having belted 
exciters. A switchboard made by the 


Westinghouse Electric and Manufacturing 


Company having four panels controls the 
electrical output, and is fitted with the 
usual switches and indicating instruments. 
A reactance regulator made by the 
Adams-Bagnall Company is supplied to 
control the series incandescent lighting 
system. 

From the boiler outlets full weight steam 
piping with extra heavy flanges is carried 
across to the header in the boiler room, 
and from this header by separate pipes 
to the two engines. By means of a division 
valve in this header and the other valves 
in the piping either engine can receive 
steam from either boiler and one-half of 
the plant can be operated should an acci- 
dent occur to the piping. The boiler 
feed-pump is supplied from a small aux- 
iliary header under the main header which 
also acts as a drip to the main header 
controlled by a trap. The water piping 
is carried from the pump to the feed- 
water heater in the engine room and re- 
turned to the boiler through a feed and 
check valve. The injectors are inter-con- 
nected independent of the heater. The ex- 
haust piping from the engines is carried 
to a duct under the floor covered by cast- 
iron plates and through a straight line 
of pipe to the roof where it is capped by 
a Patterson exhaust head. The heater 
is of the Patterson-Berryman type, used 
on the induction plan, and a valve is 
placed between it and the exhaust pipe to 
allow for cleaning. A liberal use of valves 
has been made so that different parts of 
the apparatus can be taken out for clean- 
ing without disturbing the operation of 
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the plant. All of the piping, valves and 
fittings are made by the Crane Company. 
The -high-pressure piping has extra heavy 
fittings, made up with copper gaskets, 
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vertical Patterson type, and are supplied 
with gauges and flanged fittings. 

A tool chest having a supply of the 
necessary repair tools, and a Hall oil 
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and flanged valves are used for all sizes 
over three inches. The trap on the high- 
pressure drips is located in the extension 
of the exhaust-pipe duct at the lowest 


filter and an engineer’s desk comprises 

the equipment of the engine room. 
From the generators lead-covered cable 

in conduit is carried under the engine- 
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point in the system, and is connected to 
separators located directly over the engine 


room floor to the switchboard. From the 
switchboard terminals the circuit wires are 


throttles. These separators are of the carried directly against the rear wall of 
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the building to lightning arresters, and 
through porcelain tubes to the junction 
pole outside of the building. From this 
junction pole they are carried along the 
highway about a mile and a half to the 
main street of the village. From this 
point they divide and some are used for 
lighting and some for power supply to 
the Ridgefield Water Company for operat- 
ing their pumping station. 

The pole-line work consists of about 
ten miles of wooden poles thirty feet in 
length and seven-inch tops, set five feet 
in the ground, four-pin cross arms, with 
one-and-one-half-inch locust pins, and 
triple petticoated Brookfield glass in- 
sulators are used. These are held in place 
by two seven-inch lag-screws and twenty- 
inch galvanized iron braces. Along the 
main street twenty-five and _ thirty-foot 
iron poles are used. These poles have five- 
inch bases and were set five feet in the 
ground, surrounded by eighteen inches 
of concrete. They are fitted with four- 
pin malleable iron arms and neat tops, 
presenting a very attractive appearance on 
the main street where the wooden poles 
were considered objectionable. 

No. 6 copper was carried for the light- 
ing circuit to the centre of distribution 
and No. 8 copper was used for other con- 
nections. This copper was of Benedict & 
Burnham’s KK brand triple braided, with 
a paraffine finish. The street lighting sys- 
tem consists of fifty twenty-five-candle- 
power incandescent lamps mounted on iron 
poles with one-and-one-half-inch pipe 
brackets. Copper hoods and porcelain re- 
flectors are used. High-tension cut-out 
circuits made by the General Electric Com- 
pany are provided to disconnect any lamp 
which may fail. The lamps themselves 
are of the Sawyer-Man type, having a rat- 
ing of twenty-five candle-power at forty 
volts. House connections are made by step- 
down transformers located on the poles. A 
voltage of 113 at the lamp was selected in 
order to obtain the advantages of prompt 
shipment of lamps, as the demand for this 
particular voltage is not as extensive as 
either 110 or 115 volts. In all cases of 
customers, connected meters are installed. 
These are of the glass-case type, which 
were considered desirable so that the 
customer could observe its workings. All 
of the transformers and meters were sup- 
plied by the Westinghouse Electric and 
Manufacturing Company. At suitable 
points on the lines lightning arresters are 
erected, and on all sharp turns and end 
poles guy wires are placed. 

The electrical equipment of the pump- 
ing station consists of two thirty-five- 
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horse-power motors geared to triplex sin- 
gle-acting pumps. The motors are oper- 
ated at 220 volts, and two banks of three 
transformers each are supported on poles 
outside of the building and connected to 
the motors through high-tension switches 
and meters. The high-tension switches 
were used so that there would be no trans- 
former loss, except when the pumps were 
in operation. ‘The pumps are operated 
against a head of 185 feet, and the motors 
are of the General Electric type L make, 
which has a starting resistance in the 
armature controlled by a lever. They 
bring the pumps up to speed without 
serious jar to the distributing system. 
Owing to the high class of the installa- 
tion and the objection by the residents to 
trimming any of the trees it was neces- 
sary in numerous cases to cross the high- 
way in order to avoic tree-trimming. All 
the refuse from the holes dug for the 


poles was required to be carted away and 
the grounds around the power-house were 
graded and sodded, giving the whole a 
finished appearance. A neat house for 
the operator of the plant has been erected 
near the power-house, as there were no 
other available dwellings. 

Everything was done to make the plant 
as efficient in its operation as possible, 
and the arrangement of the machinery 
was made with this end in view, so that 
one man operates the plant without diffi- 
cultv and with minimum labor. 

The plant was designed by and installed 
under the supervision of E. R. Knowles, 
of New York, as consulting engincer, and 
Bellman & Sanford execnted the complete 
contract, which included the building, the 
machinery, pole-lines, transformers and 
meters; everything complete and ready to 
operate from the coal-pile to the cus- 
tomer’s wiring. 


Gas Turbines. 


The difficulties confronting those in- 
ventors endeavoring to develop a practical 
gas turbine have been discussed by Frank 
Foster. The first problem is that of pro- 
viding an efficient air-compressor. Recip- 
rocating compressors are more efficient 
than centrifugal compressors, but if they 
are adopted one of the main advantages 
of the gas turbine—the absence of crank 
shafts and reciprocating parts—is lost. 
From the purely mechanical point of view 
the ideal arrangement consists of a com- 
pressor of turbine construction mounted 
on the same shaft as the gas turbine to 
which it belongs; but such an arrange- 
ment has a low efficiency—probably not 
more than fifty per cent in the case of 
the compressor. If several stages in the 
compressor are adopted a higher press- 
ure may be obtained, thus increasing the 
initial combustion and the available work. 
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But the increase in negative work is also 
much greater. For instance, by increasing 
the work spent on the compressor by 100 
per cent there is a gain of only one and 
one-half per cent in useful work. These 
figures, of course, depend a good deal 
upon the particular conditions adopted. 
From these considerations alone it is 
seen that, assuming all chemical and phys- 
ical difficulties to be overcome, the out- 
look for the gas turbine is not bright, 
and is particularly poor when the equip- 
ment includes a turbo-compressor. The 
next problem consists in devising a com+ 
bustion chamber which will withstand con- 
tinuously high temperatures and pressures. 
It is this continuity which makes these 
high temperatures difficult to handle. In 
reciprocating internal-combustion engines 
the high temperatures are only periodic, 
and as a result the combustion chamber 
never attains a very high temperature. 
For the turbine combustion chamber fire 
clay is unsuitable. Magnesia and kiesel- 
guhr are superior to fire brick, carbor- 
undum and sand, but both of these ma- 
terials deteriorate with time and shrink 
largely. Carborundum is considered to 
be the most suitable material for linings. 
Various engineers who have attacked this 
problem have used this material as an in- 
ner lining, surrrounding it with mag- 
nesia or some other material. In this way 
the relative expansions of the shell and 
the inner carborundum lining are pro- 
vided for. It is said that such an ar- 
rangement has been used satisfactorily 
with continuous temperatures of about 
3,200 degrees Fahrenheit, and is thought 


to be capable of withstanding tempera- 
tures of 5,000 degrees Fahrenheit. It is 
necessary to reduce the temperature of the 
gases before they are admitted to the tur- 
bine. To do this it is customary to mix 
them with steam. Cold air might be used. 
and would be more efficient were it not 
for the difficulty of compressing the air. 

Authorities differ in their ideas of 
the maximum practical temperature to 
be allowed in the turbine. Neilson esti- 
mates 1,300 degrees Fahrenheit; Sekuto- 
wiez computes the maximum temperature 
at 800 degrees, and Rey at 600 degrees 
Fahrenheit. Atkinson has stated that any 
metal with iron in its composition com- 
mences to oxidize at 750 degrees. At 
present it seems that 600 or 700 degrees 
Fahrenheit is the practical limit of con- 
tinuous temperature. However, a smal] 
DeLaval turbine has been used as a gas 
turbine with gas temperatures before and 
after reaching the nozzle of 3,270 and 750 
degrees Fahrenheit, respectively. At pres- 
ent our knowledge is insufficient regarding 
the flow of gases at high temperatures to 
enable us to design nozzles precisely.— 
The Mechanical Engineer (London), 
December 8. 
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REVIEWS OF CURRENT ENGINEERING 


AND SCIENTIFIC LITERATURE 


Protective Apparatus for Wireless- 
Control Systems. 

Edouard Branly has been developing a 
system of controlling mechanisms at a dis- 
tance by means of electric waves and has 
found a necessity for devising a method 
of protecting the apparatus from atmos- 
pheric discharges or other foreign influ- 
ences. This device depends upon the 
rotation at a constant speed of a contact- 
maker on the device controlled. This 
consists of an insulated wheel carrying 
upon its surface two or more pairs of elec- 
trical contacts placed opposite each other. 
Two brushes bear upon the wheel so as 
to complete a circuit each time a pair of 
contacts passes under them. The contacts 
may be spaced upon the periphery in dif- 
ferent ways, but the arrangement adopted 
must agree with that of a similar ap- 
paratus at the controlling station. This 
contact wheel revolves at a slow speed, 
carrying with it a cam. The method of 
control depends upon the complete revolu- 
tion of the contact-maker before the local 
circuit governing any of the controlling 
devices upon the apparatus is closed. It 
operates in this way: A single discharge 
sent out from the controlled station starts 
the contact-maker on the receiver into ro- 
tation. - The speed is slow—about one 
revolution in twenty seconds. If, when 
the following pair of contacts is unden 
the brushes, a second impulse is not 
received, the contact-maker is at once 
checked and returned to the first posi- 
tion. Similarly, if, as the third and 
fourth pairs of contacts, etc., pass under 
the brushes, electrical impulses are not re- 
ceived, the device will be turned back to 
the starting point. In this way a complex 
signal is required to cause the contact- 
maker to make a complete revolution, and 
thus bring into action the local controlling 
mechanisms. If foreign signals get in 
they act simply to start the contact-maker 
through the first or possibly second stages 
of its rotation, and it is very improb- 
able that any such disturbances would 
cause the device to complete a rotation. 
The correct system of signals is easily 
sent out from the control station by the 
rotation of a similar contact-maker.— 
Translated and abstracted from L’Elec- 
tricien (Paris), December 8. 


The Metallic Arc. 


An elaborate study of newer forms of 
arc lamps has been made by Isador Ladoff. 
He here discusses the so-called metallic 
arc, particular reference being made to the 
magnetite arc. Usually the magnetite 
electrode of this lamp is made by packing 
a thin iron tube with a mixture contain- 
ing twenty-five per cent of titanic acid, 
five per cent of chromate of iron, a lit- 
tle potassium fluoride, the balance being 
black oxide of iron. The tube serves not 
only as the container for the battery, but 
as a conductor, because the battery has 
a high resistance. One difficulty of this 
construction is due to the non-homogeneity 
of the mixture, which causes the arc to 
vary and fluctuate, and makes it impossi- 
ble to secure a perfectly uniform color. 
To get over these difficulties the chemical 
composition of the electrode should be 
homogeneous, and it should be compact 
and a conductor itself. Unfortunately, 
magnetite is a relatively poor conductor 
and gives an arc of low intensity. It con- 
tains impurities which are difficult to get 
out, and which affect the arc deleteriously. 
There is also an oxidation which takes 
place during operation, which lowers the 
luminous intensity of the arc. Titanic 
acid is also a poor conductor. This is 
the only material which is desirable in the 
electrode for the production of light, but, 
unfortunately, it can not be used alone 
on account of its very high resistivity. For 
this reason the amount of material which 
one can cause to pass into the arc is limit- 
ed, and thus the intensity of the arc is rel- 
atively low. Carbide of titanium can not 
be employed, because it decomposes in 
the are and does not give much light. In 
constructing these electrodes titanium is 
wanted because of its rich spectrum. The 
chromate of iron is used to increase the 
life of the electrode, while the potassium 
fluoride makes the arc more stable. In an 
endeavor to produce an electrode giving 
better results, electrodes have been made 
of various oxides, which were then re- 
duced. It is not advisable to use more 
than ten parts of the oxide of titanium; 
otherwise the arc becomes unstable. The 
proportions adopted were eighty parts of 
magnetite, twenty parts of hematite, and 
seven to eight parts of titanic oxide. The 
ingredients were finally pulverized and 


a mixture made with water and glycerine. 
From this paste electrodes were pressed 
out, dried and baked at 500 degrees. They 
were then carried to 1,200 or 1,300 de- 
grees in a gas furnace. It was found that 
a slight addition of boric acid seemed to 
increase the life of the electrodes, but 
reduced the luminous intensity. Greater 
stability of the arc was obtained by add- 
ing various salts of potassium. The re- 
sistance of these electrodes was very high, 
varying from 45,000 to 600,000 ohms. 
This could be reduced to a few ohms by 
covering it with a coating of graphite. Re- 
sults are given of a number of experiments 
made with these electrodes ; also with elec- 
trodes formed of a mixture of the oxides 
and of homogeneous carbon. The ferro- 
titanium electrode produced by the process 
just described gave in all cases much bet- 
ter results than either of the other two. 
A three-and-one-half-ampere, fifty-volt arc 
using a ferro-titanium electrode, gave 510 
mean spherical candles. 
oxide electrode gave 283, while the carbon 
gave eighty-four. The watts per candle 
were approximately 0.6, 0.7, and 2.5, re- 
spectively. The voltages for the three arcs 
were 48.3, fifty-five and fifty-nine. The 
life of the ferro-titanium electrode was 
one hour and thirty-two minutes per centi- 
metre; that of the titanium oxide elec- 
trode, one hour and thirty-six minutes, 
and that of the carbon electrode, one 
hour and seven minutes. A lamp taking 
6.6 amperes gave for the same electrodes 
968, 737 and 243 mean spherical candles, 
relatively; while a 9.6-ampere lamp gave 
for the ferro-titanium, 1,136 mean spheri- 
cal candles, and for the carbon, 485. The 
titanium oxide electrode fused with this 
current and could not be employed. Dis- 
tribution curves are given for the three 
types of electrodes. Those using the ti- 
tanium electrode throw out a considerable 
part of the light in a horizontal zone— 
Translated and abstracted from L’Eclaw- 
age Blectrique (Paris), December 8. 


a 
A Special Potentiometer for the 
Standardizing Laboratory. 

A potentiometer having special features, 
and designed particularly for a stand- 
ardizing laboratory, is described here by 
H. B. Taylor. As this potentiometer 1s to 
be used in Pittsburg, where the air is very 
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damp and is never clean, extra insulation 
is necessary, which is obtained by cover- 
ing up all metal parts except where 
mounted on the top of the case. All extra 
parts are arranged to admit of easy clean- 
ing. Each metal terminal is mounted on 
a separate hard-rubber base three-tenths 
of an inch high, which fits closely to the 
rubber top of the potentiometer box. They 
are cemented to the top by white shellac, 
and the metal parts are separated by an 
air space of one-quarter of an inch, sc 
that the surface distance between them 
is 0.87 inch. Where special protection is 
needed within the box the wires and 
coils are provided with hard-rubber wash- 
ers. Nearly all inside connections were 
made of bare wire of a size large enough 
to stay rigidly in position withoutany other 
support. After all connections had been 
made, all parts were given several coats 
of white shellac. The customary method 
of construction, which uses an odd num- 
ber of ohms, corresponding to the odd 
voltage of the standardizing cell, was 
adopted. That used is a Weston standard 
cell with an electromotive force of 1.0198 
volts. The resistance across which it is 
connected is 10,198 ohms. Special ad- 
justment was made by means of a coil 


containing 198 ohms, but this is easily | 
changed when it becomes desirable to use - 


any other standard cell. The potentio- 
meter coils are arranged in five straight 
rows, and the connections are brought 
out to brass terminals at the top. The 
movable contacts are mounted on hard- 
rubber blocks, which slide along the top 
of the brass contact pieces. A transverse 
slot in the lower part of each block serves 
to increase the surface distance between 
brushes about one inch. Clips are pro- 
vided which guide the blocks and also 
indicate the points where contacts are be- 
ing made. A diagram of the connec- 
tions is given. For the sake of simplicity 
in operation, as well as to promote insula- 
tion, two sets of keys are used, or two 
keys with a two-way switch.—A bstracted 
from the Electric Journal (Pittsburg), 
December. ú 


The Snowdon Hydroelectric Installa- 
tion of the North Wales Power and 
Traction Company, Limited. 

A description is given here of an inter- 
esting hydroelectric system in North 
Wales which supplies power to a number 
of industries and which is expected to 
build up other new ones. The plan orig- 
inated from a holiday tour of a well- 
known engineer, who was impressed by the 
potential possibilities of two small lakes, 
Glas-Lyn and lLynn-Llydaw, situated 
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about halfway up the eastern side of 
Snowdon. The scheme utilizes the 1,100- 
foot drop from these lakes into the val- 
ley below, where a power-house has been 
built and a system of high-tension trans- 
mission passing over the mountains to 
supply energy to the large slate quarries 
for which Wales is famous. Further, an 
electric railway is now nearing comple- 
tion, and electric lighting systems are 
being put in, all of which will be supplied 
with power from the new plant. The 
water is drawn from Lynn-Llydaw, from 
which a pipe line descends to the power- 
house. This lake occupies a declivity on 
the mountain side. The lake has a 
surface of 120 acres, and is approximately 
1,400 feet above sea level. The intake 
works consist of a six-foot tunnel a few 
hundred feet long, piercing the rocky mar- 
gin of the lake. This terminates in a 
duplicate pipe line. The inlet to the 
tunnel is thirty feet below the lake sur- 
face, and is controlled by sluice valves. 
The pipe line is about one and one-quar- 
ter miles in length and gives an effective 
head of 1,140 feet. The descent is steep 
and is at an angle of. forty-five degrees 
just above the power-house. The two 
pipe lines taper from thirty inches at the 
top to twenty-seven inches in diameter 
at the bottom. At the upper portion rivet- 
ed steel pipe is used; at the lower portion 
the pipe is welded. The pipes are in 
eighteen-foot lengths, laid on wood sleep- 
ers and carefully anchored to concrete 
blocks. ` Measured distances have been 
laid out, providing fixed points which 
will enable any movement of the pipe to 
be detected. Either of the two lines would 
supply the normal output of the station, 
and there is sufficient reserve in the lake 
to run the station for 180 days without 
any rain whatever. The average rainfall 
is about 200 inches. At present there 
are four 1,500-horse-power twin-impulse 
turbines coupled direct to three-phase, 
1,500-kilowatt-ampere,* 10,000-volt, fifty- 
cycle generators. The water pressure due 
to the head is about 500 pounds to the 
square inch. The discharge from this 
gave trouble at first, but was finally taken 
care of by causing it to fall into a pool 
of water. The wheels are regulated by 
hydraulic governors acting upon needle 
nozzles. The alternators have twelve poles 
and are of the revolving field type. The 
rotating parts are supported on three 
bearings. There is a generator switchboard 
containing the control apparatus and the 
instruments for the generators. A feeder 
board, consisting of ten panels, controls 
the output of the station. The conductors 
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back of the board are of bare copper wire 
carried on porcelain insulators. Oil 
switches are used, and each line is pro- 
tected by a choking coil and a horn light- 
ning arrester. In addition there are per- 
manent water-type, excess-pressure dis- 
charges installed at each end of the switch 
room, which connect to the bus-bars. The 
attendants are protected by wooden plat- 
forms mounted on porcelain insulators. 
The station is at present lighted by a step- 
down transformer, but it is the intention 
to put in a small direct-current lighting 
unit for this purpose. The high-tension 
lines pass out from the station through 
inclined ports, where they are supported 
on porcelain leading-in insulators fixed 
in paraffined wood partitions. There are 
twenty-six miles of transmission line al- 
ready up. Various pole-line constructions 
have been adopted in carrying out the 
work. For the most part creosoted wooden 
poles are used, sunk six feet in concrete 
and spaced about forty to the mile. The 
wires are placed two feet apart and sup- 
ported on triple-petticoat insulators. They 
are carried on cross-arms in the usual tri- 
angular arrangement. At certain points 
where the line is heavy A poles have 
been erected, supporting the cross-arms. 
In other places two vertical poles are 
used, carrying at the top several cross- 
arms. A lattice pole construction has 
been used at one point, while for certain 
lines a single pole is employed with the 
insulators arranged vertically on one side. 
A good deal of difficulty was met in con- 
structing the transmission line, due to the 
rough country, and to much boggy ground. 
The most important users of this power 
at present are the quarries, one of which 
takes nearly 2,000 horse-power. This 
mine employs five 200-horse-power motors, 
which replaced steam engines for drawing 
slate up the inclined shafts. There are 
two 150-horse-power motors driving an 
air compressor and a pump. These indus- 
tries are supplied with power through 
local transformer substations.—A bstracted 
from the Electrical Review. (London), 
December 7. 
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Gift to Union College. 

President Andrew V. V. Raymond, of 
Union College, Schenectady, N. Y., an- 
nounced, on December 13, at the nine- 
teenth annual dinner of the Alumni As- 
sociation, that the college had received a 
gift of $25,000 from the General Electric 
Company, and that only $20,000 more is 
necessary to secure Andrew Carnegie’s | 
gift of $100,000. 

The dinner was ‘held at the Hotel Man- 
hattan, New York city. Among the guests 
of honor were Dr. Henry M. Leipziger, 
Samuel R. Thayer, Charles E. Patterson, 
the Rev. Dr. T. S. Hamlin, Cornelius E. 
Franklin, the Rev. Dr. Samuel S. Seward, 
Andrew W. Gleason and Eli Perkins. 
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Methods of Getting New Business 


A DEPARTMENT DEVOTED to the COMMERCIAL DEVELOPMENT of CENTRAL STATIONS 


Managers are Invited to Contrihute Suggestions for Methods of Increasing the Demand for Electric Service 


ADVERTISING ELECTRICITY.—IV. AD- 
VERTISEMENT WRITING. 


BY FRANK B. RAE, JR. 


CLEVERNESS IN ADVERTISING, 

A few years ago writers of advertising 
won their reputations on the basis of what 
was known as “cleverness.” ‘Cleverness, 
in an advertising sense, seems to have 
meant facility in turning the Eng'ish lan- 
guage inside out. The ability to unearth 
and employ astonishing and unexpected 
adjectives and otherwise to reduce the 
methods of the street fakir to cold type, 
was at that time equivalent to advertising 
ability. Fortunately the era of advertis- 
ing insanity has passed, but the straining 
for wordy cleverness still continues to & 
greater or lesser degree. Even to-day the 
writer of advertising is looked upon by 
the staid, cold-blooded business man, as a 
vendor of “hot air,” whose printed pro- 
ductions have been neatly characterized 
by one man high up in the lamp indus- 
try as “verbiage and phraseology.” 

Let the student of advertising at once 
dispossess his mind of the idea that such 
superficial cleverness plays any solid part 
in truly successful and permanent public- 
ity. While it must be acknowledged that 
an occasional happy phrase has been 
known to win a wide approval, the pro- 
portion of clever advertisements which 
have proven effective is so small as to 
discourage the judicious writer from at- 
tempting them. Thus, several years ago, 
“Uneeda” biscuit, an altogether first-class 
product, packed in a new and extremely 
practical manner, appeared and was wide- 
ly adveristised. The name was one of the 
cleverest conceits over devised and this, 
combined with a good product, has made 
it one of the great advertising triumphs. 
Following this success, there appeared by 
the thousand, similar suggestive trade 
names attached to an infinite variety of 
merchandise. Practically every one of 
them has been an advertising failure, re- 
eardless of the quality of the product. 
The reader can supply many instances of 
the same sort, all pointing to this truth, 
that cleverness is the most dangerous ele- 
ment in advertising. 

The advertiser of electricity will imme- 
diately protest that his product is not one 
which lends itself to the sort of adver- 
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tising suggested, but as he has only to 
glance over a good variety of printed pub- 
licity as put out by central stations to 
realize that the struggle for cleverness is 
not ended and that only in the most ex- 
ceptional cases does such cleverness stand 
the acid test of disinterested reading. 

PRINCIPLES OF ADVERTISEMENT WRITING. 

The underlying principles of advertise- 
ment writing are not at all difficult of un- 
derstanding, but the practice of these prin- 
ciples is a matter worthy of life-long ef- 
fort. We may sum up the cardinal points 
thus: 

Limitations: An advertisement should 
be written within certain well-defined lim- 
its; it should aim to make one or several 
points only; it should not evaporate in 
glittering generalities nor become pon- 
derous with a superabundance of facts. 

Simplicity: The best educated among 
readers will appreciate, and the most 
wholly ignorant will understand, a plain, 
simple statement of facts; no part of an 
advertisement should require a second 
reading, nor should there be a single 
word or phrase, the meaning of which is 
not instantly apparent to all. 

Sincerity: The one virtue which must 
absolutely characterize every advertise- 
ment is that of honesty, and this honesty 
must be not alone basic, but it must be 
almost aggressively apparent. Super- 
ficiality in advertising, as in personal con- 
versation, suggests insincerity, and any 
suggestion of insincerity is liable to im- 
mediately develop into actual misstate- 
ment in the eves of the cursorv reader. 

Interest: It is obviously necessary to 
catch and hold the reader’s interest with 
every statement. This does not mean that 
the advertisement must be “different,” but 
that it must be written from the reader’s 
viewpoint in such a manner as to appeal 
to him as something of particular and 
personal concern. 

These are the principles: Each mav 
be subdivided many times and each sub- 
division, to the very smallest. is worthv 
of the most minute attention. For exam- 
ple, under the heading “Interest,” may be 
considered the question of illustration and 
embellishment, which itself is a matter 
so broad and so difficult to handle, that 
one New York specialist receives $15,000 


per year for his knowledge and ability 
to properly “dress” advertisements. 

THE WRITING OF CIRCULAR LETTERS. 

The circular letter, as an effcctive me- 
dium of advertising, is without a peer. 
If a circular letter be prepared with 
sufficient skill, it will reach the man ad- 
dressed—that is the secret of its power. 
But if it is not well prepared it will not 
only find the waste basket quicker than 
almost any other form of advertisement, 
but will engender a feeling of resentment 
in the addressee. Thus we pit the writer’s 
and the printer’s skill against the busy 
man’s scrutiny and disinclination to read 
a business solicitation. 

In preparing a circular letter the first 
and most difficult problem is that of gain- 
ing a hearing. We must frame our open- 
ing paragraph in such wise that the read- 
er will not instinctively assume an un- 
favorable or defensive attitude. We must 
have plausible reasons for approaching the 
reader at all, and this reason must bear 
closely upon his personal interest. To say 
“We desire to interest you in an electric 
sign” is fatal, because, before one can hope 
to interest a man in an electric sign, the 
matter must be brought to his attention 
in such a manner that the interest will 
appear voluntary on his part. We must, 
so the saying is, “reach him on his blind 
side.” 

Having opened the subject, a paragraph 
or two is used to present the advantages 
of the proposition in hand, again not 
from your viewpoint, but from his. What 
will an electric sign actually net the man 
who uses it? Answer that question, not 
in glittering generalities, but in terse, 
crisp statements, the logic of which can 
not be disputed. 

Having shown the advantages of the 
sign as a profitable investment, bring up 
the matter of price, appearing to offer 
an exceptional value either for the service 
or in the sign. Show your prospective 
customer that a sign is advertising, not 
store expense, without dodging issues. 
Keep away from the fact that the sign 
will increase his electric light hill—even 
show him that it will reduce his store 
lighting bill by increasing his hours of 
burning or kilowatt consumption, thus 
entitling him to lower rates or larger dis- 
counts for regular service. It must be 
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kept im mind always that nobody ever 
wants to spend money for anything. The 
prospect must be led to this matter of 
cost in the gentlest and most diplomatic 
way. 

In enclosing a circular letter we must 
remember that the object of all advertis- 
ing is to get results—inquiries—orders. 
Insist gently but firmly upon the reader 
giving this matter immediate thought and 
early action. Try; if possible, to make 
some sort of special offer, which he must 
accept at once or risk paying a higher 
price, as penalty for procrastination. In- 
variably there should be enclosed a postal 
card for reply. Be inflexible in urging 
the prospect to return it. Point out that 
a discussion with your solicitor costs him 
nothing. In writing the ad-man must pic- 
ture himself as being in the prospective 
customer’s presence, personally soliciting 
his signature to that card. Concentrate 
every fibre of your being upon this most 
important point—his signing that card 
to-day—now—this minute. 

Where circular letters are used in series 
it is advisable to write the entire cam- 
paign in advance. In fact, it is almost 
impossible to secure maximum returns 
when the letters are prepared piecemeal 
and as necessity demands. . Not alone is 
each succeeding letter likely to be written 
more hastily and therefore less forcefully 
than if all are prepared at one time, but 
the continuity of thought, the logical suc- 
cession and sequence of argument is par- 
tially lost. 

THE WRITING OF BOOKLETS. 

The advertising booklet should be de- 
signed with several distinctive points in 
mind and these should limit both its size 
and literary form. The booklet is de- 
signed to present to presumably interested 
parties, information which they may de- 
sire in available form for reference or 
study. . 

With this idea in mind it must be ap- 
parent that the booklet may properly dis- 
regard some or all of the cardinal laws 
which govern other forms of advertising 
composition. It does not require the clev- 
er introduction, the hidden reference to 
= price nor the insistence upon immediate 
action which must characterize the cir- 
cular letter. Rather it should be an ex- 
position of the subject treated, covering 
all necessary points and depending for re- 
sults upon the fairness of the proposition 
offered as it appears to the reader after 
a careful consideration and mature reflec- 
tion. 

Obviously, advertising booklets should 
be clear cut, simple and as interesting as 
the subject and the ingenuity of the writer 
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will permit. The chief struggle should 
be to avoid wordiness and to present the 
proposition always with the idea that the 
reader knows absolutely nothing about 
it and that every statement must be self- 


evident or supported by corroborative evi- 


dence. 

At the same time it must be remem- 
bered that the reader has probably not the 
vital interest and undying enthusiasm of 
the writer, and effort should at all times 
be put forth to sustain attention by what- 
ever sane device may be available. The 
most common of these is pictures, which 
it is well to use almost lavishly. 

A practical plan to adopt in undertak- 
ing an advertising booklet is, first to secure 
from the printer a dummy (a booklet of 
blank pages) of the size and shape which 
it is intended the finished work shall be. 
Go over this carefully, laying out the 
various pages, allotting space to illustra- 
tions and preparing the booklet, in the 
mind’s eye, exactly as it shall appear when 
finished. One is thus able to divide the 
subject under such headings and in such 
order as will make the finished work logi- 
cally convincing and carry the reader from 
a cursory consideration of the subject to 
a determination to buy the product of- 
fered. Around such a schedule and dum- 
my, and proceeding in such logical man- 
ner, one can not go far astray. 

NEWSPAPER ADVERTISING. 

Where local conditions make newspaper 
advertising seem, in the nature of things, 
to be advisable—and politics alone may 
make it advisable to use such space—too 
much care can not be given to the subject 
of copy. Newspapers are read hurriedly. 
Newspaper copy, therefore, must be built 
upon the “one idea” plan, embracing just 
enough elaboration to present the one idea 
fully and forcibly. If clear cut, attrac- 
tive illustrations are available, they should 
be used, but the advertiser must bear con- 


stantly in mind the high speed of news-. 


paper presses and the poor quality of 
paper used and make his designs fit these 
conditions. Advertising illustrations are 
intended solely to draw attention to, or 
shed light upon, the advertisement. Any- 
thing which is not self-explanatory at first 
glance is bad. 

The catch-line of the newspaper adver- 
tisement is, naturally enough, its most 
salient feature. It is also its most dan- 
gerous feature. To acquire proficiency in 
handling catch-lines, it is not well to 
study advertisements, but to study the 
head-lines of the newspapers. Metropoli- 
tan newspapers employ specialists who do 
practically nothing else than write head- 
lines, and the demand for such men it 
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is said always exceeds the supply. The 
principle involved in head-line writing 
apply with double force to the writing 
of advertisement catch-lines. What is the 
vital point of the story? What half- 
dozen or less words will best explain this 
point and lead the casual reader to stay 
his hurried glance? Let us analyze for a 
moment: If a head-line says “Murder,” 
we are startled perhaps, but for a second 
only, because murders, after all are com- 
mon enough. But if the head-line says 
“Murder on Broadway,” we immediately 
picture in our mind an act of violence 
upon a crowded thoroughfare with which 
we are personally familiar. From an ab- 
stract news report, this item becomes one 
of personal concern and we pause for 
further information. We read on and 
the head-line writer’s work is accom- 
plished. Exactly these principles apply 
to the writing of advertisement catch- 
lines. First we must attract attention, 
and then make that attention a matter of 
personal interest to the reader. ~*~ 

For the rest, a newspaper advertise- 
ment should properly stick to one idea 
on one subject. Where a variety of sub- 
jects are treated as in department store 
advertising, it will be noted that they are 
treated practically as many small adver- 
tisements. For us, one idea, and let 
it be expressed in words of one syllable, 
in good sized type and in such style of dis- 
play as will render it both distinctive and 
readable. 

Finally, in the preparation of newspaper 
advertising it must be borne in mind by 
the central station ad-writer that although 
one portion of the public reads small-type 
department store and unattractive patent 
medicine advertisements with avidity, that 
is not the portion of the public which the 
central station is addressing. 

BILL-BOARD AND CAR CARDS COPY. 

Until recently it was not considered 
important to give any thought to the 
material used in bill-board advertising, 
and therefore such advertising, at least 
so far as concerns electric light companies 
seem to have consisted chiefly in certain 
inept catch phrases borrowed from gas 
companies, coupled with an wholly inor- 
dinate use of the Edison trade-mark. 
Since bill-boards are erected and painted 
for publicity purposes, it is as well to 
cover the space with something of adver- 
tising value. The writer recalls just one 
central station’s sign boards which ap- 
peared to be worth the paint used to cover 
it, these being the boards erected by the 
Dayton Lighting Company and reading 
“Electric Light and Electric Power cheap 
anywhere in Dayton.” A multiplicity - ” 
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these boards strewn along the lines of the 
conduit excavation and at strategic points 
in the city served to spread in effective 
fashion the company’s message that al- 
most anybody anywhere in Dayton could 


get electric light and power cheap. This 


example will probably better serve as a 
guide for preparation of sign-board ad- 
vertising than a column of “don’ts.” 

In connection with the car cards it is 
well for the advertiser to remember that 
most people are near-sighted and the 
cards so placed that when the light is good 
it is a little harder to see them than when 
the light is poor. Therefore, they should 
be simple, clean-cut—direct. Several 
colors should be employed, but if illus- 
trations are used, they should be pretty 
broad wood-cuts, or line etchings done 
in poster style. The type should be plain 
and of good size. The cards should be 
changed often enough so that the trav- 
eling public does not turn in weariness 
from the old arguments. 

IN GENERAL. 

The gravest danger of the amateur 
writer of advertisements lies in his in- 
ability to rightly and rigidly judge of 
his own product. Contrary to popular 
belief, it is no easy job to write adver- 
tising, and the talent for it is no more 
common than is the talent for other seri- 
ous literary composition. It is infinitely 
more easy to produce a short story worthy 
of publication in one of the standard 
monthlies than to produce a series of half- 
dozen circular letters. It takes no whit 
less of genius to create an effective cam- 


paign than is demanded to grind out a 
tolerable novel. An appreciation of this 
truth will lead the student of advertising 
to consider his work, not as something 
to be done in an idle moment, when he 
“has the time,” but a labor worthy of 


his most serious, earnest and concentrated . 


endeavors. 

The writer of advertising is a salesman, 
talking, not to one prospective customer, 
but to thousands. A careless salesman 
may antagonize a single prospect with- 
out very serious consequences. The care- 
less advertising man may antagonize the 
entire population of his city. 

The privilege to speak to a multitude 
is one not to be trusted blindly to the 
clever word-monger ; one not to be under- 
taken lightly by an unpracticed man whose 
duties already occupy him. The writing 
of advertising is a serious business, and 
is worthy of serious study. 

PESEE 

The fifty-seventh convention of the 
American Association for the Advance- 
ment of Science opened in New York city 
at Earl Hall, Columbia University, on 
December 27, and will end on January 
2. Dr. Nicholas Murray Butler, presi- 
dent of Columbia, delivered the address 

- lcome. 
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Arthur Vaughn Abbott. 


Mr. Arthur Vaughn Abbott died of 
pneumonia at St. Luke’s Hospital, New 
York city, December 1, 1906. His death 
marks the passing of an experienced engi- 
neer, an able writer and a widely esteemed 
man. To those who knew him through 
daily contact, as also to all who love a 
useful, earnest and well-ordered life, this 
simple account of his many broad activi- 
ties is given. He came of a family that 
has contributed much to the world. His 
grandfather was Jacob Abbott, one time 
professor of mathematics at Amherst Col- 
lege, and author of “Young Christians,” 
“Science for the Young” and the “Rollo 
Books.” His father, Benjamin Vaughn 
Abbott, was no less noted for his legal 
writings, his court reports and his digest 
of state and national law. Among his 
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uncles were J. Cabot Abbott, author; Ed- 
ward Abbott, rector of St. James Church, 
Cambridge, Mass.; Austin Abbott, lawyer 
and writer, and Lyman Abbott, pastor of 
Plymouth Church, Brooklyn, N. Y. . 
Arthur Vaughn Abbott, the son of Ben- 
jamin Vaughn Abbott and Elizabeth Tit- 
comb, was born in Brooklyn, N. Y., in 
1854. His early years were passed in 
his home city, where he also acquired his 
early education. He entered the Brook- 
lyn Polytechnic Institute for his higher 
education and graduated from there with 


' honors in 1875. His first work was with 


the Department of Works, New York city, 
where he remained one year. He next en- 
tered the engineering department of the 
Brooklyn Bridge, where he remained for 
seven years in charge of material inspec- 
tion and as general superintendent of 
cable construction. 

Upon the completion of the bridge he 
became associated for four years with 
E. T. Fairbanks & Company in the design 
and construction of testing machines and 
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the manufacture of large railway and lock 
scales. From 1887 to 1890 he was con- 
sulting engineer of the Boston Heating 
Company, as such designing and superin- 
tending the installation and operation of 
a central plant for supplying heat to about 
two square miles of that city. He then 
became mechanical engineer of the Daft 
Electric Light Company and had charge 
of the shop construction of dynamos and 
motors. He later was associated in the 
design, construction or operation of many 
of the pioneer electric railways in the 
United States, among them the line at 
Meriden, Ct., Bloomfield, N. J., Atlan- 
tic City, N. J., and Bloomington, Ill. ; the 
systems at Salt Lake City and Ogden, 
Utah, Augusta, Ga., and the Lake Roland 
Electric Railway, Baltimore, Md. He also 
equipped electrically the Interstate Road 
at Kansas City, Mo., and operated storage- 
battery cars on the Fourth Avenue road 
in New York city. During the same period 
he acted as consulting engineer for the 
Ogden City water works, the Bear river 
canal and the Waukesha water pipe line. 
In 1892 he became chief engineer of the 
Chicago Telephone Company, serving in 
that capacity until 1901. During this 
period twelve new offices and buildings 
were erected and relay switchboards ag- 
gregating nearly 40,000 lines were in- 
stalled, together with the necessary con- 
duits, underground cables and aerial lines, 
covering the city and adjacent territory, 
aggregating nearly 100,000 wire-miles; 
35,000 subscribers’ substations were also 
installed. He designed, installed and op- 
erated lighting plants on all the systems, 
aggregating 10,000 lamps. From 1901 to 


1902 he was consulting engineer of the 
Consolidated Telephone Company of Buf- 
falo, rendering services similar to those in 
Chicago. 

From 1902 until his death he was asso- 
ciated with Westinghouse, Church, Kerr & 
Company, New York city, as chief statis- 
tician. Under his direction much data 
was collected on many subjects, especially 
those to which the activities of that or- 
ganization were chiefly devoted. Of equal 
importance was his development of meth- 
ods for interpreting and using this data 
in conjunction with information obtained 
through the various engineering depart- 
ments. 

His writings included the following 
books: “The Electrical Transmission of 
Energy,” “A Treatise Upon Fuel,” “Test- 
ing Machines,” “The Evolution of a 
Switchboard,” and a series of six volumes 
on “Telephony.” 

He was a member of the American In- 
stitute of Electrical Engineers, of which 
he was at one time vice-president, the 
American Society of Mechanical Engi- 
neers and the American Society of Civil 
Engineers. 
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INDUSTRIAL SECTION 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 


Western Electric Company’s 
New Special Design Short 
Are Lamp. 

The accompanying illustration is a view 
of a new design short lamp, adapted for 
110 or 220 volts, direct current, possess- 
ing many features of excellence in design 
and numerous points in material and 
workmanship which the makers assert can 
not fail to commend themselves to the 
thinking purchaser. 

In the Western Electric Company’s new 
lamp the overall length has been reduced 
to the lowest practical minimum, being 
but twenty inches from the top of the 
lamp to the lower end of the enclosing 
globe; this, too, without reducing the 


WESTERN ELECTRIC CoMPANY’S NEW SHORT 
Arc LAMP. 


length of the carbons so greatly as to 
materially cut down the life under that 
given by an ordinary five-ampere lamp. 
A life of 100 hours with each trimming 
is guaranteed. Instead of the large bulky 
case which is ordinarily found in short 
lamps, this lamp, by reason of the use of 
indestructible windings and specially de- 
signed resistance units, is of small dimen- 
sions and quite as symmetrical in design 
as the regular well-known types of lamps 
manufactured by this company. 

In the matter of ventilation special at- 
tention has been paid in the construction 
of this lamp to secure adequate ventila- 
tion while at the same time protecting the 


regulating mechanism from harmful ac- 
cumulations of dust. These lamps are 
often placed in basements and low rooms 
where the heat accumulating is great, such 
as boiler rooms and engine rooms, and 
their design has been with special refer- 
ence to such service. In the choice of 
material for the different parts only such 
as has been found best adapted for the pur- 
pose has been made use of, regardless of 
cost. 

It is found quite difficult in practice to 
apply any effective safeguards against in- 
jury to lamps of this type, as ordinarily 
constructed, by the use of fuses and it not 
infrequently is found that lamps which 
were thought to be well protected have 
been practically destroyed by excess cur- 
rents. In the new lamp provision is 
made to preserve the lamp absolutely from 
injury, even where fuses are entirely omit- 
ted, and the lamp may stand with the arc 
short circuited for hours without material 
injury and will be found ready for normal 
operation the moment proper conditions 
are restored. 


The Anderson Electrical 
Time Switch. 


The accompanying illustration shows a 
partial view of the electrical time switch 
recently placed on the market by the 
Albert and J. M. Anderson Manufactur- 
ing Company, Boston, Mass. This ap- 
paratus has been carefully designed and 
is guaranteed to open or close an elec- 
trical circuit at the precise time prede- 
termined, is durable and weatherproof. 

The switch-mechanism consists of two 
pivoted arms carrying laminated contacts 
and arcing contacts after the fashion 
of approved circuit-breaker construction. 
These arms are separated by a toggle mo- 
tion, the central joint of which is thrust 
upward and downward by the propelling 
mechanism. When thrust downward the 
toggle motion is dead-centered and it is 
impossible to force the lamine from their 
contact seats without exerting pressure 
sufficient to destroy the mechanism. There 


is no partial or imperfect contact possible. 


The contact mechanism is housed in a 
slate enclosure in a separate compartment 
of the box and is fireproof. The lower 
or entering contacts are each separated 
from the jaws of the switch a distance of 


over an inch when the switch is open. The 
circuit is opened horizontally instead of 
vertically, thereby minimizing the chance 
of maintaining an arc. The propelling 
mechanism consists of a heavy spiral 
spring, equipped with two trains of gears. 
One of the spindles of one of these trains 
is equipped with a crank and connecting 
rod, the connecting rod being utilized to 
force the toggle of the switch up or down. 
A flyer on this train engages with an 
escapement that permits the crank to 
make a half revolution at a time. The 
connecting-rod of this crank has a slotted 
joint with the toggle so that the parts 


THE ANDERSON ELECTRICAL TIME SWITCH. 


can have some momentum before they 
are called upon to do any work, thus ren- 
dering the action more certain. 

The second train of gears passes to the 
clock and is geared into the mechanism 
thereof. Should this train of gears be re- 
leased, the mechanism would at once run 
down. This feature is of great value, be- 
cause it will be seen that the duty of the 
clock, instead of driving anything, is 
rather to restrain something from being 
driven, and instead of contributing energy 
to the propelling mechanism it receives 
energy therefrom. Connected to the 
mechanism in this way, the clock is really 
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more certain of running than if propelled 
by its own unaided mainspring. 

The shaft on the last gear on the train 
running to the clock is hollow, and both 
the hollow shaft and the solid shaft within 
are equipped with trip dogs which can be 
set by means of stout hands to any desired 
position in relation to the gear. To 
facilitate thie setting the gear is marked 
with the twenty-four hours of the day 
divided into quarters, and in order that 
the daylight and darkness hours may be 
distinguished, the gear is enameled black 
on half of its face. 

The two cams on the back of the pro- 
pelling mechanism are set by the two 
hands on the front, and either cam when 
in action will cause the mechanism to 
make a half revolution. The first action 
of these cams as they revolve is to. tilt 
the escapement and permit a small portion 
of this half revolution to be made. The 
clock itself, a moment later, tilts the es- 
capement back, completing the half revo- 
lution. If, however, the flyer is inter- 
fered with, the crank will fail to act until 
the obstruction is removed. This fact is 
taken advantage of by gearing to the 
mechanism a second wheel carrying a suit- 
able hand and cam. This second wheel 
revolves once in seven days, and on any 
one of these days can be set to inter- 
fere with the motion of the flyer, thereby 
preventing the switch from operating dur- 
ing that day. For convenience this wheel 
is naturally graduated to the days of the 
week. The escapement is also capable of 
being moved by a hand trigger so that the 
switch can be opened or closed inde- 
pendently of the clock. 

An imported eight-day clock, of highest 
grade, is used with this time switch. 

The whole switch is mounted in a three- 
compartment oblong cast-iron box. The 
bottom compartment, lined with slate, 
contains the switch. The middle com- 
partment is divided so as to open from 
either the back or the front and contains 
the propelling mechanism. The upper 
compartment contains the clock. The 
whole is sealed with a heavy door, locked 
with a Yale lock, and rubber gasketed 
with a pressure lever, making the switch 
absolutely tight. 

The action of the switch is as follows: 
The clock and mechanism are wound and 
the hands are set so as to cause an event 
at the desired hours of the day or night. 
The switch is then set by the hand trigger 
so that the next operation shall be that 
desired. For instance, if the next opera- 
tion is to be closure, the switch should 
obviously be set in an open position. As 
the clock permits the dial wheel to drive 
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slowly under the impetus of the mechan- 
ism spring, it carries with it its hands and 
cams. The first cam engages the escape- 
ment, permitting a partial revolution of 
the mechanism, and a few seconds later 
the clock trips the escapement back again, 
permitting the mechanism to make a full 
half revolution, closing the switch. The 
dial wheel then proceeds as before until 
the second cam is brought into play, when 


the cycle of operations is repeated, but 
with this difference, the switch opens. 
This is repeated every twenty-four hours, 
unless interfered with by the seven-day 
wheel, which may suspend the operations 
of the switch on any day of the week 
desired. 


oe 


Electric Tower Control of 
Surface Track Switches. 

The American Automatic Switch Com- 
pany, New York city, has made an interest- 
ing installation for the Public Service Cor- 
poration of New Jersey at the Pennsylvania 
ferry terminal in Jersey City, N. J. All 
of the cars entering the terminal approach 
through York street and are switched on to 
the proper tracks by means of six elec- 
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or by the wheels of a wagon running in 
the car track. 

A general view of the controlling mech- 
anism in the tower is shown in Fig. 2. 
The number of levers corresponds to the 
number of switches to be operated. By 
the depression of one of these levers a 
double-break, single-pole switch is closed 
in oil. Current is taken from one of the 
trolley feeders contained in the cab 
through an oil switch and through the 
solenoid of one of the switch-throwing 
mechanisms to ground, thus throwing the 
switch. By removing the pressure of the 
hand from the lever the oil switch auto- 
matically opens the circuit. The blades 
and clips of the oil switch are protected 
by arcing pieces, which are readily re- 
placeable. The amount of current re- 
quired to operate the switch is fifteen 
amperes. The locking mechanism and the 
diagram of the circuits may be readily 
understood by reference to Fig. 3. 

The switches are usually placed in one 
oil tank, the interior of which is por- 
celain lined, and any switch may be re- 
moved without interfering with the opera- 
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Fie. 1.—LAYOUT or Tracks AND TRACK SWITCHES. 


tric track switches. These switches are 
controlled by an operator stationed in a 
tower back of the terminal. Fig. 1 shows 
the diagram of the tracks, the location 
of the tower and the various switches. 
The switch-throwing mechanism has al- 
ready been described. An added feature 
is a rebound catch or lock which prevents 
the tongue from rebounding from the 
side of the switch bed when the switch 
is thrown. By holding the tongue firmly 
to the side of the switch bed the switch 
tongue can not be jarred to a dangerous 
position by the wheels of a car passing it 


tion of the rest. When it is necessary to 
change the oil it is drawn off through 
a drain cock inserted in the bottom of the 
tank, fresh oil being introduced through 
the lip in front. Reference to Fig. 4 will 
show the accessibility of the oil tank. 
As a precaution against splitting or 
throwing a switch beneath a passing car, 


„each lever is automatically locked by the 


trolley wheel of the car about to take the 
switch. This is done through the medium 
of a contact-maker on the trolley pole, 
completing a circuit with a contact on the 
trolley wire at a considerable distance 
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from the switch point. The operator has 
no control over this lever until it is 
locked in a similar manner. 

In order that the operator may know 
at all times the position of each switch 


tongue, an indicator board is provided. , 
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throwing mechanism there is a plate con- 
taining three contact strips, and upon the 
arm of the rod which moves the switch 
tongue there is a button which forms 
a ground connection. When the button 
is on either of the outside contact strips 
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This is well illustrated in Fig. 2. Upon 
this board there is a complete diagram of 
the yard, each track being represented by 
a strip of metal, and a miniature switch 
tongue moves coincidently with the tongue 
in the yard. 


current is flowing through one of the two 
pairs of indicator coils. When the but- 
ton rests upon the centre strip a ground 
connection is made through a small red 
lamp placed on the indicator board oppo- 
site each miniature tongue; therefore, if 


Fic. 8.—DIAGRAM OF CONNECTION OF SWITCH SYSTEM. 


The indicating mechanism consists of 
four small magnet coils and an X-shaped 
armature, one opposite pair of coils being 
always in circuit, thus holding the minia- 
ture tongue in its proper position. 

Within each box containing the switch- 


the switch tongue is split or unable to 
throw, owing to a stone or other obstruc- 
tion being lodged between it and the side 
of the switch bed, this lamp indicates at 
danger. At the same time a stop signal 
notifies the motorman entering the yard, 


switch box. 
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who proceeds with caution. Before his 
car can take the switch he will remove 
the cause of trouble and the danger signal 
will cease to show. 


“Harvard” Outlet Boxes. 


The accompanying illustrations show the 
new “Harvard” single and sectional gang 
switch boxes manufactured by the Har- 
vard Electric Company, Chicago, Ill., and 


Fig. 1.—TYPE AA, SINGLE OurLET Box. 


136 Liberty street, New York city. Fig. 
1 shows the single combination switch box 
for flexible conduit. This box is made 
with two outlets in each end and four out- 
lets in the bottom. The diameter of the 
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Fre. 2.—TyPE AA, Two-Gana OUTLET Box. 


outlet holes is five-eighths of an inch. 
The box is designed for all standard push- 
button or rotary rectangular base switches. 

The ears are made to operate on a screw 
pivot in a slot, whereby the box can be 


Fie. 8.—Type AA, SPACER. 


adjusted to varying thicknesses of plaster 
in new work. These ears can also be re- 
versed to work flush with the top of the 


box in finished work. 


Fig. 2 shows the sectional two-gang 
Fig. 3 shows the spacer 
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which is used to enlarge the two-gang 
box to any required number. 

The sectional switch box is designed 
so that the two-gang box may be converted 
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Fic. 4.—Type BB, SINGLE OUTLET Box. 


into a gang of any number by releasing 
the clamping screws and inserting the 
spacers. The gangs are easily assembled 
with the aid of a screw-driver, making a 
solid gang box for any required number of 
switches. 


Fig. 4 shows the single switch box 


adapted for iron conduit work. This box 
is one-half inch deeper than the box de- 


Fic. 5.—Tyre BB, Two-GanG OvuTLeT Box. 


signed for flexible conduit work. It has 
one outlet in each end and two outlets 
in the side, and is made with the same 
special features as the AA single box. 
Fig. 5 illustrates the sectional type BB 
two-gang box. Fig. 6 illustrates the 
spacer which is used to enlarge the two- 


Fic. 6.—Tyre BB, SPACER 


gang iron conduit box. These boxes are 
constructed entirely of No. 12 B. & S. 
cold-rolled steel. Each box is made up 
with a sufficient number of outlets to meet 
ordinary requirements, the holes being 
sealed with a steel disc, which may be re- 
moved by a sharp blow of the hammer. 


ELECTRICAL REVIEW 


On removing the discs a clean, round hole 
is left, the exact size of the conduit, ob- 
viating the necessity of filing off ragged 
edges. The boxes are constructed in ac- 
cordance with the underwriters’ rules. 
They are thoroughly coated inside and out 
with a heavy baked insulating enamel. 

These boxes are meeting with great 
favor among the dealers because, with a 
two-gang box and spacers in stock, a 
switch box of any required size may be 
quickly assembled. 


The “National” Steel Tube 
Cleaner. 

The accompanying illustration shows 
the “National” steel tube cleaner, which 
has been placed upon the market by the 
H. W. Johns-Manville Company, New 
York city. The salient feature of this 
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neutral colored glazes as the least con- 
spicuous for insulators, presenting the 
least contrast with the background of sky 
and foliage, to the increased liberality of 
engineers in the matter of providing large 
factors of safety in designing supports and 
insulation for transmission lines. 

The accurate knowledge of the engi- 
neers in the Locke factory concerning the 
qualities and characteristics of the con- 
stituents of their insulators, makes it pos- 
sible for them to predetermine the exact 
electrical and mechanical strength of their 
product, even before the insulators are 
completed. Such results are the outcome 
of a great range of tests such as this com- 
pany carries on. 

Continued tests may at first seem an 
unnecessary item of expense; however, the 
Locke company has been convinced that 


«e NATIONAL” STEEL TUBE CLEANER. 


cleaner is the independent action of each 
blade. The cleaner is so springlike in its 
nature that it conforms snugly to the 
surface which is to be cleaned. It may be 
forced through the tube with little effort, 
and each blade removes the particles of 
sediment or scale within the pipe. An- 
other advantage of this cleaner is that it 
can be adjusted to fit various sizes of 
pipe, and if one or more of its blades be- 
come broken by rough usage or wear they 
may be readily repaired at a nominal ex- 
pense. 


a -~ —o di e 


Electric Service Supplies 
Company Announcement. 
The Electric Service Supplics Company, 
Chicago, Ill., announces that it has se- 
cured, in addition to its former territory, 
the states of Michigan, Ohio and Indiana 
for the complete line of Locke insulators 
made by the Locke Insulator Manufactur- 
ing Company, of Victor, N. Y. 

The high quality of Locke insulators is 
well known to the trade. This company 
has experimented with insulators under 
all conditions until now both the elec- 
trical and ceramic qualities of their prod- 
uct are as near perfection as possible. 

Particular attention has been given to 
the effect of atmospheric moisture and 
temperature on the efficiency of insulation 
at high voltages; to the development of 


only by means of such tests can they be 
absolutely assured of uniformity in their 
insulators. Such tests are made both 
mechanically and electrically. 


Plant of the Dean Electric 
Company, Elyria, Ohio, 
Sold. 

It is announced that the directors of 
the Dean Electric Company, Elyria, Ohio, 
have sold the plant to a new corporation. 
The old stockholders are secured by hold- 
ings in the new company. The authorized 
capital stock will be $1,000,000, of seven 
per cent preferred and $3,000,000 common 
stock. The increase in the capital stock 
was made on account of the increase in 
business, as the company has between 
$600,000 and $700,000 of orders ahead. 
The capacity of the plant will be doubled 
and new buildings will be erected. The 
working staff will be increased by 500 
men, making a total of 1,000 employés. 


Municipal Telephones for 
Manitoba. 

The Manitoba cabinet has called for 
tenders to construct 1,000 miles of tele 
phone lines in the province, following the 
mandate of the vote authorizing a public- 
ly owned system. The contract involves 
many millions, which will be met through 
twenty-year debentures. 
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DOMESTIC AND EXPORT. 

NEW LIGHTING COMPANY FOR SYRACUSE, N. Y.—The 
Municipal Gas Company, organized a few years ago, has applied 
for a franchise to light the city of Syracuse, N. Y., stating that it 
will change its name to the Niagara Distributing Company. The 
company proposes to secure power from the Niagara, Lockport & 
Ontario Power Company and distribute it for general purposes. 
The price for current for lighting is not to exceed eight cents a 
kilowatt-hour, the city to be given a reduction of ten per cent 
on this figure. The company offers to furnish electricity for power 
purposes at rates ranging from a maximum of three cents a kilo- 
watt-hour for plants of five-horse-power capacity or less to not 
more than one cent a kilowatt-hour for plants of more than 150- 
horse-power capacity. A bond for $25,000 is offered to ensure the 
carrying out of the terms of the franchise, and the company agrees 
to turn over its entire establishment to the city, if desired, after 
twenty years’ use, the city to pay for it as a going concern at a 
value to be determined by three appraisers appointed by the Appel- 
late court. No information as to the capitalization of the company 
has been given. 


MANHATTAN TRANSIT COMPANY TO OPERATE UNDER 
OLD GRANT—John C. Sheehan and those associated with him a 
short time ago secured control] of the Manhattan Transit Company 
and the Long Acre Electric Light and Power Company. The former 
has a perpetual franchise for the running of electric and other 
vehicles in the streets of Greater New York and all other cities in 
this state, and also a franchise for the construction of a tunnel 
between the borough of Manhattan and Brooklyn. The Long Acre 
company is preparing actively to enter the electric lighting field. 
Mr. Sheehan now announces that the Manhattan Transit Company 
expects to build one or more of the proposed new subway lines 
recently approved by the rapid transit commission, as well as to 
construct a tunnel from a point about Broadway and Fulton street, 
Manhattan, to the Borough Hall building in Brooklyn. All the 
soundings of the bed of the East river have been completed, and 
other work toward bringing about as quickly as possible the per- 
fection of the plans laid out has been accomplished. The plans 
for the big bore are those of the old New York & Brooklyn Rail- 
road Company, which is controlled by the Manhattan Transit Com- 
pany, but the latter proposes to do more than the old company 
planned. It is the intention to make this East river tunnel an 
important part of a great tunnel and subway system. The Man- 
hattan Transit Company was incorporated in 1902 and is the suc- 
cessor of the General Carriage Company. 


NEW HAVEN ROAD BUYS TROLLEY LINES—From the office 
of President Mellen, of the New Haven road, the statement has been 
given out that the New Haven road has purchased the Rhode 
Island Securities Company, paying in debentures of the Providence 
Securities Company bearing interest at four per cent and indorsed 
by the New Haven road. Mr. Mellen has been elected president of 
the Rhode Island company. At the same time a lease was taken, 
practically in perpetuity, of the properties of the Connecticut Rail- 
way and Lighting Company in Connecticut. The United Gas Im- 
provement Company’s interests in the Meriden, Southington and 
Compounce Tramway Company, in the New Milford Power Company 
and in the Housatonic Power Company, have also been bought by 
the New Haven company, which gives it a controlling interest. 
These purchases give the New Haven road control of all but ten 
of the forty trolley lines of Connecticut and Rhode Island. By the 
deal the New Haven road gets nearly 1,400 miles of trolley lines. 
The Connecticut Railway and Lighting Company controlled the 
trolley lines in Waterbury, Bridgeport, Norwalk, Derby, Westport, 
New Britain, Meriden and Milford, and has lighting plants in 
Greenwich, Norwalk and New Britain, Naugatuck and Waterbury. 
With the deal goes the New Milford Power Company and its rights 
on the Housatonic river. The gross earnings from the trolley lines 


in Connecticut and Rhode Island that have come to the New Haven 
road are figured at about $15,000,000 a year. It is estimated that 
the value of the companies acquired is more than $125,000,000. 


MEXICAN ELECTRICAL NOTES—A concession has been 
granted by the state government of Guerrero to Max H. Lange for 
the use of the waters of the River Azul, which runs through the 
municipality of Quechultenango, in the district of Guerrero, to the 
extent of 9,000 litres per second of water, for the generation of 
electricity. The concession is to be for twenty years. The com- 
pany, by the terms of the contract, is exempt for ten years from 
all state and municipal taxes on the capital invested in the business 
for the electric lighting and power systems which may be established 
in the towns of Chilpancingo, Tixtla and Chilapa. The company is 
also empowered to establish telephone lines and to erect poles for 
telephone lines, electric power circuits, etc., within the limit of the 
above towns as well as along the line of conduction. Negotiations 
by the Canada Electric Syndicate for the purchase of La Electra 
and La Compania Industrial de Guadalajara are stated to have 
been discontinued, owing to a six-months’ option secured on the 
latter company’s property by Emilio Pinson, of Mexico City. The 
syndicate has declined the offer of Mr. Pinson to sell for $3,500,000 
Mexican money. La Electra controls nearly all the tramways of 
Guadalajara and has an electric lighting and power plant, the 
properties being owned by the Bermejillos. La Compañia Industrial, 
which has a franchise for a short line of street railway and operates 
a lighting and power plant, is owned by a French company of 
Guadalajara. La Electra has a capitalization of $2,200,000, there 
being 22,000 shares of the par value of $100 each. It has outstand- 
ing bonds to the amount of $3,500,000 and it owes the state govern- 
ment $350,000. A further capitalization of $1,500,000, Mexican 
money, will be necessary to complete the works that have been 
started by the company, which will bring the liabilities to the sum 
of $7,550,000. 

ENGINEERING SOCIETY NOTE. 

CORNELL UNIVERSITY BRANCH, AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS—G. A. Wardlaw addressed the 
Cornell University branch of the American Institute of Electrical 
Engineers on the evening of Thursday, December 6. Mr. Ward- 
law’s topic was “Engineering English.” The address included an 
outline of engineering activity as expressed by technical literature, 
an analysis of the characteristic features of this expression, the 
misuse of ordinary words, and the paucity of engineering vocabu- 
lary resulting in vague and obscure expression. He marked the 
value of proper phrasing in English literature and laid down some 
rules for the construction of sentences. The lecture also con- 
sidered the matter of paragraphing, the use of figures of speech, 
the effectiveness of good composition, and the tests which might 
be made to estimate the efficiency of the discourse. 

EDUCATIONAL NOTE. 

PURDUE UNIVERSITY—The November issue of the Bulletin 
of Purdue University contains the annual reports of the president 
and other officers for the college year 1905-1906. The reports show 
that there were in attendance 2,027 students, and that 383 degrees 
were granted at the close of the college year. There were 200 
bachelors of engineering, seventy-four of them electrical, and eleven 
second degrees in engineering granted. Of the latter four were for 
electrical engineers. The report shows that the work of the univer- 
sity is considerably cramped for want of space, but the new civil en- 
gineering building recently completed will relieve this to some extent. 


DATES AHEAD. 


Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 

Northwestern Electrical Association. Chicago, Ill., January 16, 
17 and 18, 1907. 

Ohio Engineering Society. Columbus, Ohio, January 22-24, 1907. 

Jamestown Ter-Centennial Exposition. Norfolk, Va., April 26 to 
November 30, 1907. 
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ELECTRIC LIGHTING. 


REDLANDS, CAL.—The Home Gas and Electric Company has 
turned on electric lights throughout the city, only a few outside 
sections remaining unlighted. 


CAMDEN, N. J.—The commissioners appointed by council to 
make enquiry into the movement to establish a municipal lighting 
plant, will at once ascertain the cost of installing the plant. 


SHARON, N. Y.—The council has authorized the borough solici- 
tor to prepare an ordinance for building an electric plant, at a cost 
of $40,000. It will be necessary to issue bonds, and a special elec- 
tion will be held. 


SEA CLIFF, N. Y.—The Sea Cliff village board has entered into 
a three-year contract with the Nassau Light and Power Company 
for the lighting of the village. The terms of the contract are the 
same as those of that just expired. 


HOUSTON, TEX.—Plans are now being drawn for an under- 
ground system for the Houston Lighting and Power Company, 
work to be commenced early in January. With the growth of the 
city the company finds it necessary to increase its facilities to 
keep pace with the demands of its business. 


AMITE, LA.—The Central Light and Power Company, recently 
incorporated, has purchased rights and privileges of the Tangi- 
pahoa Light and Power Company. The board of directors has 
elected the following officers: H. P. McClendon, president; C. B. 
Pierce, vice-president, and W. B. Senter, secretary. 


ALTOONA, PA.—An offer to furnish Altoona with electric cur- 
rent at one and one-half cents a kilowatt-hour for street-lighting 
purposes has been made by the Juniata Hydro-Electric Company, 
whose plant, operated by water power, is located near Huntingdon. 
The city must erect its lines and poles and maintain them. 


BISHOPVILLE, S. C.—The town council of Bishopville has 
closed a deal with the Bishopville Light and Power Company, by 
which it purchases the entire plant of that company for $20,000. 
This purchase includes, besides the building, the engine, dynamos, 
wiring and all other material, and the good will of the company. 


LAKE ARTHUR, LA.—V. A. Miller, secretary and treasurer of 
the Lake Arthur Ice, Light and Waterworks Company, Limited, 
recently incorporated with a capital stock of $15,000, states that 
the company will soon let contracts for the installation of ice and 
light plants. Efforts will be made to have the plants ready for 
operation by April 15 next. 


CORPUS CHRISTI, TEX.—E. F. Gibbon, superintendent of the 
Corpus Christi Ice and Electric Company, recently incorporated 
with capital stock of $65,000, states that the company is a reorgani- 
zation of the Corpus Christi Electric Light and Power Company 
with increased capital stock. Ice and electric plants will be in- 
stalled at a cost of about $30,000. 


JOLIET, ILL.—All private water power rights in and around 
Joliet have been consolidated. The Economy Light and Power 
Company, which controlg the Jackson street dam, absorbed all the 
rights of the Munroe-Gaylord syndicate, which controlled valuable 
rights below Joliet. The deal involves millions. It is announced 
that $2,000,000 will be spent in developing 15,000 horse-power. 


WILMINGTON, DEL.—The new Commercial Light, Heat and 
Power Company, which recently was granted a franchise, has asked 
the street and sewer directors for an extension of time in which 
to build its plant, and also to pay the balance of the $50,000 it 
agreed to pay the city for the franchise. It has paid $12,500 and 
was required to expend $50,000 upon its plant by February 5 next, 
but desires an extension of a year. 


PITTSBURG, PA.—The Ohio Valley Light Company has en- 
tered into an agreement with the Avalon borough council to furnish 
twenty-five or more arc lights at $70 a year and fifty or more 
metallized-fillament lights at $25 a year for five years from March 1 
next. This is a reduction of $10 a year per arc light from the pres- 
ent contract, which would not have expired until March 1, 1909. 
The Central District and Printing Telegraph Company was granted 
the right to lay its wires under ground. 
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FREDONIA, N. Y.—The street lights of Fredonia village have 
been turned on in half the town for the first time in nearly four 
months, during which time the entire plant has been remodeled, 
anew building erected, new boilers, engines and dynamos, and an 
almost complete new equipment of cables and street lights installed, 
at an expense which will be partly met by the $12,000 bond issue 
authorized by the special election held July 6 last. 


GADSDEN, ALA.—William L. Church, the consulting engineer 
of the Coosa River Power and Electric Light Company, the con- 
cern being promoted by R. H. Cobb, has made a report concerning 
the power plant at Lock 3. The company has succeeded in getting 
the consent of the government for the construction of a thirty-foot 
dam on the proposed site of the plant. He also states that he has 
made an accurate survey of the situation, a careful estimate of the 
volume of water in times of greatest drouth, assisted by government 
experts. 


COLUMBUS, GA.—Boston capitalists have undertaken the har- 
nessing of the falls of the Chattahoochee river, between Columbus 
and West Point. This project of developing over 200,000 horse- 
power, involving an outlay of millions of dollars, is now being 
pushed forward by the Columbus Power Company, a combination 
of all the power companies along the river for twenty miles above 
the city. Columbus is at the foot of the falls of the Chattahoochee 
river, the course of which for thirty-four miles above is marked by 
a series of the heaviest falls in the South. There are at present 
three dams between Columbus and West Point, all of which are 
within the city limits of Columbus and furnish power to many 
manufacturing enterprises there. 


ST. JOHN, N. B.—The Grand Falls Power Company, Limited, 
has made a proposal to supply electrical power to St. John at prices 
which it is guaranteed shall not exceed certain maximum figures 
for thirty years, in return for an exclusive franchise for fifteen 
years subject only to the rights of the street railway. From esti- 
mates by its electrical engineer, the company expects to develop 
60,000 horse-power at Grand Falls, and with storage to increase this 
twenty-five per cent. By its first installation, which in hydraulic 
development and electrical equipment is estimated to cost $2,500,000, 
only half the power will be developed. A portion will be reserved 
for works at Grand Falls and the surplus power will be available 
for transmission to St. John and other markets. The company 
estimates that to transmit 10,000 horse-power 165 miles to St. John 
will involve an outlay of $1,000,000. 


READING, PA.—A meeting of the stockholders of the Read- 
ing Power Company and the West Reading Power Company was 
held at the office of the company recently to consider and vote on 
the adoption or rejection of a joint agreement entered into by the 
directors of the West Reading Power Company, for the merger 
and consolidation of the companies. The agreement was adopted 
and these officers were elected: president, John A. Rigg; first vice- 
president, Remi Remont; second vice-president, W. R. MclIlvain; 
secretary and treasurer, T. W. Grookett, Jr.; assistant secretary 
and treasurer, Remi Remont; directors, John A. Rigg, Joseph L. 
Caven, William R. MclIlvain, Richmond L. Jones, John H. Cather- 
wood, John M. Frame, Frank L. Connard, Isaac Eckert, L. T. Custer, 
Ferdinand W. Roebling, Robert N. Carson, Remi Remont, William 
MeclIlvain, Preston Lea. 


SPEARFISH, S. D.—George P. Baldwin, secretary and treasurer 
of the Eleventh Hour Mining Company, is promoting an electric 
company which will operate on Spearfish creek. This will be the 
first attempt made to utilize the immense water power there. Mr. 
Baldwin’s company has bought the water rights of the Cascade 
Water Company and the Electric Transmission Company, extending 
below the falls for a distance of about five miles and a half. The 
river has a fall of about 100 feet to the mile and the volume of 
the water at the point of the intake is about fifty-six cubic feet 
per minute. The plant will generate something less than 3,000 
horse-power, which will be for sale to mines and manufacturing 
companies throughout the Hills. The experience of the Homestake 
Mining, with its small electric water power plant at Englewood 
supplying power for three of its mills, shows that whereas the 


cost of the steam power generated by coal was about $115 per horse- 


power per year, the cost of the water plant is only $10 per horse- 
power per year. This new plant will cost between $350,000 and 
$400,000. 
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PERSONAL MENTION. 


MR. W. H. HAYDEN, advertising agent of the Central Railroad 
of New Jersey, bas resigned to accept the position of advertising 
manager of the Boston & Maine Railroad, with offices at Boston, 
Mass. i 


MR. EDWARD H. GRIER has resigned as assistant manager of 
the Bryant Electric Company, after fifteen years’ association with 
that company, to open an office in New York as sales headquarters 
for a number of electrical manufacturing companies. Among the 
lines secured by Mr. Grier is that which will be known as the 
“Arrow P” snap and push-button switches. 


MR. J. W. CREWS, assistant general manager of the Southern 
Bell Telephone and Telegraph Company, with headquarters in At- 
lanta, Ga., has been transferred to Richmond, Va., where he will 
continue the duties of assistant general manager of the entire com- 
pany. This change is made necessary because of the very heavy 
growth in the telephone business in the state of Virginia and 
because of the company’s desire to expedite as much as possible its 
business in this state and its northern territory. Mr. Fairfax G. 
Montague is relieved of the duties of superintendent of the first 
district, with headquarters at Richmond, Va., and will assume the 
duties of superintendent of exchange traffic, with headquarters in 
Atlanta, Ga. Mr. J. Reid A. Hobson is relieved of the duties of special 
agent, with headquarters in Atlanta, Ga., and is made superintend- 
ent of the first district of the Southern Bell Telephone and Tele- 
graph Company with headquarters in Norfolk, Va. 


OBITUARY NOTE. 


GEN. JOHN M. HOOD, president of the United Railways and 
Electric Company, of Baltimore, Md., and for many years president 
of the Western Maryland railroad prior to its sale to the Gould 
interests, died on December 17, after a short illness following 
nervous breakdown due, it is said, to overwork. He was born in 
Haward county, Md., in 1843. General Hood served in the Con- 
federate army during the Civil War and was several times wounded. 


NEW PUBLICATIONS. 


HISTORY OF AUTOMATIC ELECTRIC AND ELECTRICALLY 
CONTROLLED FLUID-PRESSURE SIGNAL SYSTEMS FOR RAIL- 
ROADS—Under the title “History of Automatic Electric and Elec- 
trically Controlled Fluid-Pressure Signal Systems for Railroads,” 
William Robinson, of Brooklyn, N. Y., has published considerable 
data bearing on his claims as the original inventor and patentee of 
the Robinson automatic electric and electropneumatic signal sys- 
tems. There is also an announcement concerning the new Robinson 
electric railway system for safe third-rail operation of electric trains. 


THE POWER OF NIAGARA—The Niagara Falls Power Com- 
pany, Niagara Falls, N. Y., and the Canadian Niagara Power Com- 
pany, Niagara Falls, Ontario, have published a pamphlet descriptive 
of the power plants and facilities for service at Niagara Falls. 
This work has been prepared in very handsome style and includes 
a comprehensive map showing the location of the power stations 
and the transmission lines. In addition to the literature descrip- 
tive of the power plants there are many illustrations and con- 
siderable data concerning the industries and possibilities of this 
section of the country. 


ELECTRICAL SECURITIES. 


Contrary to expectations, there was a severe break in the stock 
market last week, resulting in more or less demoralization with 
regard to prices. The apparent cause for the unsettlement was 
the announcement of some $253,000,000 of new stock issues to be 
floated by Northwestern railroad systems. Stock dealings were 
very active, the railroad specialties leading in the amount of sales. 
While the break of last week was unlooked for, and with this fresh 
in the minds of every one in the financial community, it is the 
very general opinion that until after the end of the year there will 
be comparatively quiet speculation in the stock market. The De- 
partment of Agriculture's final estimates as to the year’s harvests 
were made public last week, and were fully as favorable as expected. 
It appears that, contrary to expectations, the Western banks have 
plenty of money and there will be no shortage of funds to carry 
out the plans of extension and betterment which so many industrial 
Organizations have in mind for early in the new year. 
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ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 22. 


New York: Closing. 
Allis-Chalmers common ..........-ccccecees 17 
Allis-Chalmers preferred ...........ecceceee 44 
Brooklyn Rapid Transit .............00cee. 7936 
Consolidated: Gas ...446s064 60 cee 884 eke ew ees 138 
General Electric ........... ccc cee cccecesace 156 
Interborough-Metropolitan common ........ l 35 
Interborough-Metropolitan preferred ....... 73 
Kings County Electric ...............2000 150 


Mackay Companies (Postal Telegraph and 


Cables) common .............ccceceeee 7034 
Mackay Companies (Postal Telegraph and 

Cables) preferred ......esessssoserse.. 6714 
Manhattan Elevated ........... ccc cece ec ees 140% 
Metropolitan Street Railway................ 104% 
New York & New Jersey Telephone.......... 126 
Western. Union sides 264555408 wee emee dee 85 
Westinghouse Manufacturing Company...... 150 


A quarterly dividend of 2% per cent upon the preferred, assent- 
ing and non-assenting stocks of the Westinghouse Electric and 
Manufacturing Company has been declared, payable January 10, 
1907, to stockholders of record December 27, 1906. Transfer books 
closed December 27, 1906, and will reopen January 11, 1907. 

Representatives of the General Electric Company state that the 
gross business of the corporation for the fiscal year ending Janu- 
ary 31, 1907, will not fall short of $58,000,000, an increase of about 
$13,500,000 over the preceding year. Assuming that these figures wil] 
prove correct, the net earnings of the corporation, based on the per- 
centage of net earnings to gross in the two preceding years, will 
not fall short of $9,600,000. In the fiscal year ending January 31, 
1906, the General Electric Company revealed net earnings of 
$7,319,161, which figure was equal to 16.5 per cent of the gross 
business of $44,419,613. Net earnings in the fiscal year ended Janu- 
ary 31, 1905, were $6,719,546, or 16.6 per cent of the gross business 
of $40,323,354. If the General Electric Company does a gross busi- 
ness of $58,000,000 this year, and its net represents 16.5 per cent of 
the gross, it will have earned $9,570,000. 


Boston: Closing. 
American Telephone and Telegraph......... 135 
Edison Electric Illuminating ............... 225 
Massachusetts Electric ..............ccc cece 67 
New England Telephone ................... 125 


Western Telephone and Telegraph preferred. 80 


The adjourned special meeting of the Edison Company, of Boston, 
which was to have been held to act upon the decision of the gas 
commission relative to a new stock issue, has been adjourned until 
January 9. 

Directors of the American Telephone and Telegraph Company 
have declared a regular quarterly dividend of 2 per cent. The 
dividend is payable January 15 to stock of record December 31. 
Books close January 1 and reopen January 14. The instrument 
statement of the company for the month ended November 30 is as 
follows: gross output, 151,208; returned, 57,711, leaving a net 
output of 93,497, as compared with a net output of 134,395 for the 
same month of 1905. | 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common........... 68 
Electric Storage Battery preferred.......... .68 
Philadelphia Electric ............. 2. ce eee ee 7% 
Philadelphia Rapid Transit................. 22% 
United Gas Improvement................00% 92% 


Directors of the Electric Storage Battery Company have declared 
the regular quarterly dividends of 1% per cent on the common 
stock and 14% per cent on the preferred, payable January 2 to stock 
of record December 26. 


Chicago: Closing. 
Chicago Telephone ............ cece cccncces 117 
Chicago Edison Light.....................- 144 
Metropolitan Elevated preferred............ 71 
National Carbon common .................. 8614 
National Carbon preferred................. 115% 


Union Traction common ................... — 
Union Traction preferred ...............02. — 
Directors of the South Side Elevated have declared the regular 
quarterly dividend of 1 per cent, payable December 31. 
Directors of the National Carbon Company have declared the 
regular quarterly dividend of 1 per cent on the common stock, pay- 
able January 15. Books close January 5 and reopen January 16. 
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NEW INCORPORATIONS. 


ALBANY, N. Y.—Oakland Electric Light and Gas Company. 
$50,000. 


MONTREAL, QUEBEC.—The Canadian Electrical Exhibition 
Company, Limited. $20,000. 


ST. PAUL,‘ MINN.—Cannon Valley Telephone Company. In- 
creased from $60,000 to $100,000. 


COLUMBUS, OHIO—Citizens’ Telephone Company, Delaware. In- 
creased from $125,000 to $200,000. 


AUGUSTA, ME.—Lewiston, Greene & Monmouth Telephone Com- 
pany. Increased from $10,000 to $50,000. 


PORTLAND, ORE.—Western Electric Company. $50,000. In- 
corporators: Charles H. Carey, Omar C. Spencer and Roger B 
Sinnott. 


CHICAGO, ILL.—Mason City Telephone and Telegraph Com- 
pany, of Mason City. $2,500. Incorporators: W. A. Grandy, J. F. 
Culp, H. F. Reason. 


GUTHRIE, OKLA.—The Deep Fork Telephone Company, of 
Oklahoma City. $5,000. Incorporators: J. T. Pierce, C. F. Wood- 
ward and N. W. Clark. 


CINCINNATI, OHIO—Millcreek Valley Electric Company. $10,- 
000. Incorporators: George Feltes, D. H. Hauss, A. Smith, William 
Kling and Wilson Halin. 


PEORIA, ILL.—Peoria & Canton Railway. $5,000. Incor- 
porators: George M. Mattis, R. H. Watson, C. R. Littler, Charles 
Zilly and John C. Emerson. 


SENECA FALLS, N. Y.—The Geneva-Seneca Electric Company. 
To supply electricity ‘for lighting, heating and power purposes in 
Ontario and Seneca counties. $10,000. 


EATON, PA.—Eaton Electric Light Company. $10,000. Incor- 
porators: C. B. Cokefair, C. C. Foos, Elam Fisher, Homan Royer, 
E. E. Bailey, L. L. Brown and O. A. Gale. 


LEADVILLE, COL.—The Leadville Light and Power Company. 
$800,000. Incorporators: Leonard E. Curtis, Orlando B. Willcox 
and W. T. Waterton, all of Colorado Springs. 


CAMDEN, N. J.—Northampton Light, Heat and Power Company. 
$275,000. Incorporatérs: Horace Evans, Martin L. Finkle, Hugh 
B. Eastburn, Edward H. Stokes and John McQuillen. 


AUSTIN, TEX.—The Electric Light Company, of Hamilton. 
$10,000. Incorporators: John L. Spurlin, George F. Perry, J. T. 
James, F. C. Williams, J. E. Secrest and A. R. Edison. 


LOS ANGELES, CAL.—Porterville Gas and Electric Company, 
of Los Angeles. $150,000. Directors: G. I. Weinberg, Moses Green- 
wald, Adolph Genslein and S. Magnus, all of Los Angeles. 


GUTHRIE, OKLA.—The Ringwood Telegraph and Telephone 
Company, Ringwood, Okla. $500. Directors: E. A. Wales, B. 
Frasier, P. H. File, F. W. Walson and W. W. Shadden, all of Ring- 
wood. 


CRIPPLE CREEK, COL.—Catamount Creek Water and Power 
Company. $200,000. Directors: Theophilus Harrison, E. W. Gid- 
dings, Frank G. Peck, Charles T. Fertig and F. B. Dow, of Colorado 
Springs. ; 

JERSEY CITY, N. J.—The Minneapolis, Rochester & Dubuque 
Traction Company. To operate trolley lines in Minnesota and Iowa. 
$1,000,000. Incorporators: H. O. Coughlan, B. S. Mantz and John 
R. Turner. 


LOS ANGELES, CAL.—Sirch Electrical and Testing Labora- 
tories, of Los Angeles. $75,000. Directors: James M. White, E. J. 
Borgmeyer, R. B. Sumner, H. F. Anderson and A. P. Thomson, all 
of Los Angeles. 


AUGUSTA, ME.—Marquette County Gas and Electric Company. 
To manufacture, generate and supply gas and electricity for light, 
heat and power. $750,000. President, E. J. Pike; treasurer, Fred 
Bogue, both of Augusta. 


HARRISBURG, PA.—Wilkesbarre & Plains Street Railway Com- 
pany, Wilkesbarre; $24,000; president, John A. Rigg, Reading. 
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Pittston & Avoca Street Railway Company, Wilkesbarre: $13,500; 
president, John A. Rigg. 


ALBANY, N. Y.—The Buffalo Transit Company. $150,000. Direc- 
tors: H. L. Brown, Fred W. Ely, John B. Richards, James McAlpine, 
Jacob C. Obersheimer and Joseph B. Rodgers. The office to be 
located at Grand Island. 


ALBANY, N. Y.—Fulton Chain Electric Company, Webb, Her- 
kimer county. To furnish light, heat and power. $5,000. Direc- 
tors: Spencer Kellogg and F. S. Kellogg, of Utica, and Frederick 
Cleveland, of Fulton Chain. 


DETROIT, MICH.—The Clark Wireless Telegraph Company, suc- 
cessor to the Clark Electrical Engineering Company. $300,000. 
Officers: R. R. Sterling, president; James H. Livesy, vice-president; 
E. Collins, treasurer; W. P. Rands, secretary. 


BANGOR, ME.—Canaan Power Company. Organized at Augusta 
for the purpose of developing water power and timber lands. 
$50,000, fully paid in. Officers: president, Stephen A. Nye, of Fair- 
field; treasurer, Frank B. Purinton, of Fairfield. 


AUGUSTA, ME.—Kanakee Light, Heat and Power Company. 
Organized at Portland for the purpose of owning and operating 
pants for generating light, heat and power. $100,000. President, 
Millard W. Baldwin, of Portland; treasurer, Clarence E. Eaton, of 
Portland. 


TRENTON, N. J.—Delaware & Belvidere Telephone and Im- 
provement Company, Delaware, N. J. $2,000. Incorporators: 
Charles J. Quigg, F. Brisbane, Michael C. Allen, George T. Peall, 
Jacob E. Albertson John H. Albertson, Joseph B. Kimenour, Dela- 
ware, N. J. 


GUTHRIE, OKLA.—Tecumseh & Norman Traction Company, 
of Tecumseh. For the purpose of building an electric line from 
Tecumseh across Pottawatomie and Cleveland counties to Norman, 
at an estimated cost of $650,000. $1,000,000. Incorporators: George 
Weed, of New York; Samuel B. Mitchell, Charles G. Stanford, 
Martin H. Tennison and James T. Butler, of Tecumseh. 


LOS ANGELES, CAL.—San Bernardino Interurban Company. 
To construct an electric line west from Los Angeles through the 
Rialto district to North Ontario; another one southerly through 
Colton to Riverside, and a line from the most convenient point on 
the Riverside route easterly to High Grove. $1,000,000. 


DOVER, DEL.—The American Public Uses Corporation. The 
company is authorized to construct, maintain and operate plants for 
the generation and production of water, light, heat and power for 
public uses. $1,000,000. Incorporators: W. H. Spensler and M. P. 
Reed, of Philadelphia, and Christopher L. Ward, of Wilmington. 


SPRINGFIELD, ILL.—Springfield Belt Railway Company. To 
construct a belt line around the city of Springfield. $5,000. Incor- 
porators and first board of directors: J. E. Johnson, of Danville; 
George M. Mattis, B. E. Bramble, Charley Zilley and W. H. Birke, 
of Champaign; all officers in the McKinley company, of whose 
system the new road will be a part. 


RALEIGH, N. C.—Clinton Light and Power Company, of Clin- 
ton. To manufacture and sell electric light, heat and power in 
the town of Clinton and to transmit the same to other points in 
Sampson and Duplin counties. $200,000. Stockholders: Henry A. 
Grady, Archibald McG. Graham and Walter F. Peterson, of Clinton, 
and Stephen S. Grady, of Cambridge, Mass. 


ST. JOSEPH, MO.—St. Joseph, Savannah & Northern Railway 
Company. To construct and operate an interurban traction line 
fifteen miles in length from St. Joseph to and through Savannah, 
Mo. $300,000. Incorporators: W. P. Fulkerson, Milton Tootle, 
Jr., L. C. Burnes, R. A. Brown, F. J. Wheeler, T. B. Campbell, Louis 
T. Golding, C. F. Enright and Charles Pasche. 


INDIANAPOLIS, IND.—White River Light and Power Company, 
Indianapolis, To manufacture electric current for light and power 
purposes, and to engage in the manufacture of ice. $675,000. In- 
corporators: August M. Kuhn, J. T. Dickson, William E. Kurtz, 
Aaron D. Booth, Thomas Griffin, Robert H. Sharp, Charles F. Rusch- 
aupt, Horace E. Smid and Roscoe O. Hawkins. 
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ELECTRIC RAILWAYS. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric Company 
has contracted to carry packages for the United States Express 
Company. 


HATTIESBURG, MISS.—Work has been commenced on the first 
street railway in Hattiesburg. There will be about nine mileg of 
track laid at once. 


MARSHALLTOWN, IOWA—Hamilton Browne is negotiating for 
the purchase of the local street railway line and proposes extending 
it to Ferguson and eventually to Newton. 


LOUISVILLE, KY.—The directors of the Louisville Railway 
Company have decided to purchase fifty new cars. The cars will 
cost $5,000 each, making the total outlay $250,000. 


PHILADELPHIA, PA.—Improvements costing nearly $500,000 
are to be made to the electric line of the West Jersey & Seashore 
Railroad before the next summer schedule goes into effect. The 
directors have authorized the purchase of thirty-two cars. 


PLAINFIELD, N. J.—F. H. Alleman, superintendent of the 
Morris County Traction Company, says the company will have com- 
pleted the construction of its trolley line between Elizabeth and 
Summit by next summer. Traffic between the two cities will be 
opened in the early spring. 


HUSTIFORD, WIS.—At a mass meeting the project of building 
an electric line through this town from Milwaukee to Beaver Dam, 
promoted by the Milwaukee Western Electric Railway Company, 
was endorsed and a committee was appointed to raise funds with 
which to purchase the company’s bonds. 


‘TROY, N. Y.—The capitalists who have secured control of the 
Troy, Rensselaer & Pittsfield Railroad will, it is said, at once 
begin the construction of a trolley line from Rensselaer to Troy, 
and another from some point along the Albany & Hudson Railroad 
to connect with the Pittsfield trolley system. 


NEW YORK CITY—The Sixth and Ninth avenue elevated lines 


of the Interborough company are to be extended across the Harlem 
river to Highbridge and there connect with the station of the New 
York Central. When this is done a forty-minute schedule from 
Highbridge to Wall street for a five-cent fare will obtain. 


~ FREDERICKTON, NEW BRUNSWiCK—James Burgess, J. F. 
Tweedie and John E. Stewart, all of Victoria county, have given 
notice that they will at the next session of the legislature apply 
for a charter to construct an electric railway from St. John to 
Grand Falls. The distance between the two points is 125 miles. 


HOUSTON, TEX.—The Central Texas Traction Company, of 
Dallas, has been granted a franchise to build, maintain and oper- 
ate an interurban railway system over the streets of Waxahachie. 
The company has ninety days from the passage of the ordinance 
to accept it. A forfeiture clause requires the road to be completed 
within two years after the acceptance of the ordinance. 


FINDLAY, OHIO—lIt is learned that the right of way of the 
Marion-Findlay electric line will be resurveyed at-once. Construc- 
tion work will begin immediately after the survey is complete. 
The object of the new survey is to lessen the length of the line by 
two miles. G. W. Meeker, treasurer of the company, has sent out 
a map showing the towns through which the road will pass. 


POTOMAC, ILL.—The Illinois Traction Company will have its 
electric line completed between Danville and East St. Louis by 
March 1 next, according to a statement by L. E. Fisher, vice-presi- 
dent and general manager. The company will put in operation be- 
tween Danville and Springfield the “Capital City Express,” and 
between Danville and East St. Louis the “Corn Belt Limited.” 


BALTIMORE, MD.—The Maryland Electric Railway Company 
has let the contract to the J. G. Brill Company, of Philadelphia, 
for the building of forty high-speed cars of the semi-convertible 
type, which will be used by the United Railways and Electric Com- 
pany on the Sparrows Point line. All of the high-speed cars will 
be used on the Sparrows Point line. The cars will cost about 
$6,000 each. 


ALTOONA, PA.—The syndicate of business men at Hunting- 
don which is now building a trolley line there, has arranged to 
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make extensions both east and west of the town. Westward the 


‘line will connect with Tyrone, and thus reach Altoona over the 


Logan Valley line. Eastward a line will be built to Mount Union. 
Some fifty miles of track will be laid, according to the present plans 
of the promoters. 


BOSTON, MASS.—The Western Massachusetts Street Railway 
Company and the Woronoco Street Railway Company have petitioned 
the railroad commissioners to approve the sale of the latter to the 
former. The Western Massachusetts also petitions to issue $250,- 
000 additional capital stock to consummate the sale, the new shares 
to be exchanged share for share for the stock of the Woronoco 
Company. 


MARTINEZ, CAL.—After several months’ delay in securing 
franchises and completing surveys, the first electric road to tap 
the fruit belt of Contra Costa county is being constructed. Rights 
of way have been secured through the principal streets of Mar- 
tinez and along the county roads between Concord and Walnut 
Creek and positive assurance has been given that the line will be 
rushed to completion. 


BANGOR, ME.—John R. Graham, of Bangor, has completed a 
deal for the purchase of the Augusta, Winthrop & Gardiner Street 
Railway. This road is between thirteen and fourteen miles long, 
with $120,000 capital stock, owns about twenty-five cars, is operated 
by a steam plant and handles about 2,500,000 passengers annually. 
Mr. Graham’s interests now include the Bangor Railway and Elec- 
tric Company, Lewiston, Brunswick & Bath Railway, the Union 
River power project and others. 


NEW YORK, N. Y.—The common council of New Rochelle has 
granted a franchise to the New York, Westchester & Boston Rail- 
way Company, known as the Westchester road, to pass over various 
streets and public places in this city on either overhead or under- 
ground construction. The company agrees to have not less than 
three stations in New Rochelle, and to charge not more than five 
cents in that city and ten cents to any station in New York, and 
to operate the road within three years. 


SPOKANE, WASH.—A six-mile electric railroad will be built. 
from Chewelah to the properties of the United Copper Mining Com- 
pany, northeast of the town. The cost of the road is estimated at. 
between $30,000 and $50,000. The railroad will be built and owned 
by the mining company, and will be used for hauling ore from the. 
United Copper mine and adjoining properties to the Spokane Falls 
& Northern road at Chewelah, from which there is direct transpor- 
tation to the smelters. The right of way for the line has been 
secured. 


PENN YAN, N. Y.—Formal application to the state railroad 
commissioners has been made by James F. Turk for a certificate 
of convenience to construct a trolley road from Hornellsville, Steu- 
ben county, to Branchport, Yates county. The construction of the 
road depends upon the raising of $50,000 which must be on hand. 
Of the amount necessary $20,000 has been raised in Howard and 
$22,000 in Hornellsville, and the balance of the $8,000 will be raised 
in other towns. It is said that work will be commenced on the 
proposed line early next spring. 


SHARON, PA.—The Cleveland & Sharon Traction Company, 
which was recently incorporated with a capital of $2,500,000, has 
organized by the election of the following officers: president, 
Francis B. Morgan, Cleveland, Ohio; vice-president and secretary, 
John Blake, Brooklyn, N. Y.; treasurer, C. F. Clendenning, New 
York, N. Y.; assistant secretary and treasurer, P. F. Morgan, Cleve- 
land, Ohio. The company will build a line from Middlefield, Ohio, 
to Sharon. At the former place it will connect with the Cleveland 
& Eastern, giving a direct line from Sharon to Cleveland, and within 
a short time Cleveland and Pittsburg will be connected by trolley. 


ALBANY, N. Y.—The state board of railroad commissioners 
has consented to the issuance by the Paul Smith Electric Light, 
Power and Railroad Company of a first mortgage for $500,000 
on condition that only $400,000 bonds shall be issued under this 
consent, and that before the remaining $100,000 or any part thereof 
shall be issued the company must receive consent of the board. 
The board has also approved of an increase of the capital stock 
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of the company from $100,000 to $500,000 on condition that only 
$100,000 of the increase be issued under this approval; the remain- 
ing $400,000 or any part thereof may not be issued without further 
approval. 


SEDRO-WOOLLEY, WASH.—The details are being completed for 
a corporation which is being organized for the purpose of con- 
structing an electric interurban road from this city to La Conner 
by way of Burlington, Avon and West Mount Vernon. A. W. Lynn, 
of San Francisco, has been attending to the details of promotion; 
Those prominent in the organization are: Herbert Conner and 
W. E. Schricker, of La Conner; Thomas Smith, Mount Vernon; 
Robert Moody, of Burlington, and C. E. Bingham, A. E. Holland 
and J. B. Alexander, of Sedro-Woolley. The enterprise has had a 
very substantial backing from business men in this city, as it will 
place Sedro-Woolley in close touch with water transportation. La 
Conner is also interested in the project on account of its lack of 
transportation facilities. 


SPRINGFIELD, MO.—The proposed electric line known as the 
Kansas City, Springfield & Southern Railway will probably be 
built. The promoters of the project asked for a bonus of $30,000. 
The Commercial Club passed a resolution pledging help in secur- 
ing the right of way and promising to secure the bonus when the 
road was finished and in operation, provided that work should 
begin within the next eight months and be completed in two years. 
The line is to run from Springfield to Richards, a point twelve 
miles from Nevada, and there intersect the Kansas City Southern, 
with a branch line from Stockton to Sylvania. The entire length 
of the line will be 135 miles. The road is to have a two-hour serv- 
ice, the schedule being not less than twenty-five miles per hour. 
It will be equipped with overhead trolley, and will handle both 
passenger and freight business. 


KANSAS CITY, MO.—The Kansas City & Northern Traction 
Railway Company, which was chartered by the secretary of state at 
Jefferson City recently, will cost, completed, more than $500,000. 
Two lines of railroad are to be built’ They will be together twenty 
miles in length and will cost $10,000 a mile. A bridge is to be 
built across the Missouri river at or near Quindaro. It is estimated 
that the bridge alone will cost $300,000. The approaches, which 
must be long and high in order to clear the Missouri Pacific tracks, 
which run along the Kansas side of the river near Quindaro, will 
cost about $50,000. Already fourteen miles of the right of way have 
been obtained. The road is to be built in Platte and Clay counties, 
just northeast of Kansas City. One line goes northwest in Platte 
county four and one-half miles, then northeast to Smithville, in 
Clay county. The other starts in township fifty in Clay county and 
goes northwest until it joins the first-mentioned line. 


DETROIT, MICH.—Four new electric lines to form a chain 
eastward from Grand Rapids to Pontiac and Detroit are to be built 
during the next eighteen months, according to E. M. Hopkins, 
president of the four companies, who says negotiations for the 
construction and equipment of the lines were recently completed. 
The lines are to be known as the Grand Rapids & Ionia, the Grand 
Rapids, Belding & Greenville, the Ionia & Owosso and the Owosso 
& Pontiac railways. -President Hopkins states that the lines are 
to be built by the W. A. Cullen Construction Company, of 25 Broad 
street, New York, and a surety bond of $100,000 is given to assure 
the completion of the roads within eighteen months from March 
1 next. The construction work is to be under the personal direction 
of Charles E. Van Bibber, of New York. The principal towns and 
places through which the lines are projected to run are: Pontiac, 
Drayton Plains, Waterford, Windiate, Clarkston, Davisburgh, Holly, 
Fenton, Linden, Gaines, Durand, Vernon, Corunna, Owosso, Bur- 
ton, Ovid, Shepardsville, St. Johns, Fowler, Pewamo, Muir, Ionia, 
Saranac, Lowell, Cascade, Grand Rapids, Belding and Greenville. 
Mr. Hopkins says no arrangements have been completed for con- 
nections between Pontiac and Detroit, but if a traffic arrangement 
is not made with the Detroit United Railways an independent line 
will be built. The capital stock of the four companies is $4,900,000, 
and bonds are to be issued for $4,250,000. The officers and direc- 
tors are: president, E. M. Hopkins; vice-president, J. L. Hudson; 
treasurer, John T. Rich; secretary, Frank Westcott. These gentle 
men and J. Boyd Pantlind, Robert D. Graham, Charles H. Pomeroy, 
John P. Hopkins and Edward Holmes form the board of directors. 
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INDUSTRIAL ITEMS. 
THE AUTOCOIL COMPANY, Jersey City, N. J., has published a 
new catalogue and several circulars devoted to its “O7” autocoil. 


THE ELECTRIC CONTROLLER AND SUPPLY COMPANY, 
Cleveland, Ohio, has ready its handsome catalogue and price list 
devoted to type G brakes and spare parts. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in bul- 
letin No. 1510 describes and illustrates the Allis-Chalmers heavy- 
duty, direct-connected Reynolds-Corliss engines. 


THE BRISTOL COMPANY, Waterbury, Ct., in catalogue No. 44 
describes and illustrates the Bristol recording gauges. This cata 
logue will be sent to any one interested upon request. 


THE ROCHESTER MACHINE TOOL WORKS, Rochester, N. Y., 
has ready for distribution some interesting literature concerning 
“Acme” engines of stationary, marine and automobile types. 


THE HENRY D’OLIER, Jre, ENGINEERING COMPANY, 119 
South Fourth street, Philadelphia, Pa., in bulletin No. 26 gives 
many illustrations of universal sockets and shades, together with 
price lists and dimensions. 


THE AMERICAN CIRCULAR LOOM COMPANY, Chelsea, Mass., 
is sending to its friends a unique card bearing a “Happy New 
Year” expression. This is one of the neatest and most artistic 
cards which has been received in a long while. 


THE STEAM APPLIANCE COMPANY, Milwaukee, Wis., will 
be pleased to send to any one interested upon request some new 
literature descriptive of its steam-engine appliances. A catalogue 
descriptive of the “Root” reducing valve has just been published. 


THE NARRAGANSETT MACHINE COMPANY, Providence, 
R. I., reports its orders far ahead of its productive capacity, in 
spite of the fact that it has increased its factory space to the point 


of producing 1,000 lockers per week, and will probably increase 
it further. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., has ready for distribution some new litera- 


‘ture descriptive and illustrative of “Union” enclosed fuses, blocks 


and fittings. 
upon request. 


This literature will be sent to any one interested 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, has published a handsome booklet entitled “What We Do.” 
This is devoted to suggestions and illustrations concerning equip- 


ments of iron and steel works machinery, ore and coal-handling 
machinery, cranes, etc. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 8t. 
Louis, Mo., has ready for distribution three new bulletins. No. 3,205 
describes and illustrates bipolar ventilated motors, one-sixteenth 
to one-eighth horse-power, for direct current; No. 3,206, bipolar 
enclosed motors, one-twentieth to one-fifth horse-power, for direct 


current; No. 3,303, direct-current volume blowers for direct and al- 
ternating currents. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has an order for three turbine-generator units each of 6,000 kilo- 
watts capacity for the Philadelphia Rapid Transit Company’s Wyo- 
ming avenue power station. These, with the one now in course of 
erection, will make four units of the same capacity in this station. 
Six 1,500-kilowatt Westinghouse turbine-generator units have been 
operating in this station for the past year. 


EDWARDS & COMPANY, manufacturing electricians, New 
York, are now located in their new building at One Hundred and 
Fortieth and Exterior streets, Borough of Bronx, New York city. 
This company now occupies a large, well-made four-story brick 


factory, having outgrown its earlier quarters, which it had occupied 
since 1872. 


THE REED ELECTRICAL CORDAGE COMPANY, Syracuse, 
N. Y., has recently installed a large equipment of modern machinery, 
supplementing the already extensive outfit of its large plant. The 
present equipment gives the company a capacity five times as large 
as heretofore. The company will shortly begin the manufacture of 
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lamp cord. The products now include rubber-covered wire, annunci- 
ator wire and wire specialties. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass., has 
recently disposed of its patented switchboard interests to James S. 
Pennefather, of New York city. 


THE PHOENIX GLASS COMPANY, New York city, will open a 
new and larger office and salesroom at 507 Heyworth Building, No. 
42 East Madison street, Chicago, Ill. 


EMIL CALMAN & COMPANY, New York, N. Y., manufacturers 
of insulating varnishes and varnishes for special work, is distribut- 
ing an illustrated calendar for 1907. 


THE BAY STATE LAMP COMPANY, Danvers, Mass., announces 
an advance in price for “Bay State” renewed lamps, January 1, 
1907. New price lists will be mailed upon application. 


THE AMERICAN INSTRUMENT COMPANY, 1112 Chestnut 
street, Philadelphia, Pa., will be pleased to send some new literature 
descriptive of the American voltmeters and ammeters. 


THE SAFETY-ARMORITE CONDUIT COMPANY, Bailey-Farrell 
Building, Pittsburg, Pa., is distributing a desk-pad blotter enriched 
with a celluloid mat beautifully lithographed with holly and laven- 
der ribbon. 


THE NEW PROCESS RAWHIDE COMPANY, Syracuse, N. Y., 
has published a handsome little booklet devoted to “New Process” 
noiseless pinions and accurately cut metal gears. This little book 
contains a great deal of very useful information, and will be sent 
to any one interested upon request. 


THE THORDARSON ELECTRIC MANUFACTURING COM- 
PANY, 153 South Jefferson street, Chicago, Ill., has been incor- 
porated under the laws of the state of Illinois with a capital of 
$100,000, to take over the business of C. H. Thordarson. The 
officers are: C. H. Thordarson, president and director; Joseph W. 
Watkins, vice-president and director; John A. Brennan, secretary- 
treasurer and director. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 Park 
place, New York city, will be pleased to send some attractive 
literature devated to “Red Seal” dry batteries, Manhattan separable 
attachment plugs, the Manhattan dry battery, the Manhattan flush 
receptacle and the “Mesco” time-switch. The company announces 
that owing to increased facilities it is in position to make prompt 
shipments of all orders. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has been awarded the entire contract for the interlocking and sig- 
naling of the terminal station now being constructed in Washing- 
ton, D. C., by the Pennsylvania Railroad and the Baltimore & Ohio 
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Railroad. The installation will be electropneumatic, similer in its 
general characteristics to that in the railway yards of the Pennsyl- 
vania Railroad at the Union Station, Pittsburg, Pa. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of literature, including the following: bulletin 
No. 4,466, remote-control field rheostats; bulletin No. 4,470, the 
electric motor in saw-mill work; bulletin No. 4,473, the GE-81 
railway motor. There is also a handsome catalogue issued from 
the power and mining department, describing and illustrating the 
General Electric electric mine locomotives. This is a particularly 
interesting and valuable publication. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., announces 
that George V. W. Ingham has been transferred from the main 
office to Chicago as Western sales agent, in charge of the territory 
controlled from Chicago. Mr. Ingham has been connected with the 
factory for some time, and is well posted tn the line and in a 
position to handle all conditions very satisfactorily. A. S. Merrill 
remains in charge as assistant Western sales agent. This change has 
been made necessary owing to the increasing volume of business 
handled from the Chicago territory. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., has purchased 
the plant of the Davis Electric Manufacturing Company, Spring- 
field, Mass., including all machinery and the finished and unfinished 
product, which is being removed to St. Louis, where the company 
will continue the manufacture of the Davis switches as well as 
all of its other specialties. The five-story factory building at the 
corner of Eighth street and Clark avenue, St. Louis, has been 
leased for a term of years, and is being equipped with the most 
modern machinery for the manufacture of these specialties, as well 
as tablet boards, cutout cabinets, switchboards, telephones and tele- 
phone accessories. The factory will be in complete operation by 
January 15, 1907. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has pub- 
lished a handsome pamphlet devoted to its Hawthorne works for 
the manufacture of power apparatus. The Hawthorne plant occu- 
pies a very large tract of land at the extreme west of the city of 
Chicago. Two railroad trunk lines—the Chicago, Burlington & 
Quincy and the Illinois Central—cross the plant and are provided 
with switch connections; while the West Indiana Belt Line, the 
Manufacturers’ Junction Railroad and the Chicago Terminal Trans- 
fer Railroad, give connection with all of the trunk lines entering 
Chicago. The works consist of office, pattern shop, pattern storage, 
foundry, forge shops and machine shops, cable and rubber plants. 
In publishing this pamphlet concerning the Hawthorne works the 
company desires to give wide publicity to its facilities for the 
manufacture of large power apparatus and switchboards of ex- 


. treme dimensions. 


Record of Electrical Patents. 


Week of December 18. 


838,525. TESTING SYSTEM FOR TELEPHONE LINES. William 
W. Dean, Chicago, Ill., assignor to Kellogg Switchboard and 
Supply Company, Chicago, Ill. Filed June 29, 1903. A common 
testing conductor is connected with the cords. 


838,545. MULTIPLE TELEGRAPHY AND TELEPHONY. Maurice 
Hutin and Maurice Leblanc, Paris, France, assignors, by mesne 
assignments, to Westinghouse Electric and Manufacturing 
Company, Pittsburg, Pa. Filed May 9, 1894. The various cir- 
cuits have reactances equal to zero for their respective fre- 
quencies. l 

838,547. ELECTRIC MOTOR AND METHOD OF CONTROLLING 
THE SAME. Austin Kimble, Chicago, Ill., assignor of one-half 
to Perkins B. Bass, Chicago, Ill. Filed May 21, 1906. A com- 
pound-wound motor arranged so that the series winding is short- 
circuited at starting. 

838,583. SYSTEM FOR CHARGING STORAGE CELLS. Ira S. 
Raymer, Beaver, Pa. Filed August 23, 1905. An arrangement 
for charging block-signal batteries. 

838,586. ELECTRIC-CAR SIGN AND SIGNAL. Charles W. Ryder 
and Franklin Orth, Burlington, Vt. Filed April 8, 1905. A 
rotatable illuminated sign. : 


838,605. DYNAMOELECTRIC MACHINE. Bernard A. Behrend, 
Norwood, Ohio, assignor to AllisChalmers Company and the 
Bullock Electric Manufacturing Company. Filed March 26, 
1906. The laminæ of the core are spaced in groups leaving 
ventilating ducts. The coil-retaining wedges are reduced so 
as not to obstruct these ducts. 


838,617. MEANS FOR EFFECTING AND CONTROLLING THE 
STORAGE OF WATER IN HYDRAULIC-POWER SYSTEMS. 
Fritz Golwig, Vienna, Austria-Hungary. Filed May 5, 1906. 
An electric regulator controlled by a float which maintains 
equal the overflow from two reservoirs. 


838,727. DIE FOR FORMING INSULATORS. 
Victor, N. Y. Filed November 24, 1905. 
parts being connected by ribs. 


838,749. TELEPHONE SYSTEM. Henry L. Reber, St. Louis, Mo. 
Filed March 29, 1905. A modified transfer system. 


838,764. MEANS FOR INSULATING ELECTRIC CONDUCTORS. 
Stanislaus Berger, Trier, Germany. Filed May 9, 1905. A duct 
filled with insulating material. 


Fred M. Locke, 
A two-part die, the 
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838,787. TELEPHONY. Isidor Kitsee, Philadelphia, Pa. Filed 
June 8, 1901. The switchboard is provided with soft-iron con- 
nectors adapted to act as armatures of a stationary electro- 
magnet. 


838,788. ELECTRIC TRANSMISSION OF INTELLIGENCE. Isidor 
Kitsee, Philadelphia, Pa. Filed August 11, 1906. Interference 
by a power circuit is prevented by surrounding the signal wires 
by a coil connected to a second coil surrounding the power wire. 


888,545.—MULTIPLE TELEGRAPHY AND TELEPHONY. 


838,789. REFLECTOR. Charles J. Klein, New York, N. Y., as- 
signor to Ralph A. Schoenberg, New York, N. Y. Filed August 
11, 1905. A reflector fitting over the lower half of the lamp. 


838,800. AUTOMATIC VOLTAGE REGULATOR FOR DYNAMOS. 
George S. Neeley, St. Louis, Mo. Ftled July 31, 1905. The 
regulating resistance is controlled by a compound electro- 
magnet. 


838,801. METHOD OF REGULATING THE FIELD DENSITY OF 
ELECTRIC GENERATORS. George S. Neeley, St. Louis, Mo. 
Filed August 21, 1905. A differential electromagnet controls 
the field rheostat. 
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838,605. —DYNa{o- ELECTRICO MACHINE. 


838,802. AUTOMATIC REGULATOR FOR DIRECT-CURRENT 
DYNAMOS. George S. Neeley, St. Louis, Mo. Filed September 
29, 1905. A compound electromagnet with its shunt winding in 
series with the field controls the regulating resistance. 


838,811. ELECTRICAL RECEPTACLE. Bert E. Salisbury, Syra- 
cuse, N. Y., assignor to Pass & Seymour, Incorporated, Solvay, 
N. Y. Filed July 20, 1904. A circular receptacle for incan- 
descent lamps. s 


838,822. BATTÐBÐRY-CHARGING SYSTEM. William I. Thomson, 
Newark, N. J., assignor to the Safety Car Heating and Lighting 
Company, New York, N. Y. Filed August 17, 1904. The re- 
sistance controlling the charge is regulated by a double-wound 
electromagnet. 


838,848. SIGNAL DEVICE. James S. Cunningham, Allegheny, Pa. 
Filed October 26, 1905. Telephone contact rails are carried 
parallel with the track. 


838,850. AUTOMATIC CALL INDICATOR FOR TELEPHONES. 
Earl P. Denton and Arthur W. Nazor, Frankfort, Ky. Filed 
January 13, 1906. A telephone call-bell indicator automatically 
reset by the removal of the receiver. 


838,854. ELECTRIC BLOCK-SIGNAL SYSTEM FOR RAILWAYS. 
George P. Finnigan, Greene, N. Y. Filed August 19, 1905. The 
signals of successive blocks are controlled by those of preceding 
blocks. 
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838,860. INCANDESCENT-LAMP GUARD. Harvey Hubbell, 
Bridgeport, Ct. Filed August 18, 1906. A wire cage guard. 


838,884. PLURAL-COIL ELECTRIC HEATER. James F. McElroy, 
Albany, N. Y., assignor to Consolidated Car-Heating Company, 
Albany, N. Y. Filed April 9, 1906. Several resistance elements 
are wound on the same support. 


838,885. ALTERNATING-CURRENT HEATER. James F. McElroy, 
Albany, N. Y., assignor to Consolidated Car-Heating Company, 
Albany, N. Y. Filed September 6, 1906. A balanced electric 
heater for multiphase circuits. 


838,916. INDUCTIVE BOND. Louis H. Thullen, Edgewood, Pa. 
Filed February 27, 1906. A bond wound on a core with a con- 
ductor leading from the middle point. 


838,918. ELECTRIC ALARM CLOCK. Louis Trede, Durant, Iowa. 
Filed June 15, 1906. The alarm circuit is closed by the clock 
hands. 


838,949. VAPOR RECTIFIER. Alexander Churchward, New York, 
N. Y., assignor to General Electric Company. Filed April 19, 
1905. An automatically started electrifier. 


838,788.—ELECTRIC TRANSMISSION OF INTELLIGENCE. 


838,950. THERAPEUTIC LAMP. Harley E. Coger, Minneapolis, 
Minn., and John B. Marshall, Chicago, Ill., assignors to Spear- 
Marshall Company, Chicago, Ill. Filed August 31, 1905. The 
lamp is surrounded by a protecting reflector so as to throw 
but a single beam. 


839,023. INCANDESCENT ELECTRIC LAMP. George A. Nellis, 
Allegheny, Pa. Filed September 25, 1905. The leading-in wires 
are helically wound. 


839,027. ELECTRIC CONTACT DEVICE. Peder O. Pedersen, Co- 
penhagen, Denmark. Filed April 15, 1904. Vibrations of a 
definite period are produced by an electromagnet. 


839,029. RECEIVING SYSTEM FOR WIRELESS TRANSMISSION 
OF SIGNALS. Valdemar Poulsen, Copenhagen, Denmark. Filed 
October 2, 1905. A condenser charged by a wireless signal has 
its capacity changed by a local circuit. 


839,048. AUTOMATIC CUT-OUT DEVICE FOR ELECTRIC CIR- 
CUITS. William O. Taylor, Limerick Square, Pa. Filed January 
3, 1905. A spark coil, the vibrating member of which is retarded 
by a dash pot. 
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839,029. — RECEIVING SYSTEM FOR WIRELESS TRANSMISSION OF SIGNALS. 


839,049. SPARK-PRODUCING DEVICE. Fredus A. Thurston, Chi- 
cago, Ill. Filed February 7, 1905. An electromagnet with a loose 
armature. 


839,050. ATTACHMENT FOR ACOUSTICONS PERMITTING USE 
OF ORDINARY TELEPHONES. Kelly M. Turner, New York, 
N. Y. Filed April 9, 1906. The acousticon transmitter may be 
attached to an ordinary telephone receiver. 


839,060. MACHINE FOR BENDING METAL STRIPS EDGEWISE. 
Gano S. Dunn, East Orange, N. J., assignor to Crocker-Wheeler 
Company, Ampere, N. J. Filed November 16, 1905. The strip is 
wound on a rotary mandrel by a reciprocating motion. 


839,072. RAIL BOND. Frank D. Masterson, Boston, Mass., as- 
signor to Chase-Shawmut Company, Boston, Mass. Filed Octo- 
ber 2, 1905. A laminated bond. 


839,079. TIME-LIMIT CIRCUIT-BREAKER. William M. Scott, 
Philadelphia, Pa., assignor tô Cutter Electrical and Manufac- 
turing Company. Filed February 17, 1903. The bridging mem- 
ber is released by the motion of a pivoted liquid-containing 
chamber which strikes the latch. 
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AN INTERESTING PROPOSITION 


For The ELECTRIC LIGHT COMPANY 
The RETAIL MERCHANT 


The THEATRICAL MANAGER 
The HOTEL MAN 


Or any live business man using electrical illumination for advertising purposes, 
é A small initial expenditure will procure years of faithful service. 
This silent but industrious little boxful of mechanism will turn your lights on and off intelli- 
gently and surely, without superintendence, without need of reminder, and without further payment. 


MAY WE SEND YOU A 


DESCRIPTIVE CIRCULAR OF THE ANDERSON TIME SWITCH ? 
Albert G J. M. Anderson Mfg. ar EE 


Main Office and Factory; 289-293 A STREET, BOSTON, MASS. 
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“DIAMOND H” SWITCHES 


AND 


FLUSH RECEPTACLES 


are unequalled in durability and efficiency. They 
are made of the best material only and assembled 
with care and absolute accuracy, making them 
the best on the market. 


P Ka 
PUSH-BUTTON SWITCH 
= With side cut away to show con- 
ROTARY FLUSH SWITCH : : i struction 
In No. 81 Galvanized Wall Case Buy them the next time you want a good switch and get 


complete satisfaction, and bear in mind the fact that 


IF YOU WANT SWITCHES OF OUR MANUFACTURE ALWAYS SPECIFY 


“DIAMOND H” 


Hart Mfg. Company, Hartford, Conn. 
NEW YORK BOSTON CHICACO TORONTO, ONT. DENVER SAN ANERE LONDON, ENC. 


DO NOT HESITATE 


SPECIFY “UNION” NEXT ORDER 
FOR ENCLOSED FUSES 


Write for [UNION FUSE 
Catalogue No. 18 G 


Approved by 
Underwriters’ 
Laboratory 
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THE ELECTRIC STORAGE BATTERY Co. 


PHILADELPHIA 


“om Chloride Accumulator” 
FOR 


Central Lighting and Power Stations 
Electric Railway Power Houses 
Isolated Lighting and Power 


Descriptive Bulletins Forwarded Upon Request 


SALES OFFICES 


PHILADELPHIA : New YORK: BosTON : CuHicaGo: PITTSBURG : St. Lovis: CLEVELAND : OAKLAND, CAL.: 
Allegheny Ave. & 19th St. 100 Broadway 60 State St. Marquette Bldg. Frick Bldg. Annex Wainwright Bldg. Citizens’ Bidg. 525 Thirteenth St. 
CanaDa: Canadian General Electric Co., Ltd., Toronto CrBA: G. F. Greenwood, Mgr.. 84 Empedrado Street, Havana 


s PEERLESS LAMPS 
ARE MORE UNIFORMLY SATISFACTORY THAN OTHERS 


The chief reason is that they are more carefully made than others. Every PEERLESS 
is just as good as every other PEERLESS, that is to say, each 
and every one is without a flaw or defect. 


THE WESCÇO SUPPLY CO. siae 


“BVERYTHING BLECTRICAL”’’ 


WHICH ROAD WILL YOU TAKE? 


Will you take the road that leads over the hills in a roundabout 
way or will rou take the straight and safe course through the 


mountain of detail ? Every step the old way is dangerous. Old- 

style instruments may endanger your profits. 

KEYSTONE INSTRUMENTS will Jead you to new economies. They. 

have a world-wide reputation for quality, accuracy and relia- 

peat They are not cheap instruments, but they sare less 
tiy than any that cost less, and as good as any that cost 

more—we couldn't make them any better if we wan 


KEYSTONE INSTRUMENTS 73502°""" 


Send for Catalogues 12 ica toma 19 describi 13 describing A.C. and D. C. 
Switchboard and portable instruments. 


KEYSTONE ELECTRICAL INSTRUMENT COMPANY, SEEST, N worcouer ans 


New York, 114 Liberty Street Boston, 170 Summer Street Chicago, 165 S. Canal Street (8) 
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Gould Battery Plate Formation. 


Zz} The Gould Storage Battery Plate is absolutely 
Ø integral. A “blank” plate is first cut from a 
sheet of densely rolled, chemically-pure lead. 
This 1s then passed between two rapidly revolving 
shafts on which are mounted sets of circular steel 
knives. The knives penetrate into the lead further and 
further as the process advances, spinning the displaced metal into the 
narrow ribs between the knives. The total area thus developed as a 
contact surface for active material 1s enormous. 

It is of especial note that no lead is removed or added in the process—the blank is merely changed in form. 


No other Battery plate so completely fulfills the accepted requirements of an ideal storage battery plate. 
The results of practical experience bear out this assertion. Every detail of the Gould Battery highly 


recommends its selection for large and important service. Write for our Bulletins. 
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Boston, 89 State Street New York City 


San Francisco, 
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SHAWMUT 


Naticnal Electrical Cede Standard 
Enclosed Indicating Fuses 


ELL DESICNED 
| ELL TESTED 


Do you need a GOOD FUSE? 


WHY NOT CET NEW PRICES 
NEW DISCOUNTS 
IN BULLETIN No. 32? 


CHASE-SHAWMUT COMPANY 


NEWBURYPORT, MASS. 


Toronto, Ont., 62-64 Wellington Street, West 


Okonite Wires 


Works, Depew, N. Y. 


Manson Tape 
Candee Weather-Proof Wires 


“ Flexduct,’’ Noark Fuse and Blocks, made 
by H. W. Johns-Manville Co. Femco and 
Columbia Incandescent Lamps, G. I. Arc 
Lamps, Columbia Dry Batteries, made by 
the National Carbon Co. Samson Batteries, 
made by the Electric Gas Light Co. Bossert 
Boxes and Supplies. Hart & Hegeman and 
Perkin’s Switches. 


219 W. Fourth Street, Cincinnati, Ohio 


FOR IMMEDIATE SHIPMENT 


Okonite Tape 


THE F. D. LAWRENCE ELECTRIC CO. 
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No. 407—Porcelain Insulators. 
Diameter 614 inches. 
Height 51% inches. 
For lines of 16,500 volts. 
This Insulator is made of two pieces cemented 


together. 
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Hemingray Glass Company 


EBTABLIBHED 1848 


INCORPORATED et COVINGTON, KY 


Factories, MUNCIE, INDIANA 
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100 K. W., 2,200 to 24,000 volt. Oil Filled, Self Cooled 
“Heavy Duty” Transformer. 


ARGE Transformer Units manufactured by this com- 
L pany eight and nine years ago are still operating 
without any signs of deterioration or stress. We 
manufacture Transformer Units in any capacity and for 
any voltage. 


€. Repetition orders are a pretty good indication of good 
value. We are handling the entire Transformer require- 
ments of a great many central stations. We have held this 
Transformer business in spite of the fact that our cus- 
tomers have been offered Transformers of other makes at 
less money. 


@ We would be pleased to correspond with Central Station 
managers in reference to their Transformer needs. We have 
many testimonials from central station men who have used 
our apparatus. Our form of coil winding permits of good 
regulation with good insulation. Write for bulletin S. — 


Wagner Electric 
Manufacturing Co. 


Saint Louis, Mo. 
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The Leeds & Northrup Co. 


4901 Stenton Avenue, Philadelphia 
Monadnock Block, Chicago 


In the HEART of the 
NEW ELECTRICAL CENTER 
OF NEW YORK 


tHe BEST zeuren PASPA 


The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 
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ATTERIES 
UILT FOR 
USINESS 


GENERAL. 
STORAGE BATTERY CO 


42 BROADWAY, NEW YORK 


al Measuring Instruments 


SMALL wut ACCURATE 


OUR NEW 


Switchboard Voltmeters and Ammeters 
a” Are Just the Thing Where Space Is Limited. 


Electric 


COMMUTATOR INSURANCE 


That’s what we offer, for there’s no friction or wear 
with these brushes. 

Being go% pure graphite insures low resistance, no 
sparking under varying load, longer wear and no greasing. 


HOLMEN § BRE-GHAPHITE MEG L oe 


KELLOGG CEDAR 
surrey company POLES 


CHICAGO, ILL. 


PRICE IS LOW 


Send for Catalog of Portable and Switchboard 
Instruments. 


L. M. PIGNOLET 
78 Cortlandt Streot 33 New York 


Write us for Cedar-Pole ‘‘Booklet No. 3-E”’ 


VOLT AND AMMETERS 


DIRECT OR ALTERNATING Battery Brand 


4 High-Grade Instruments at z SAL AMMONIA OCO 
NAVIO { Reasonable Prices BLUESTONE 
LTMETER Send for Catalogue and Discounts CHLORIDE OF ZINC 


ee Fused and Granular 
DONGAN INSTRUMENT COMPANY The Roessler & Hasslacher Chemical Company 


ALBANY, N. Y. : e 100 William Street, New York 
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HOW ARE YOUR BATTERIES? 


l The *" Connecticut” pocket meters will tell you. 
TWO MBTERS IN ONB 


CARY SPRING WORKS 


240 and 242 Wost 29th Stroet, New York City 


Manufacturers of 


0-6 volts—0-30 - >- $6.00 Ouai orn’ EXTENSION 
Ammeter only—0-30 amperes - $4.00 _ ; i l CONICAL e rin g 
The ampere side is used for testing dry and wet mS Cli) | i f 4 
batteries, the voltage side for storage batteries. Ire al 
ACCURATB, DURABLE, LOW IN PRICE COMPRES TION For Machinery, Moori 


BAA Clocks, Music Boxes and all 
kinds of Electrical Purposes 


Write for booklet, and please mention this paper. 


CONNECTICUT TELEPHONE & ELECTRIC CO. 
MERIDEN, CONN., U. 8. A. 
Send for circular No. 40 


` No. 5429—Half Reflector 
THE SHADE THAT 


CAN BE ATTACHED ONLY ONE 
WAY-VIZ: “STRAIGHT.” . 


No. 5441—10-inch Cone AND WILL STAY 80 In SPITE OF: 
A 


E 
HUBBELL’S rete nea 


No. 5482—10-inch, Flat 


THE SHADE THAT ` 
CANNOT BECOME LOOSE 


S ‘ A eer ~ ¢ 
When you see a room full of shades standin ‘ wih a oS 3 
& The Shade that doesn't ire any shade holder, more than the other ED NS Cel 

at all angles, you can depend upon it that they are screws or toole to attach: ert shade holder. KAES j Ae 

not Hubbell’s, HARVEY HUBBELL CANADIAN AGENTS: -- S$ 
, R. E. T. PRINGLE CO., Ltd, Montreal Bate! 
Incorporated err: ` 
Mata Office and Factory: te 


BRIDGEPORT, CONN, - 


Ee | oe ADEE RT TOI NGI. RTE STL: EINE a EE EE A cri. EE TEE, > ce, eas 
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— NATIONAL ¢ CARI BON CO CO- 
Ter — CLEVELAND- iD-OHIO; U. S 


OKonite Tape—Manson Tape 


The Standard For Tho Standard For 


RUBBER TAPE FRICTION TAPE 


To make a perfect insulation all wire joints should be taped, first with OKONITE 
rubber tape, and second with MANSON friction Tape. 


OKONITE tape is thoroughly waterproof and a perf 


ect menanag medium. It is 
not injured by exposure to weather, does not deteriorate. 


TRADE MARK 
REG. U.S. PATENT OFFICE. 


Central Clectric Company, The Standard 


GENERAL WESTERN AGENTS: |For Rubb er 
264-266-268-270 Fifth Avenue, Chicago | Insul ation 


IT TAKES A LIVE FISH TO SWIM UP STREAM 
ANY DEAD ONE CAN FLOAT DOWN 


1" ELWELI-PARKER OM o~ m 


WE ARE SURE ENOUGH “LIVE ONES” EN hor IRIE CO 


| FROCK ISLAND. 
| [DRY CELLS S| 


Rubber Miii Machinery 
Hydraulic Machines 


THE BEST IN EVERY TEST 


Write for Samples and Prices 


ROCK ISLAND BATTERY CO. 


CINCINNATI - - - OHIO 


Aiton Machine - ‘Company 


ARTHUR B. SEVEG, PRESIDENT wos. Se ae VICE-PRESIOENT 
JONN 8. sHOWeLL: LT 


126 Liberty St., New Yerk Werks: Harrisen, N. J. 
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oH, DO WAKE UP! 


Here is a meter that you can erect, connect and then let alone 
except for taking your readings. It has no commutator to roughen, 
blacken or short-circuit; it has no heavy moving system grinding 


gage Zakas 


Ma away on an expensive jewel, in fact there is no weight at all on its 

Sixt T lower bearing; it contains no wooden blocks to shrink and warp and 
I Py a r 

nigane woas s g | no porcelain pieces to crack; your lineman can put It up without 


having first to qualify as a meter expert; it is small, neat, absolutely 
dust and vibration-proof, and defies short-circuits; its mechanical 
design and the workmanship and the materlais employed are without 
equal in the meter field; it has higher initial and higher sustained 
accuracy than any other meter; in short, it is far and away the 
best. Get one or two or a hundred or two and try them out. We 
can guarantee the result. 


Made for Direct Current and for Alternating Current 


FULL PRINTED MATTER SENT ON REQUEST 


Sangamo Electric Co. 
Springfield, Ill. 


SALES AGENTS: 
Electric Appliance Co., Chicago and San Francisco Machado @ Roller, New York and Chicago 
Wesco Supply Co., St. Louis and Fort Worth John Forman, Montreal 


KKH HADIDIAA LALA IID IAI III AAA AIA ILIA IAL AIAN 
kafa ge ga ga ee gagn gn gagn gogn EE Et ga ga do da Ro a ga Ro aga aga RaRa aA 
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* 


Train Every Hour ||izs— 
veins seca ls 


J + £ nu 
ieee ‘el: “xe? T 


r- SN 


New York 


|| Philadelphia | 


Every Train 
A Two Hour ! Qa 


Train Crs / ye 5 


ATE- X T wi 
Stations y 


Foot of 
Street 
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Results Count—and that is why 


“AMERICAN” 


Voltmeters and Ammeters 


are being specified and used by the most prominent electrical 
men throughout the country. 
Have you noticed the large scale opening on Switchboard types * 
. ' It lets in plenty of light and makes them easy to read. 
AM ER ICAN Cylindrical pivots, really dust-proof cases. strong controlling 
springs, interchangeable, shunts, etc., are a few other unique 
INSTRUMENT COMPANY, gel baa which make ‘‘AMERICAN"’ instruments superior 


® | If you have not tried ‘‘ AMERICAN "’ instruments do 80 now. 
Patanta Pees f= WRITE FOR CATALOG 60 


CMR A SSE AMERICAN INSTRUMENT C? 


James G. Biddle, General Sales Agent, 1114 Chestnut St., PHILADELPHIA 


T. G. Seixas, SINGER BLDG., NEW YORK A. B. Werrs. 6628 Jackson Ave., CHICAGO HOLASIRO-REYNOLDS ELECTRIC CO., 116 EAST GTH 8ST., LOS ANGELES 


Service Boxes 


We couldn't improve the switches, so 
Established 1875 weimproved the Boxes. You are going 
to hear a lot about them, but just a 


We make these and dozens word in advance. The neatest Service 

f Boxes you ever saw. A complete line 
of other composition devices of Weatherproof, Self-Closing Service 
Boxes, equipped for gasket, drilled for 
conduit, or with bushings. 


Bushings, Rings, Collars, Coil Plugs, 
Battery Covers, Switch Bases, Switch Keys, 
Socket Keys, Handles, Mouth Pieces, Etc. (1) 


And we do our work RIGHT 
The Trumbull Electric Mfg. Co. 
DICKINSON MANUFACTURING Co. PLAINVILLE, CONN. 


SPRINGFIELO, MASS. U.S.A. 


BROWN HOIST 
LOCOMOTIVE CRANES DUNCAN 
wr teat power cna Tarana stone T METERS 


ee v- ee — me ee e a ae 


DIRECT CURRENTS 
A ALTERNATING CURRENTS 


READ IN 


WATT HOURS 
KILOWATT HOURS 


OR 


DOLLARS AND CENTS 


SEND FOR BULLETINS 


The Brown Hoisting Machinery Company 


ENGINEERS AND MANUFACTURERS HOISTING MACHINERY DU NCAN ELECTRIC M FG. Co. 


FOR ALL PURPOSES 


Office and Works: CLEVELAND, OHIO LA FAYETTE, IND. 


Branch Offices, New York and Pittsburg 
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4 


z aD «GRIPTITE” $ Pam aI ALLEN SOLDERING SALTS 


GROUND CONNECTING CLAMP t are not new, but have been making solder flow and 


stick in all kinds of electrical work for over 14 years 


For Grounding Metal Conduit and Lead Cables 


RA paio THAT'S THE BEST INDORSEMENT WE KNOW OF 

| SS Sie won L. B. ALLEN CO.) Ine.,***’cuicxco, ict: 

aera j 1g, 34, 1, 134. 1%, 2 
3 By i are i rs Fey a Sie l 

SA } IRON PIPE 
PAIRA Oi TAKES p i 

T Qa Pete | ge’ Gleason's Moulding 
| NATIONAL ELECTRICAL CODE STANDARD Baie Boxes 
| MANUPACTURED BY | Bend postal for Pam- 
II NOVELTY ELECTRIC Co. . pet and Prios List to 
| PHILADELPHIA, PA. x JOHN L. 
| Ask for Prices and Discounts. . . = CGLEASON 


290 South St., 
JAMAICA PLAIN, 
MASSACHUSETTS 


RUBBER COVERED 
WIRES AND CABLES 


Tesar || AABIRSHAW 
WIRES AND CABLES 
Airas SALSA Le. | | The India Rubber and Gutte-Percha Insulating Go. 


National Electrical Code Standard Bare and SALES OFFICE, 253 BROADWAY, NEW YORK 
insulated Electrical Wires 
OFFICE AND FACTORY, forka” YONKERS, N. Y. 


covereo WIRES # GABLES 


For Every Service 


For Underground, Aerial and Subma- 
rine use, ‘‘ SAFETY ” wires and cables have 
the endorsement of some of the largest 


SS users in the United States. 
INSULATED zí 


WIRES & CABLES || | The Safety Insulated Wire & Cable Co. 


114-116 LIBERTY ST., NEW YORK 
UNDERGROUND TRANSMISSION 
UNDER ANY VOLTAGE 


WINDING MACHINERY 


FOR INSULATING WIRE 


S$ 
DieLectric Co. oF AMERICA sewer ripe co. CONDUIT 


BELLEVILLE, N. J. 


The largest manufacturers of 
glazed earthenware in the world. 
General Offices, PITTSBURG, PA. 


American Insulating Machinery Ge. 
N. W. Cor. Hancock and Oxferd Streets 
PHILODELPHIA, PA. 


H. N. FENNER, President J. F. BLAUVELT, Agent RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 


Manufacturers of 


MACHINERY FOR INSULATING . ELECTRICAL WIRES 


Braiding. Taping. Winding. Twinning, Cabling, Stranding. Polishing and Measuring Maehines. Cabie Covering Braiders 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET, - = ~ - PROVIDENCE, R. I., U. S. A. 
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TRADE MARK 
REG. U.S. PATENT OFFICE. 


The Standard for Rubber Insulation 


Okonite Insulated Wires and Cables 
Candee Patented Potheads 

Okonite Tape 

Manson Tape 


For years the recognized Standard in their respective fields 


SOLE MANUFACTURERS 


THE OKONITE COMPANY, Ltd. 
253 BROADWAY | 
NEW YORK © 
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5 DON’T WORRY ABOUT 
THE CEILING HEIGHT 


Our New Special Design Short Arc 
is only 20 inches over all 


We guarantee a burn of 100 hours each trimming. Maximum 
carbon length. 


Special attention has been given to the construction of this lamp to 
secure adequate ventilation, while at the same time protecting the regu- 
lating mechanism from harmful accumulations of dust. 

The perfect Lamp for basements and low boiler and engine rooms, 
where the heat accumulating is often very great. 

Provision is made to preserve the Lamp absolutely from injury, 
even where fuses are entirely omitted, and our Lamp may stand with the 
arc absolutely short-circuited for hours without material injury and will 
be found ready for normal operation the moment proper conditions are 
restored. : 


WESTERN ELECTRIC COMPANY 


bigger er EEA CHICAGO NEW YORK PHILADELPHIA ST.LOUIS SAN FRANCISCO 
110 or 980 Volts D. C. DENVER KANSAS CITY ST.PAUL SEATTLE PITTSBURG ` 
LOS ANGELES CINCINNATI : 


Get Prices on 
Incandescent Lamps 


from us—Learn about the quality 


ALL STYLES GLASS FOR Bulletin Shows Twenty-one Varieties 
ELECTRIC LIGHTING 


Gillinder & Sons, Inc. 


of the product from our factory. 
WE ARE INDEPEND- 135 Oxford Street 
ENT. . Philadelphia 
¢ -| protection \: \ SALESROOMS 


Phila. .. 839 Market St. 
New Yerk, 42 W. Broadway 
Chicage .. 160 State St. 
Bosten . 67 Chauncey St. 


9 oy SAINT MARYS 
M yY Incandescent Lamp Co. 
, SAINT MARYS, PENN. 


Electrical Machinery 
for Lighting, Power and Railway Service 


Built in All Types and Capacities 


National Brake & Electric Co. 


installed by us on a recent order 


Franklin Double Refracting Electrics | 


TANN tussen Milwaukee, U. S. A. 
4 Frequency Changers like above, each 1,000 kw. capacity, General Sales Office, 519 First National Bank Building, Chicago 
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GREATER ILLUMINATION 


AT LESS COST 


Why do you persist in buying lamps that 
produce useless light? 


Why don’t you figure on the light you use? 
TRADE 


The New 40-Watt DOWNWARD LAMP is highest in illuminating 
efficiency. ee 


Compared with the best ordinary 3.1-Watt 16 C. P. Lamp, it shows 


20% LESS CURRENT 
71% MORE DOWNWARD LICHT 
145% LONCER LIFE 


TRADE 


Tipless DOWNWARD Lamps, 18 cents 


MARK 


ff 


AGENTS WANTED 


Downward Electric Light Company 


UNION SQUARE, NEW YORK 


3 DEGREES or LICHT 


“3-STEP” 


HYLO 


In halls and vestibules a dim light all night, 
a moderate light during the evening, and a 
brilltant light for company, is desirable. The 
three-step HYLO gives 4 candle power for 
early evenings, 1 candle power all night after 
ten o'clock, and 16 candle power for com- 
pany. Also made in five other combinations. 


Please Your Customers 


Get the things they want. Make them 
comfortable and happy. All our MYLO 


ALL THE OBJECTIONS 
TO THE ORDINARY 
ARC LAMP HAVE 
BEEN ELIMINATED 
IN THE NEW 


Arc Lamp 


IT 1S NOISELESS 


No slipping nor 
jarring of carbons 


Less breaking of 
inner globes 


Lamp with Porcelain Reflector 5 
Candle power 
efficiency 


THIS LAMP WILL BURN FRON 60 TO 70 HOURS with one set 


of carbons, much depending upon the quality of the carbons 
used, current consumed and care taken in trimming. 

Has no complicated mechanism, and no more parts than are 
absolutely necessary for reliable operation. 


Send for new Bulletins showing different types 


Adams - Bagnall Electric Co. 


CLEVELAND, O., U. S. A. 
Canadian Agents: The R. E. T. Pringle Co., Ltd., Montreal, P. Q. 
BRANCHES IN ALL THE PRINCIPAL CITIES 


lamps make happy homes, but the particular 
style and candle power combination which 
exactly fits the need makes the most happy 
home. 
Nora — Write for bill posting particulars, The MYLO 
Magazine, The Complete Price List. Send 50c. for 
sample 3-Step. 


THE PHELPS CO. 


20 State Street, Detroit, Mich. 
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ADVANCED 
CONSTRUCTION 


is embodied in the 
N. Y. Automatic Motor 


Starter. Its accomplish- 


C-W ALTERNATORS FOR 
ISOLATED PLANTS 


Note that it 


Eliminates 


Solenoids, 


ments in operation and its || ausin 
K ontacts, 
excellence of construction || pash Pots, 
are such that every engi- || “sir Pots, 
neer should know about it. |] &"* 97” Sey 
Belts, Fig. 583-A 
Send for a bulletin and Compression 
i : ; ylinders, | 
price information of the Retarding . The C-W Alternators at Armour œ Co.'s Plant, Chicago, Ill. 
prings ; T 
N.Y. Motor CONTROLLER. AO deine. Gena tor Dulane Noo TA Gan Ge 
nating Current Generators.” 
: 
New York Electric | oCKER-WHEE; p 
Controller Co. CRY company - 
21-27 New Chambers Street 2 NEW YORK ALTERNATING AND DIRECT CURRENT MACHINERY 
| AMPERE, N. J. 


OVER 26,000 MILES IN USE 


FOR 
DIRECT AND 
GENERAL OFFICES: 29 WEST 34TH ST., NEW YORK CITY 
ALTERNATING CURRENT Makers of | 


Continuous, Weber 
and Wolhaupter 
Rail Joints 


BURKE ELEGTRIG GOMPANY 


Compromise and In- 
Main Office and Works, Erie, Pa. sulating Joints > 
nited Fe. z5 
NEW YORK PITTSBURG PHILADELPHIA sa tne B e aan 
26 Cortlandt Street Park Building Real Estate Trust Building Catalogues at all Selling Agencies 


OWHICAGO: Maural 4 Co., Fisher Building 


HORNBERGER TRANSFORMERS 
1891 - 1906 


The superiority of theee Traneformers is 
not a matter of discussion but an unassail- 
able fact. A trial will convince. Our prices 
are right. Ask for Bulletin E. r-d r- y- 


Lafayette Electrical Mfg. Co. 


LAFAYETTE, IND., U. S. A. 
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REGULATORS FOR FAN MOTORS 


imaan Switch TYPE FOR LARGE MOTORS 
SLIDING CONTACT TYPE FOR SMALL. MOTORS 


All Fitted with Automatic Release, 
Which Fully Protects the Motor from 
injury Due to Failure of 
Current Supply 


A peculiar set of conditions is created in the oper- 
ation of a Fan Motor, owing to the widely varying 
power required at vartous speeds. 

C. & H. Regulators will operate satisfactorily under 
these conditions, without undue heating, provided the 
motor is properly fitted to the size of the fan. 


Ba ~Ê 
s , 


a 
» oe 


BULLETIN No. 40 GIVES SOME USEFUL 
INFORMATION CONCERNING FAN 
INSTALLATIONS SLIDING Contact TYPE REGULATOR 


_ MULTIPLE SwitcH REGULATOR 


THE CUTLER-HAMMER MFG. CO. 


MILWAUKEE CHICAGO PITTSBURG 


NEW YORK BOSTON 


Diehl 
Motors *°butposes 


Motors for 
Individual 
Drive for 
Sewing 
Machines 


Motor Genorator Sets 
Powor ~ Lighting 


_— 


Four Sizes 
Direct 
Current 


“Two Sizes 
Alternating 


Current 600 K. W. MOTOR GENERATOR SET 


| NATIONAL BRAKE & ELECTRIC CO. 
MILWAUKEE 


, GENERAL SALES OFFICE 
519 First National Bank Building, CHICAGO 


a Catalogue No. 210, 1-78. P. 
SEND FOR BULLETINS 


“Diehl Manufacturing ©. 


ORT. New Jersey 
Branches: New York Philadelphia Boston Chicago 
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EW YEAR 


Reaching every department of {hist 


january Twelfti 


Twelve days after the mass of holiday literat 
will be essential to all those who 
and development of the efitic 


REVIEW OF ELE 


Technical and Literary Value 


The reading pages of this New Year’s Number will present a series of intelligent and comprehensive rener: 
of the progress made in the several branches of electrical development. These articles will be written by men Who Sy 
either by reason of their close study of, or intimate connection with, these departments of electrical actinty, for 
accepted as authorities upon the subjects which they discuss. Among other contributors to this important pombe | \ 

ı the following will write especially for the ELECTRICAL REVIEW: a 


j] 


Vol. 49—No. 9¢ | 


ist 
HYDROELECTRIC DEVELOPMENT, by Lamar Lyndon, ga 
sulting Engineer. Si 
MODERN THEORIES AND ELECTBICAL RESEARCH, DJ ©: 


NEWER FORMS OF ILLUMINANTS AND ELECTRIC LIGHTING, 


by Dr. Clayton H. Sharp, Test Officer, Electrical Testing 
Laboratories. l 


ErrorrkIo TRUNK Rarmways, Dr. Louis Bell, Consult- 
ing Engineer, author of “Electric Power Transmission,” 
“Power Distribution for Electric Railways,” etc., etc. 

TELEGRAPHY AND RADIOTELEGRAPHY, by William Maver, 
Jr., Consulting Engineer, author of “American Telegraphy 
and Encyclopedia of the Telegraph,” “Wireless Teleg- 
raphy,” etc. 

GENERAL TENDENCIES IN CENTRAL STATION PRactiog, by 
Frank Koester, Consulting Engineer, author of “Modern 
Power-Plant Design and Economics,’ etc. 

ELECTROOHEMISTRY AND ELECTROMETALLURGY, by C. F. 
Burgess, Professor of Electrochemistry, University of Wis- 
consin. 

ILLUMINATING ENGINEERING, by Louis B. Marks, Con- 
sulting Engineer, President Illuminating Engineering Bo- 
ciety. i 


John C. Trowbridge, Professor of Physics, sae rece 
Physical Laboratory, Harvard University. ie ‘a 

ELECTRIC RAILWAY DEVELOPMENT, by Sydney r: “a 
Instructor in Electrical Engineering, Brooklyn Poly 
nic, author of “Electric Railways,” etc. 


TELEPHONE DEVELOPMENT, by E. E. Clement, Patent Br) iy, 
pert and Telephone Engineer. ; 

PATENTS, by E. G. Siggers, Patent Attorney, Editor osi ah 
Publisher, “Inventive Age.” Cor Ja 

REVIEW oF ELECTRICAL DEVELOPMENTS ON r fik : 
TINENT, by C. L. Durand, European Correspondent F 
ELECTRICAL REVIEW. Burritt 
REVIEW or ELECTRICAL DEVELOPMENT IN GREAT ; 


cul alr 
by A. H. Bridge, British Correspondent of thé Execs | 


REvIEWw. 


oe igh of 
In addition to these articles there will be illustrated descriptions of power plants, transmission T mi 
tension insulator development, telephone exchanges, street-railway equipments, new forms of apparatus, 8 í f 


hensive news section, an illustrated record of electrical patents, directory of electrical and allied e 
professional societies and an exceptionally valuable contribution to the subject of central station pu i 


jn the 


ELECTRICA 


department “Methods of Getting New Business,” by Charles A. Parker. | 
| 


13 Park Row, New York City | 
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mast Electrical Industry, will appear 


INineteen-Seven 


dyiand after the season’s distractions. This number 
hesire to be informed on the progress 
t{ctrical arts. # # It will be a 


ITRICAL PROGRESS 


e Exceptional Value to Advertisers 


The success of the annual New Year’s Numbers of the ErecrricaL Review has 
= been so great that for several years the original edition has been exhausted, although extra 
= efforts were made by the publishers to meet the demand. For the forthcoming New Year’s 
Number extraordinary facilities in every department will be arranged, so that we believe 
_ its circulation will exceed that of any previous New Year’s Number which we have published. 
As the issue will be the regular “Export and Domestic Number,” advertisers will 
> receive the benefit ef the extra domestic and foreign circulation, and no advance in rates 
l for space will be charged.’ 
The advertising pages will constitute in themselves a comprehensive index of the 
- American electrical manufacturing industry. These pages will be more than ordinarily 
. elaborate, inasmuch as our Advertisers’ Art Department is concentrating every effort on 
the preparation of advertising to be published in this number. The display will be such 
' a8 will attract and hold the attention, and because of their volume and completeness the 
advertisements will be carefully studied by subscribers. 


y 


| \ 

In our art and engraving departments, advertisers may have the advantage of a force ( | A) 
_ Of skilled artists and intelligent ad.-writers, as this department is organized to assist and advise RS nA 
in the preparation of copy, free of charge. ~- rane = 
Copy instructions may be sent to any of our offices. Early reservation of space and b S Wet 
the advanced preparation of advertising matter mean good service. ASEAN) 473° 4 


L REVIEW 


| 3 Manhattan Bidg. BOSTON: 95 Milk St. 
Branch Offices ee EDON: ae Old se Street 
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Stronger, Neater, Better Work 


and Money Saved, by using 


Attached to a Re- 
ceptacle Plug, Pen- 
dant Switch, etc., it 
acts as a reducer for 
the cord. 

Its use permits the 
employment of the 
largest size, rein- 
forced cord, with a 
1/8-inch in place of 
a 3/8-inch socket. 


A New Type of Rheostat 


== D, R. TYPE = 


; ADAPTED FOR 
Small Generator Field Rheostats Motor Field Rheostats 
Small Speed Controllers Use in Laboratories, for Calibrating, etc 


HIGH RESISTANCE :: MODERATE. CAPACITY 


Made in two sizes, 7% inches and 10 inches in diameter. Wound for any 
resistance up to 2000 ohms. Resistance coil, commutator and switches entirely 
enclosed. Not less than several hundred steps. 


Manufactured by 
Keough Electric Co., Boston, Mass. 


Gilpin, V. C. ieie 


NEW YORK 


ASK FOR BULLETINS AND CATALOG 


The Wirt Electric Co., Inc. 


New York Philadelphia Chicago 2 


‘America’s Createst Railroad” 


Operating more than 12,000 miles of Railway 
east of Chicago, St. Louis and Cincinnati 


COMPRISING THE 


New York Central & Hudson River 
Lake Shore & Michigan Southern 
Big Four Route 
Michigan Central 
Boston & Albany 
Pittsburg & Lake Erie 
Lake Erie & Western 
Chicago, Indiana & Southern 
Lake Erie, Alliance & Wheeling 
New York & Ottawa 
and Rutland Railroads 


DO YOU KNOW WHY ? 
BECAUSE—they have hermetically sealed outlets that can be 


removed with one blow of the hammer and not break the box 


BECAUSE—they save time. 


BE CAUS E—tbey 
save money. 
BECAU S E—they 
need no filing or ream- 
ing and the hole is as 
round and clean as a die 
can make it. Use them 
and you will be in a posi- 
tion to meet all compe- 
tition. Mi 
Write for Information y 


Bossert Electric Construction Co. 


OFFICE AND WORKS. UTICA, N. Y. » 


For a copy of ‘‘ America’s Winter Resorts,” send a two-cent 
stamp to George H. Daniels, Manager General Advertising De- 
partment, Grand Central Station, New York. 

C. F. DALY 
Passenger Traffic Manager, 
NEW YORK 
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Carichoff, E. R...............06. 
Cary Spring Works............. 
Central Electric Co.............. 
Century Electric Co............. 


Chase-Shawmut Co.............. 
Chicago & Alton Railroad....... 
Chicago Edison Co............... 
Chicago Fuse Wire & Mfg. Co.. 
Chicago Insulated Wire Mfg. Co. 

Chicago & Northwestern Ry...... 
Clement, Edward E.............. 
Collyer Insulated Wire & Cable Co. 
Columbia Incandescent Lamp 


Copley Square Hotel......... oe 
Corson, Wm. R. C........ Settee 
Couch Co., 8. H..........cc.ce08. 
Crescent Company............... 
Crescent Insulated Wire & Cable 
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Cc 
Crocker-Wheeler Co. ............ 
Crouse-Hinds Co............c.008 
Cutler-Hammer Mfg. Co.......... 
Cutter Co 


s.. cee *@*@ @e es @eevesessv ee oe+-eoe 


Dale Company.................. 
Darlington, F. W............... 
Dayton Fan & Motor Co.......... 
Devine Co., J. Pu... 2. cece ees 


Dickinson Mfg. Co............... 
Diehl Mfg. Co........ ..... cece 


.Dielectric Co. of America ........ 


Dixon, Jos., Crucible Co....... 

Dodge & Day......... ......... 
Dongan Instrument Co.......... 
Doubleday-Hill Electric Co...... 
Downward Light Electric Co..... 
Duncan Electric Mfg. Co........ 
Dunton & Co., M. W............. 
Duvall, E. 8., Jr..........0e.08- 
D. & W. Fuse Co ............... 
Dwyer Machine Co............. 


Eastern Carbon Works.......... 
Eck Dynamo & Motor Works..... 
Edison Decorative & Miniature 

Lamp Department............. 
Edison Mfg. Co............. er 
Eldredge Electric Mfg. Co....... 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co.. 
Electric Service Supplies Co.... 
Electric Storage Battery Co..... 
Electrical Testing Laboratorics... 
Electrical Trades Exposition Co... 
Electro-Dynamic Co............. 
Elm Cit ngineering Co...... : 
Elwell-Parker Electric Co........ 
Emerson Electric Mfg. Co......... 


(Continued on page 24.) 
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F 
Federal Electric Co.........++++: 
Fergus & Co., W. L.......+..-++ 52 
For Sale... ........ 2 cece ec ere ce nee® 4i 
Fort Wayne Electric Works..... 19 
Foster, Horatio A.......---.5++ 52 
Freeman Electric Co., E. H.....-- 21 
Frink, I. Pi... eee ee eet 53 
G 
General Electric Co... ...--+++: 28,30 
General Storage Battery Co....-- 6 
Germania Electric Lamp Co..... 22 
Gest, Q. M.issese sesseseseeet 22,24 
Gillette, Vibber & Co.....---+++: r 
Gillinder & Sons, Inc......--+. = 
Gilpin V. C... cece eee 
Gleason, John L. .....--+++e9*"' j 
Gould Storage Battery Co...----: ; 
Green Fuel Economizer Co.... -- 2 
H 
9] 
Hallberg, J. H... oseese 0°" 
Hamilton, James.....----+*°°""* if 
Hanchett, Geo. T....-----207°"" z 
Hart & Hegeman Mfg. Co. .---:- 
Hart Mfg. ee i a rere : 
Hemin Glass Co....-.-+2°°°" 
Holmes Fibre-Graphite Mfg. Co... § 
lophane Glass Co ...--+++:""" 
Scant Electric Co., The.. 
Homer Commutator Co... -++ : 
Hubbell, Harvey... eere ene 5 
Humphrey, Henry H... se °° 
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FOR METAL 
FACED SIGNS 


This receptacle is held 
in place by the 


metal 
clamping ring. Recep- 
tacle may be removed by 
loosing the screws a few 
turns. No screw lugs to 
break eff. 

Send for Het of our 
twenty new specialties. 


E. H. aain Elec. Co. 


Trenton New Jersey 


cae | 


a ~~, ’ 
atom = Fr 
“2, 


or 
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J 

we 

- 
yee: EG of * 


. gets 
“Fie 


KANSA 
AND POI 


GEO. J CHARLTON, Cencna Assrencer Acer 
CHICAGO, ILLINOIS. 


oases 4 
r 3 D: 
sep, 


WHEN ADDRESSING ADVER- 


TISERS PLEASE MENTION 
THIS PAPER 


TRAY PLATE STORAGE BATTERY 


The Simplest, most Durable and best Storage Ba 
Central tations, Lighting and Power Plante” Isolated 


Send for Details 
TRAY PLATE BATTERY COMPANY 
6 FREDERICK ST., BINGHAMTON, N. Y. NEW YORK, 39 CORTLANDT ST. 


made for 
lants, etc. 


GOOD INSULATION I8 GOOD POLICY 
FOR FINISHING PURPOSES USE 


Sterling Extra Black Finishing Varnish 
THE STERLING VARHISH COMPANY, Aroskar Ta" 


PITTSBURQ, PA. (4) 


BEWARE aae IMITATIONS 


ELECTRICAL REVIEW 


MADE BY THE OLDEST FIRM 
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TIN SHADES 


The season is approaching for tin shades and 
we have a big stock on hand ready 
for your orders 


Goods Right 
Prices Satisfactory 


Deliveries Prompt 
What more do you want 


WHEELER REFLECTOR Co. 


156 Peari Street, Boston 


CONTRACTOR 


H9 WILL HAVE NO TROUBLE 


WHEN HE USES 


THE IDEAL FLEXIBLE CONDUIT 
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IN THE 
WORLD MAKING CONDUIT 
SEND FOR SAMPLE 


American Circular Loom Go. 


CHELSEA, MASS., U. S. A. 


NEW YORK R. B. Corey, 39 Cortlandt k: 


AN FRANCISCO, John R. Cole Co., 766 Folsom Street 
CHICAGO, Thos. G . Grier, 128 W. Jackson Boulevard 


Every electrical book is either published or for sale by us. 
ELECTRICAL REVIEW, 13-21 Park Row, New York. 


M. W. DUNTON & 60. 


PROVIDENCE, R. I. 
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SITS AN ILL WIND THAT 
BLOVIS NOBODY GOOD” 


PUT YOUR WIRES UNDERGROUND 


EXPERT ELECTRICAL SUBWAY CONTRACTOR 
Union Trust Bullding, Cincinnati 277 Broadway, New York 


VACUUM DRYINC AND 
IMPRECNATINC APPARATUS 


Emil Passburg System Field Transformers ' 
Armatures Passburg Patents Magnet Coils 


J.P. DEVINE CO. 
314 Mooney-srisbane Bidg. Buffalo, N. Y. 


Over 700 apparatuses in use 


GERMANIA LAMPS 


are sold on their merits. 


GERMANIA LAMPS 


are made by an independent company. 


GERMANIA PRICES 


are below those quoted by members of the combination 


WRITE FOR THEN 


® e oe Rew York 
Germania Electric Lamp Co., G0 Ogden St MEWAK, A.J. 
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LOOK FOR THE 
LICENSE 
LABEL 


TO 
rey 
<a 


INTHE STEM . 


ELECTRICAL REVIEW g 


he Shelby Electric Co 


Nos. 6 to 30 High Street 
SHELBY, OHIO 


BRANCHES IN ALL THE PRINCIPAL CITIES 
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McCORMICK 
TURBINES 


1400 H.-P., 400 R. P. M., 160 feet head, driv- 
ing generator in power plant of the Cascade 
Water, Power and Light Company, British 
Columbia. 


Write for Catalogue if interested 


WE DESIGN AND BUILD TURBINES TO MEET REQUIREMENTS 


S. MORGAN SMITH CO., YORK, PA., U. 8. A. 


176 Federa! Street, BOSTON, MASS. 


Branch Office: 


ALPHABETICAL INDEX.—(Oontinued from page 20.) 


l M 
[llinois Central R. R............. 47 McMeen, Samuel G.............. 53 
India Rubber & Gutta Percha Mershon, Ralph D............... 53 
Insulating Co...........eeeeeee 0 Miller, Kempster B.............. 53 
Indiana Rubber & Insulated Wire Mitchell W. E. G.............-.. 47 
COs ees ces ee ae T 1 Monarch Electric Mfg. Co....... 
Inventive Age Publishing Co..... 47 Moore, Alfred F...............-. 1 
[ron City Engineering Co........ 52 Morris Co., Elmer P.............. 26 
Morse, Frank W........esseeeees 24 
J - 
Jeffrey Mfg. Co.. .....esesesesen. 55 N 
Jessop & Sons, Wm.. .....+--+--- National Battery Co............. 28 
National Carbon Co............. 7 
K x ue ane, ar aes . -12,15 
l ational Coriduit able Co..... 1 
ee ee. oe National India Rubber Co,..... 10 
; i ing Co.. 52 National Metal Moulding Co...... 
Rey cic 0e 8.) 1g New England Butt Co .......-. 10 
Keystone Electrical InstrumentCo. 8 New England Engineering Co.... 53 
Kitfield, Edward H.............. 52 New Jersey Central R.K........ 8 
Klein & Sons, Mathias.......... 291 New Process Raw Hide Co....... 
Knowles, Edward R............+. 53 New York & Ohio Co........... 
New York Cen. & Hud. Riv. R.R.. 18 
L New York Electric Controller Co. 14 


New York Insulated Wire Co.... 1 
La Fayette Electrical Mfg. Co.... 14 New York Telephone Co........ 55 


Lansingh, Van Rensselaer........ 53 Novelty Electric Co............. 10 

Lawrence Electric Co., F. D.... 4 Novelty Incandescent Lamp Co... 28 

Leclanche Battery Co............ 1 

Leeds & Northrup Co............ 6 re) 

Leffel & Co., James............. 25 

Locke Insulator Mfg. Co......... 5 OkoniteCo.................. .. 1,11 

Lombard Governor Co........... Olds Gas Power Co............. 

Lowell Insulated Wire Co..... ... 1 Oneida Community, Ltd......... 

Lundin Electric & Machine Co.... 26 Ostrander, W. R. & Co......... 26 

Lyndon, Lamar.............. . 58 Otto Gas Engine Works......... 49 
M P 

Machado & Roller...«........... Paiste Co., H. T............ 00000. 30 

Manhattan Electrical Supply Co.. 26 Partrick, Carter & Wilkins Co.... 

Marine Engine & Machine Co.... 49 Pass & Seymour................- 

Marquette Elec. Mfg. Co......... 26 Phoenix Glass Co................ 1 

Marshall, Wm.......... soosse 26 Phelps Co....... ccc eece cece cece 13 

Massachusetts Chemical Co....... 25 Phillips, Eugene F............ 1 


(Continued on page 25) 


How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 


A WATER WHEEL 
GOVERNOR 


must govern or it is worse than 
useless. Hundreds of our Com- 
pensating Governors are in suc- 
cessful use on power and lighting 
plants. They must be good. 


Let us send you our catalogue 


WOODWARD GOVERNOR CO. 


656 Race St., ROCKFORD, ILL. 


Vol. 49—No. 26 


——— 
7 \WOANDESCENT LAMP 


REPLAGER and CLEANER 
HANDLES THEM AT ANY 
HEICHT OR ANOLE 
FRANK W. MORSE 
ROOM 801, 116 BEDFORD STREET 
BOSTON, MASS. 


PAIR = 


WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER 


ALTERNATING CURRENT 
MOTORS 


AND 


CEILING FANS 


Fro BY 


CENTURY ELECTRIC CO, 


ST. LOUIS, MO. 


GREEN FUEL ECONOMIZER COMPANY 


Sole builders of the Green Fuel Economizer in the United States. Also 
Fans, Blowers and Exhausters, Steam Heating Coils and the Green Air 
Heater. Heating and Ventilating Apparatus. Send for Book “ER” on 
Fuel Economy and Fan Catalog. 


GREEN FUEL ECONOMIZER CO. MATTEAWAN, N. Y. 


With your New Year’s Resolutions, add one that you will place 
your wires In a secure place— 


UNDERGROUND 


BXPBRT ELECTRICAL 
G. M. GEST, SUBWAY CONTRACTOR 
277 BROADWAY, NEW YORK - -. - CINCINNATI, O10 


Same as a Ball Joint 


The Univereal Adjustment of 


Fullman Floor Outlets 


makes the floor plate line up perfectly with 
the floor surface, no matter how much out of 
level the box body is. 

The catalogue tells all about it. May we 
send it ? . 


Manufactured by 


STEEL CITY ELECTRIC CO. 


PITTSBURGH, PA. 


\ 7 Sales Agent 
Gilpin 9 ° 2 120 Liberty St.. New York 
STON CH1CaGo CLEVELAND 
T. O. Sine . A. Bennett W. P. Ambos 
44 Federal St 137 8. Clinton 8t. Citizens’ Bidg. 
BUFFALO SAN FRANCISCO, CAL. 
w oane Co. for 
287 Vermont Bt. Union Truet Bidg. 


ATLANTA 
Newcomer: Hanri 29; G. E. Bennett Brown-8 
1068. Forsyth 


UNCOMPLAINING WORKERS. 


American Ball dynamos and ior el 
built to run day in and day out ae ie 
‘lying down” when a little over oe 
comes or when they have to jah te 
: time. Common sense, reliable mac Ae | 
at these, embodying only tried as pagan | 
mechanical principles and free from all frea | 
Full information on request. 


AMERICAN ENGINE CO., 


BOUND BROOK. N. J. | 


(2). 


| 48 Raritan Avenue, 
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ELECTRICAL REVIEW 


WALPOLE MASS. U.S.A. 


Pioneers of LIQUID and RUBBER INSULATION 


— OPERATES —— 
WALPOLE RUBBER WORKS WALPOLE VARNISH WORKS 


ARMALAC and No. 50 Cable and Transformer 
are the BEST in LIQUID INSULATORS Compounds 


ALL GRADES FRICTION TAPES AND SPLICING COMPOUNDS 


fit} 
f 


THE STAR 
EXPANSION 


SCREW ANCHOR 


Makes all kinds of fastenings to 
Brick, Slate, etc. 


=A w w o l aM fee ok 


« PAN. APR OS 


and saves labor, time, expense 
Send for samples and catalog 


STAR EXPANSION BOLT CO. 


147-9 Cedar St., New York 


Ee a ee 

The first thing to know of 
a battery is what to expect 
of it. Withadry cell there 
is no knowing. With the 
Edison Primary Battery 
you know exactly. The Edi- 
son is not only the most 
trustworthy of all batteries 
but it delivers the greatest 


The 


a SWITCH YOUR CUSTOMER 


amount of energy for the 
least cost. WILL PAY YOU MORE 
Tell us for what use you 
wish electrical energy and we will tell you which 
Edison Battery you need, how many and the cost. because it 


Edison Manufacturing Company 
3 Lakeside Ave., Orange, N. 
31 Union Sa., nom York ‘304 Wabash Ave. + Caenne 
25 Clerkenwell Road, London, E. 


ast Arms, 
ole and 


LOOKS more for the money 
IS mero for tho money 


and other 


A “a: at Nov Britain Ser comatose 


U.8 


CS 
CUT HALF SIZE 
LIST PRICE 80 CENTS 


DYNAMO xo 
MOTOR WORKS 


Beilevilie, N. J. 


THE SARCO CO. 


906-6TH AVE., N. Y. CITY 


Ee THE SCHWERDTLE STAMP CO., 
SJENC|LS- BURNING PRANTS 
REECE: STAMPS ADI 

“EE ALS -MACH PLATE CHECKS 
BRIDGEPORT, CONN. 


Costs You No More 


Than Others 
TRADE MAREK 


ALPHABETICAL INDEX.—(Continued from page 24.) 


P Ss S vV | 
Phillips Insulated Wire Co........ 58 Safety Insulated Wire & Cable Co.. 10 Standard Underground Cable Co.. 1 Van Nostrand Company, D....... 
Phosphor-Bronze Smelting Co.... 52 St. Marys Incandescent Lamp Standard Varnish Works.......... 30 
Pignolet, Louis M............... 6) CO radar E 12,47 Stanley & Patterson............. 6 : w 
Platt Iron Works Co............-. 49 Samson Cordage Works.......... 58 Stanton, Le Roy W.............. 53 Wagner Electric Mfg. Uv....... fog 0 
Prentiss Clock Improvement Co .. 55 Sangamo Electric Co........ .... 8 Star Expansion Bolt Co ......... 25 ve Daa 471 
Prometheus Electric Co.......... Sarco Cos. 2sssiusetoduiaas ated 25 Steel City Electric Co............ A: Waterbury £ Coapa a sf 
Sawyer-Man Electric Co... ..... Steel Gain Mfg. Co.............. Watertown Engine Co........... 
Q _. Schneider & Co., C. 0..........55 Sterling Electrical Mfg. Co.. .... Wesco Supply Co................ 8 
Queen & Co., Inc... essnee oe 30 Schott, W. H...............0008- 53 Sterling Varnish Co.............. 21 Western Electric Co.............. 12 
Schwerdtle Stamp Co 25 Stevens & Co., Milo |: EEES : 47 Westinghouse Electric & Manu- 
R 5 ii ta sk Stirling Consolidated Boiler Co... 52 facturing Co..................56,57 
ears, Henry D......... eee eee ee Stow Manufacturing Co.......... Westinghouse Machine Co........ 57 
Rail Joint Company.............. 14 Shelby Electric Co.............. 23 Stromberg-Carlson Telephone Weston Electrical Instrument Co.. 80 
Reed Electrical Cordage Co. sereoo Shepherd Engineering Co SEEEN, 49 . Co EELEE TELTET ee ee a ee Wheeler Reflector Co ee eee eece cas 21 
Reed, Warren B A ee ee 58 Siggers & Siggers 47 Stuart-Howland Co Dt tee NE N White & Co., J. G.. eee 53 
Reisinger, Hugo................- Simplex Electri era iyee es ee ee Sunbeam Incandescent Lamp Co.. Whitney Electrical Inst. Co...... 
SEE one A 5 Simplex Electrica CO. se eecceess 1 Willard Storage Battery Co....... 26 
ns VERE ae ene we Simplex Electric Heating Co..... 26 T Wire & Telephone Co. of America. 1 
Robertson & Sons, James L....... Smith Company, S. Morgan...... 24 Wirt Electric Co................ 18,49 
Rochester Machine Tool Wks.,Ltd. 50 Southern Mills 47 ee NT 47 aood keh ae he a Jetess a 
ote ee er PAASA ownsen zhugh............ 58 worth, George K............ 
Rock spa cea re a Aoa T Sprague Electric Co.. e... 30 Tray Plate Battery Co........... 21 : 
Roebling’s Sons Co., John A.... 58 Standard Electrical Mfg. Oosies Triumph Electric Co............. 26 Y 
Roessler Hasslacher Chemical Co. 6 Standard Paint Co............... Trumbull Electric Mfg.Co... ... 9 Yost Electric Mfg. Co............ 26 
(Continued on page 26.) l 


A A SAMSON TURBINE 4 £ 


increase in power. 


If the SPEED of the turbine is to be controlled 
by a GOVERNOR, the turbine should be of such 
capacity that it will develop the MAXIMUM 
POWER required, when operating at 3% to % 
gate, then when an overload is thrown on, the 
governor can open the gates wider, and allow an 
The EFFICIENCY of the 
SAMSON between 3% and 7, gate is over 84%. 


James Leffel & Co., Jemio Gs a 


onda Street 


26 


ELECTRIC 
HEATING 
APPARATUS 


OF EVERY DESCRIPTION 
“UNIT” 
ENAMEL 


RHEOSTATS 


The Simplex Elec- 
tric Heating Company 
CAMBRIDGEPORT, MASS. 


The Marquette Arc Lamp 
The perfect Arc. Price, $10 wholesale 
See our display adv. next week’s issue 


MAIN OFFICE AND FACTORY 
N. W. Cor. Clinton & Van Buren Sts. 
CHICAGO 


MANHATTAN 


ELECTRICAL SUPPLY COQ. 
Something Electrical for Everybody 


NEW LORK: 17 Park Pi.and 14 Murray St. 
CHICAGO, 188 6th Ave 
Factorios, JERSEY CITY, N. J., RAVENNA, 0. 


Electrical Testing Laboratories 


We are now prepared to undertake Electrical 
Testing ofall Kinds. Electrical and Photometrical 
Later peo Tests of Lamps, a nmenes, 
oraris and pplies. Secondary Standards 
Candle-Power furnished. 
“The TRUE Label of Quality” 


80th St. and East End Ave., New York City 


Gy 


"H. COUCH co., Inc. 
Ta a St.. Boston, Mass. 


SEND 


T 


“Hiko” Soldering Stick 


CLEAN, EFFECTIVE, LAST LONGEST 
ALL G00D DEALERS CARRY IT 


Atlantic Mfg. Co., Allenhurst, N. J. 


- For Testing Primary or Stor. 
age Batteries Use the 


ELDREDGE BATTERY 
VOLTMETER 


0 to 8, 0 to 6, 0 to 10 
volts. Dead Beat. 


e Electric Mtg Co Co. 


ADVERTISERS PLEASE 
MENTION THIS PAPER 


WHEN 


TRIUMPH 
MOTORS 


FOR SPEED 
CONTROL 


ELECTRICAL REVIEW 
CLASSIFIED INDEX—(Continued from page £5) 


ELECTRICAL 
SPECIALTIES 


SEND FOR CATALOG 


THE LUNDIN ELEC 
MAND MACHINE C “eg 


W. R. Ostrander & Co. 


22 Dey Street, NEW YORK 
Manufacturers of 


Speaking Tubes, Whistles, 
Belis, Annunclaters 


Pe 
or rm 


ELECTRIC SIGNS 


AND 


SIGN FLASHERS 


Electric Motor and Equipment Co. 
Newark, N. J. 


TT CONDENSERS 


M. MARSHALL, Menafectarer 


Standards a Specialty 


709 Lexington Ave., New York 


WILLARD 
STORAGE BATTERIES 


TNE WILLARD STORAGE BATTERY CO. 
Cibebi amy bey 
ELECTRIC 


“EUREKA” IRONS . 


all equipped with the patent 


“SPRING CORD PROTECTOR” 
Write for descriptive matter 


The W. J. Barr Electric Mfg. Co. 


CLEVELAND, OHIO 


YOST SPECIALTIES 


Sockets, Rosettes, Receptacies 


Cord Adjusters 
Write for Catalogue 


The Yost Electric Mfg. Co. 


. TOLEDO, OHIO 


WOOD PINS—100,000 IN 
STOCK 


These pins are the best ever pro- 
duced. Prices are satisfactory. 


ELMER P. MORRIS CO. 


51 Dey St., New York 


ADJUSTERS 
Morse, Frank W. 


AIR-CoMPRESSORS 
Allis-Chalmers Co. 
Emerson Electric Mfg. Co 
- National Electric Co. 

Platt Iron Works Co. 


ALARMS, BURGLAR 
Partrick, Carter & Wilkins Co. 


ALARMS, Hiem AND Low 
Partrick, Carter & Wilkins Co. 


ALARMS, FIRE 
Partrick, Carter & Wilkins Co. 


ALTERNATORS 

Allis-Chalmers Co. 
-Crocker-W heeler Co. 

Fort Wayne Electric Works 
General Electric Co. 
National Electric Co, 

Wesco Supply Co. 

Western Electric Co. 


Westinghouse Electric & Mfg. Co. 
ANCHORS 


, GUY 
Doubleday. Hill Electric Co. 


ANNUNCIATORS 
Doubleday -Hill Electric Co. 
Partrick, Carter & Wilkins 
Stanley & Patterson 
W. R. Ostrander & Co. 
Wesco Supply Co. 
Western Electric Co. 


ARCHITECTURAL ENGINEERS 
Dodge & Day 


ATTACHMENT PLUGS 
Hubbell, Harvey 


BATTERIES, PRIMARY 
Bunnell & Co., J. H. 
Burnley Battery & Mfg. Co. 
Doubleday-Hill Electric Co. 
Eastern Carbon Works 
Edison Mfg. Co. 
Electric Motor & Equipment Co. 
French Battery Co. 
Gordon Battery Co. 
Lawrence Electric Co., F. D. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
Rock Island Battery Co. 
Wesco Supply Co. 


BATTERIES, STORAGE 
American aay Ae 
Doubleday-Hill lectric Co. 
Electric Storage Battery Co. 
General Storage Batte oo 
Gould Storage Battery 
National Battery Co. 

Tray Plate Battery Co. 
Willard Storage Battery Co. 


BELLS 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co. 
Wesco Supply Co. 


BELT DRESSING 
Dixon Crucible Co., Joseph 


BLOWERS 
Emerson Electric Mfg. Co. 
Green Fuel Economizer Co. © 


BOILERS 
Babcock & Wilcox Co., The 
Morgan Smith Co., 
Platt Iron Works Co. 
Stirling Consolidated Boiler Co. 
Westinghouse, Church, Kerr & Co. 


Botts, EXPANSION AND TOGGLE 
Star Expansion Bolt Co. 


Books, TECHNICAL 
Electrical Review Pub. Co. 
Van Nostrand Co., D. 


BOOSTERS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
National Electric Co. 
Western Electric Co. 


BRIDGES 
American Bridge Co. 


BRIDLE RINGS 
Barron & Co., Jas. S. 


Vol. 49—No. 26 


BRUSHES, DYNAMO 
Eastern Carbon Works 


BRUsHEsS, DYNAM 
Holmes Fibre Graphite Co. 
Wirt Electric Co. 


BUsHING8S 
Bossert Electric Construction Co. 
Federal Electric Co. 
Steel City Electric Co. 


CABLE COMPOUNDS 
Massachusetts Chemical Co 


CaBLE HANGERS 
Barron & Co., Jas. 8. 
Standard Underground Cable Co 
Steel City Electric Co. 


CABLE MACHINERY 
Aiton Machine Co. 


CABLING MACHINES 
New England Butt Co. 


Caps FOR PIPES 
Gillette, Vibber & Co. 


CAR HEATERS, ELECTRIC 
Simplex Electric Heating Co. 


CARBONS 
Eastern Carbon Works 
National Carbon Co. 
Reisinger, Hugo 
CasTINGs 
National Electric Co. 
New England Butt Co. 
Phosphor-Bronze Smelting Co., Ltd 


CATALOGUES 
W. F. Leggett 


CHAINS, FOR SusPENDING ARC LAMPs 
Oneida Community, Ltd. 


Crkcourt-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 
Doubleday-Hill Electric Co. 
Fort Wa ie Electric Works 
General Co. 


Co. 
Westinghouse Electric & Mfg. Co. 


CLEANERS, INCANDESCENT LAMPS 
- Morse, Frank W. 


CLEATS 
Blake Signal & Mfg. Co. 


CLIMBERS 
Klein & Sons, Mathias 


CLUSTERS 
Hubbell, Harvey 
+ I. P. Frink 


CoaL-HANDLING MACHINERY 
Jeffrey Mfg. Co., The 


CoaL Mrntne MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 


COILS, INDUCTION 
W. R. Ostrander & Co. 


CoMMUTATORS 
Homer Commutator Co. 


COMMUTATOR LUBRICANT 
Allen & Co, L. B. 
Atlantic Mfg. Co. 
Dixon Crucible Co., Jos. 


CONDENSERS, ELECTRIC 
Marshall, William 


CONDENSERS, STEAM 
Allis-Chalmers Co. 
Platt Iron Works Co. 


CONDUITS 
American Circular Loom Co. 
American Conduit Co. 
American Sewer Pipe Co. 
American Vitrified Condult Co. 
Camp Co., H. B. 
Doubleday-Hil Electric Co. 


Gest 

National Conduit & Cable Co. 

Osburn Flexible Conduit Co. 

Sprague Electric Co. 
Conputr Rops 

Barron & Co., Jas. 8. 

Doubleday-Hill Electric Co. 


ConpDuitT Toots 
Steel City Electric Co. 
CONDUIT REAMERS 
Steel City Electnc Cc 
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CONSTRUCTION 
New England Cy nocring Co. 
White & Co.. J. Q. 


CONSTRUCTION SUPPLIES 


Barron & Co., Jas. 8. 
Brady, T. H. 


CONTROLLEKS 


Allis-Chalmers Co. 
: Bullock Electric Mfg. Co. t 
Crocker-W neeler Co. 
Cutler-Hammer Mfg. Co. 

Electric Controller & Supply Co. 
New York Electric Controller Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 


CORD ADJUSTERS 
Crescent Co 


CORD GRIPS 
Gilpin, V. C. 
Keough Electric Co. 

CorD AND ROPE 
Ajax Line Material Co. 
Reed Electrical Cordage Co. 
Samson Cordage Works 


CRANE Motors 
Western Electric Co. 


Cross-ARMS, BRACKETS, Pins, TIES, 


CLIMBERS 
Central Electric Co. 
Doubleday-Hill Electrioa Co. 
Klein & Son, Mathias 
Northern Electric & Machine Co. 


CURRENT TAPS 
Hubbell, Harvey 
DIMMERS 


Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 


Direcr Motor DRIVE FoR PLANERS 
The Electric Controller & Supply Co. 


DRYING MACHINERY 
Aiton Machine Co. 
Devine Co.. J. P. 
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PRICE LIST 


PEN 


92 CAPITOL AVE. H A RT ano FJEGEMAN HARTFORD, CONN. 
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CLASSIFIED INDEX—( Continued from page 26) 


DyYNAMOs AND Morors 


| Allis-Chalmers Co. ) 
Bullock Electric Mfg. Co. § 
American Engine Co. 

Burke Electric Co. 

C. & C. Electric Co. 

Central Electric Co. 

Century Electric Co. 

Crocker- Wheeler Co. 

Dieh] Mfg. Co. 
Doubleday-Hill Electric Co. 
Eck Dynamo & Motor Works 
Electro Dynamic Co. 

Rl well-Parker Electric Co. 
Emerson Electric Manufacturing Co 
Fort Wayne Electric Works 
General Electric Co. 

Jeffrey Mfg. Co. 

National Brake & Electric Co. 
New England Motor Co. 
Novelty Electric Co. 

Robbins & Myers Co. 

Sprague Electric Co. _ 

Seay pad I. Electric Mfg. Co. 
Stow Mfg. Co. 

Triumph Electric Co. 

Wagner Electric Mfg. Co. 
Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRIC ARC WELDERS 


The Electric Controller & Supply Co. . 


ELECTRIC COOKING APPARATUS 
Doubleday-Hill Electric Co. 
Simplex Electric Heating Co. 


ELECTRICAL DECORATIONS 
Doubleday-Hill Electric Co. 
Electric Motor & Equipment Co. 


ELECTRIC DRILL. 
Chicago Pneumatic Tool Co. 


ELEcTRIC LIGHTERS 
Stanley & Patterson 
ELECTRIC LOCOMOTIVES 
General Electric Co. 
Jeffrey Mfg. Co., The 
Westinghouse Electric & Mfg. Co. 


ELECTRIC SOLDERING IRONS 


American Electrical Heater Co. 
Simplex Electrical Co. 


ELRCTRICAL SUPPLIES 


Albert & J. M. Anderson Mfg. Co. 


Barron & Co., Jas. 8. 

Bates, Putnam A. 

Central Electric Co. 

Chase-Shawmut Co. 

Doubleday-Hill Flectric Co. 

Electric Service Supplies Co. 

Electric Motor & Equipment Co. 

General Electric Co. 

Lawrence Electric Co., F. D. 

Manhattan Electrical Supply Co. 

Novelty Electric Co. f 

Paiste Co., H. T. 

Partrick, Carter & Wilkins. 

Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co. 

Weston Electrical Instrument Co. 
ELECTROMAGNETS 

Devine Co., J. P. 

Splitdorf Laboratories | 

Western Electric Co. 

Westingbouse Electric & Mfg. Co. 


ELEVATING AND CONVEYING MACHIN- 


ERY 
Jeffrey Mfg. Co. 
ENGINES, GAs AND OIL 
Allis-Chalmers Co. 
American Diesel Engine Co. 
Olds Gas Power Co. 
Otto Gas Engine Works 
Shepherd Engineering Co. 
Watertown Engine Co. 
Westinghouse Machine Co 
ENGINES, STEAM 
Allis-Chalmers Co. 
American Engine Co. 
Bal) Engine Co. 
Buckeye Engine Co. l 
Rochester Machine Tool Works 
Westinghouse Machine Co. 


(Continued on page 29) 
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DISCOUNTS 


ENGINEERS AND CONTRACTORS 


Ahlm, C. E. F. 

Arnold Co., The 
Barstow, W. S. 

Bates, Putnam A. 
Bradley & Sons, Chas. 8. 


Byllesby & Co., H. M. 
Carichoff, E. R. 
Clement, Edward E. 
Corson, Wm. R. C. 
Darlington, F. W. 
Dodge & Day 
Fergus & Co., W. L. 
Foster, Horatio A. 
Hallberg, J. H. 
Hanchett, George T. 
Humphrey, Henry H. 
Iron City Engineering Co. 
Kelly Engineering Co., John F. 
Kitfield, Edward i. 
Knowles & Broadnax 
Lyndon, Lamar 

ershon, Ralph D. 
New England Engineering Co 
Reed, Warren B. 
Schott, W. H. 
Stanton, Le Roy W. 
Townsend, Fitzhugh 
White & Co., J. G. 


Fans AND Fan Motors 


Central Electric Co. 
Century Electric Co. 


Dayton Fan & Motor Co. 


Diehl Mfg. Co. 

Doubleday-Hil! Electric Co. 
Electric Motor & Equipment Co. 
Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works 
General Electric Co. 

Green Fuel Economizer Co. 
Huoter Fan & Motor Co. 

Kobbins & Myers Co. 

Sprague Electric Co. | 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co: 
Westinghouse Electric & Mfg. Co 
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General Electric Company 


Direct Current Dial Controllers 


FOR PRINTING PRESS and 
MACHINE TOOL SERVICE 


All resistances are moisture-proof, dust-proof and fire-proof. 


The new Type PP Dial Controllers respond to the most exacting 

demands, withstand the most severe service, fulfill every me- 

chanical requirement and combine all desirable features indi- 

cated by years of practical design and hundreds of operating 
_ installations. 


The Type PP Controller is enclosed in iron casing, in- 
cluding all resistance except armature starting resist- 
ance, which is in separate iron casing. There are no 


DIAL TYPB CONTROLLER openings in front, top or bottom of the casing and all 
Dype ER POTER external connections are made at the sides near the 
bottom. All starting segments are renewable. 1158 
New York Office: Principal Office: Sales Offices in 
44 Broad Street Schenectady, N. Y. all Large Cities 


“ElkNew” “Novelty Renewed’ 


INDEPENDENT |= 
INCANDESCENT LAMP 


MANUFACTURED BY 


Novolty Inoandoscont Lamp Go. 


Main Office: EMPORIUM, PENN. 


ALVIN & JACKSON, Westera Seles Ageats 
502 Menadeock Bleck, Chicage, Mi. 


F 
EMPORIUM, PENN. 


A STORAGE BATTERY 
WILL PAY DIVIDENDS 


MANAGERS AND ENGINEERS OF ELECTRIC RAILROADS 
SHOULD WRITE FOR PARTICULARS AND 
INFORMATION TO THE 


National Battery Company 
ELECTRIC STORAGE BATTERIES 
BUFFALO, N. Y. 

NEW VORR OFFICE 


1606 BROADWAY 450 OLD COL 
PACIFIC COAST 623 SANSOME STREET, SAN FRANCISCO 


oorice 
CHICAG ony B'LD'O 


December 29, 1906 


POWER. HOUSERSAT GLEN saHEAD, ¢6L.i1! 


ELECTRICAL 


REVIEW 


ANNUAL CAPACITY, 700,000 TONS 


29 


»tFORS THE NASSAU LIGHT & POWER COMPANY 


AMERICAN BRIDGE COMPANY OF NEW YORK 


STRUCTURAL STEEL FOR EVERY PURPOSE 


General Offices: 42 Broadway, NEW YORK 


Frep- WATER HEATERS AND PURI- 


FIERS 
Platt Iron Works Co. 
FIELD Co1L CUSHIONS 
Massachusetts Chemical Co. 
FLEXIBLE COUPLINGS FOR SHAFTS 


The Electric Controller & Supply Co. 


FIXTURES (ELECTRIC) 

Morse, Frank W. 

Wells Light Mfg. Co. 
FLASHERS 

Electric Motor & Equipment Co. 

Phelps Co. 

Schneider & Co., C. O. 
FLEXIBLE SHAFTING 

Stow Mfg. Co. 
FLoor OUTLETS 

Steel City Electric Co. 
FRICTION TAPE 

M. W. Dunton & Co. 

Massachusetts Chemical Co. 
FUEL ECONOMIZERS 

Green Fuel Economizer Co. 
FUSES 

ea N Co. 

ee ee neal ae & Mfg. Co. 


Gener ee Co. 

Lawrence Electric Co., F. D. 
GEARS 

New Process Raw Hide Co. 


GENERATORS 
Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
Crocker- Wheeler Co. 
Western Electric Co. 


GLOBES, aanne; Ero. 


Gillinder & Sons, Inc. 
Holophane Glass Co. 
Phoenix Glass Co. 
Wheeler Reflector Co. 


GRAPHITE 
Dixon Crucible Co., Jos. 
HEATING APPARATUS 
American Electric Heater Co. 
Barr Electric Mfg. Co., W. J. 


CLASSIFIED INDEX—({Oontinued from page 27) 
INSULATORS AND INSULATING MATERIAL Lamps, INCANDESCENT 


HEATING APPARATUS 
Prometheus Electric Co. 
Simplex Electric Heater Co. 

Horstine MACHINERY 

Allis-Ohalmers Co. 
Brown Hoisting Machinery Co. 
Jeffrey Mfg. Co. 


HYDRAULIC MACHINERY 
Aiton Machine Co. 
Allis-Chalmers Co. 

IMPREGNATING APPARATUS 
Devine Co., J. P. 

INSTRUMENTS 
American Instrument Co. 
Atwater-Kent Mfg. Co. 
Biddle, Jas. G. 

Bristol Co. 

Bullock Electric ee 
Cutter Electrical M 
Dongan Instrument = 
Doubleday-Hill Bertie Ni 
Duncan 
Eldredge Electric 
Fort Wayne Electric 
General Electric Co. 


ectric Mf Mie 6 


por 


Keystone Electrical Instrument Co. 


Leeds & Northrup Co. 

Machado & Roller 

Pignolet, Louis M. 

Queen & Co., Inc. 

Sangamo Electric Co. 

Stanley-G. I. Electric Mfg. Co. 

Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 

Western Electric Co. 

Weston Electrical Instrument Co. 
INSULATING CEMENTS 

Massachusetts Chemical Co. 
INSULATING CLOTHS 

Massachusetts Chemical Co. 
INSULATING COMPOUNDS 

Massachusetts Chemical Co. 
INsULATING MACHINERY 

Aiton Machine Co. 

American Insulatin 

New England Butt 
INSULATING PAINTS 

Massachusetts Chemical Co. 


Machinery Co. 


American Vulcanized Fibre Co 
Doubleday-Hill Electric Co. 
Elm City Engineering Co. 
Dunton & Co., M. W. 

General Electric Co. 

pera, ed Glass eee 

Locke ulator Mfg. 
Massachusetts Ohewical Co. 
Okonite Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Standard Varni . 

Sterling Varnish Co. 


INsULATOR SUPPORTS 
Steel City Electric Co. 


[RIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


[RoN CASTINGS 
Aiton Machine Co. 


JUNCTION BOXE8 
Bossert Electric Construction Co. 
D & W Fuse Co. 
Steel City Electric Co. 
LAMP GUARDS 
Hubbell, Harvey 
Morse, Frank W. 
LAMP-MAKING MACHINERY 
Dwyer Machine Co. 


Lamps, ARC 
Adams-Bagnall Electric Co. 
Doubleday-Hill Electric Co. 
Fort Wayue Electric Works 
General Electric Co. 
a uette Electric Mfg. 
niey-G. I. Electric eae 
Vestn Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMPS, DECORATIVE 
Central Electric Co. 


Edison Deco.&Miniature Lamp Dept. 


LaMPs, INCANDESCENT 
Banner Electric Co. 
Bay State Lamp Co. 
Brilliant Electric Co. 
Buckeye Electric Co. 


(Continued on page 51) 


Central Electric Co. 
Columbia Incandeseent Lamp Co. 
Doubleday-Hill Electric Co. 
Downward Light Electric Co. 
Dwyer Machine Co. 
Fort Wayne Electric Works 
Fostoria Incandescent Lamp Co. 
General Electric Co. 
Germania Electric Lamp Co. 
New York & Ohio Co. 
Novelty Incandescent Lamp Co. 
Phelps Co. 
St. Marys Incandescent Lamp Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
hl: Seat Mfg. Co. 

upply Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Lirtine MAGNETS 
The Electric Controller & Supply Co. 


LIGHTNING ARRESTERS 
D & W Fuse Co. 
Electric Service Supplies Co. 
General Electric Co. 
Stanley-G. I. Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Electric Co 
Fort Wayne Electric Works 
General Electric Co. 
National Brake & Electric Co. ° 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


LOCKNUTS 
Steel City Electric Co. 
LUBRICATING COMPONENTS 
Atlantic Mfg. Co. 
MAcHINE TOOL8 AND MACHINERY 
ee Co. 
J pr ag apt g. Co. 
New ngland Butt Co 
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resistance wires te specifica- 


B 
tions: protective fuses for small 
currents: ignition fuses for tor- 
pedo and mining operations; 
i special forms for wireloss teleg- 


raphy: all forms of electrical 
contacts 


Universal Exposition 
St. Louis, 1904 

GOLD MEDAL—Lewls & Clark Centon- 

nial Expositien, Portland, Ore.—1906 


BAKER & COMPANY, INC. 


C. 0. BAKER, Pres. C. W. BAKER. Vice-Pres. 
408-414 N. J. R. R. Ave., Newark, N. J. 
NEW YORK OFFICE, 120 LIBERTY STREET 


FLEXIBLE STEEL CONDUIT aw% 
Flexible Steel-Armored Conductors 


Are unequaled for electric wiring and represent the highest development of the art of installation which they 
have reduced to absolute simplicity. No elbows are required as they readily bend to a curve formation with- 
out flattening. These products are used extensively by the United States Government for various classes of 
work. ‘They are in great demand for wiring in modera buildings, in steamship and railway work, for telephone 
connections, etc., etc. | 


Write for a copy of descriptive bulletin No. 4216 


Sprague Electric Company 


General Offices: 527 W. Thirty-fourth Street, New York 


Branch Offices in Principal Cities 


QUEEN INSTRUMENTS 


The Queen Acme Portable Testing 


Set is an instrument widely used by 


“THEISTANDARD 


MOTORS DYNAMOS- FANS! 


Telephone, Electric Manufacturing 


and Electric Light and Power Com- pomi 
panies for making the various tests ARE WELL MADE AND VOOL LIKE THEM 
they find necessary. It might help FOR ALL DIRECT "CURRENT CIRCUITS 
you. Circular 366, with colored dia- THE ROBBINS ‘& MYERS CQ. 
grams, gives all the details. This or SPRINGFIELD OHIO. 

any other of our numerous catalogues 

sent free. 


Cable Testing Apparatus, Tachometers, Photometers 
Electrical and Scientific Instruments 


QUEEN & CO., Inc., sir see sae Suse 


Paiste ALO) {Pets see 


fastens to socket by being simply pushed into same. The 


Complete plants for the 


Manufacture and Renewal of Incandescent Lamps 


(EXPERTS TO THE LARGEST COMPANIES SINCE 1891) 


Central Station ia testing made practicable by our 
Photometric System. "Bend for &talogues e 


DWYER MACHINE CO., Lynn, Mass. 


NA INSULATING BLACK 


prover solution of that troublesome cord-twisting. Brass cap 


as double bushing for use with either Standard or Re-inforced The latest and best Never becomes brittle. 
lamp cord. Write now for free sample and prices i lI For Wiring Contractors. No disagreeableodor. 
l . sK y ; 
H. T. PAISTE CO.. Phi delphia. P Laboratories. Dejes guiche if he doesn’t handie it, send te es. 
e fe e9 caceipnia, Fa. STANDARD VARNIH WORKS 
NEW YORK BOSTON CHICAGO Chioago New York Londan Gadi 
Cat. No. 401 Canadian Branch: International Varnish Company, Limited. Toronto, 


“The Leading Specialty Manufacturers.” 


Edison Ready-to-Use 
Bersinar tial Mlle 


Electric Decorative Lighting Outfits Millivoltmeters, Voltameters 
Voltmeters, Ammeters 


” 


WESTON Siae Portable, Direct-Readiss 


Useful all the year around for Milammeters, Ohmmeters 
adornment of table or house. Portable Galvanometers 
The only safe means of illumi- Ground Detectors and 
nating Christmas Trees or other Circuit Testers 
inflammable decorations. Get 
the Edison outfit—the most at- hl ee ee nn KG 
a ogn as 8 

et ve io saa wey conic world over. OurSTATION VOLT- 

he Edison outfit is approved EA point of pile te 
for Christmas Trees by the Na- curacy and lowest consumption of * ——— 
pen Board of Fire Under- energy. n Co 
writers. : 

WESTON ELECTRICAL INSTRUMENT 


Por fuller details write our nearest Office or 


Main Office and Works: Waverly Park, NEWARK, N. J. 


GENERAL ELECTRIC COMPANY Lonpon Branca—Aydrey House, Ely Place, Holborn. 
Miniature Lamp Department: HARRISON, N. J. ota erties H, Cadtot. 12 Rue St. Geor Sashedcayy Ritterstrasse No. 88 
New York Office: ERLIN—European Weston Electrical en 4 
ew York Office: 44 Broad Street. 743 New York Office.. 74 Cortlandt Street: ene } 


Tal fir 


n 
a 


Wark, N, y, 


December 29, 1906 


the City of Natchez, 
ppl, Or a term of ten years 
March ‘th, 1908, will be received up 
P. Ve Manch Se Hadh a 
cations on file at City Clerk's 
ofice. X 


DATE NIC 


TRADEMARKS 
AND COPYRIGHTS 
Send your business direct to W. ington 
Saves time and iesures better, service 


For further particulars address George 
T. Eisele, City Clerk. or 8. B. Stewart, 
Chairman, Lights and Water Committee, 


Natchez, Mississippi. 
[NCAMDESCENT LAMP SALESMEN 
WANTED. Experienced men who can 
command trade. Address stating experi- 
ence, salary and territory wanted ; toright 
men will pay salary, commission or both. - 
St. Marys Incandescent Lamp Co. 
St. Marys, Elk County, Penn. 


PERSONAL ATTENTION 
GUARANTEED 


23 YEARS’ ACTIVE PRACTICE 
SPECIALTY . 
“ Working on the Failures of 
Others ” ° 


Siggers & Siggers 
PATENT LAWYERS 


Saite 20-25 WASHINGTON 
National Union Bidg. - D.C 


PATENTS PROTECT 
———————————_ YOUR IDEAS 
Send for INVENTOR’S PRIMER 
No patent, no fee Established 1864 
Milo B. Stevens & Go. warnintte? Sto, 


Branches at Chicago, Cleveland, Detroit 


PATENTS 
PATENTS 
| eee, 


PATENTS—TRADE-MARKS 


James Hamiiton, M.E., LL.B. 


Mun. Au. B00. M. E.; Assoo. Ax. Iner. E. E.; 
M. E. (Cornell); LL.B. U. Law School); 
Lire Carne): LLB. @. 8.) 


Save money and time 
by sending your 


ATENTS (B. U. L, 


NEW YORK CITY . . . sı Nassan Street 
WASHINGTON, D. C. - Lean and Trust Buliding matters to me 


Write to or call at either office 


TRADE-MARKS 
DESIGNS 
COPYRIGHTS 


T 
——— 
E. S. DUVALL 


Washington, D. C. 
LOAN & TRUST BUILDING 


GEORGE K. WOODWORTH 


Examiner, Electrical Division, U. 8. 
Patent Office) = 


COUNSELLOR AT LAW 


PATENTS AND PATENT CAUSES 


ELEOTRIOAL PATENT MATTERS 
31 State Street 


BOSTON 


SUBSCRIBE FOR THB 


Inventive Age 


ONB DOLLAR A YBAR 
Contains indez of ail patents issued each 
Joer, and other useful information. Ad- 

ress 


Ace PusLIssIiNG Co., 
National Union Bidg., Washington, D. C. 


ELECTRICAL uo orus 
INDUSTRIES u 


KENT POCKET METERS 


Are standard and most reliable. ‘Dead Beat” 
Accuracy Guaranteed 


Ampere-Meters: am- 
pores. $4.00. Volt-Meters. 
volts, D seid 0-15 or %W 
volta, $5.00. 
Atwater Kent 
Mfg. Works 
118 North Sixth Street 


MANUFACTURERS 


LOCATIONS rey ne tong hoe 


Chicago & North-Western Ry. 


which reaches the femeus 


WATER POWERS, 
COAL FIELDS, 
IRON ORE RANGES, 
HARD AND SOFT 
LUMBER DISTRICTs, 
MINING DISTRICTS 
ef the West and Northwest, and 


atferds the best means ef transpor- 
tation te tho markets ef the worid. 


COR FURTHER PARI 'ICULARS APPLY TO 
MARVIN HUCHITT. Jr. E. D. ER:GHAM, 
Freight Trafic Manager, Gen’! Freight Agent, 
` GEO. BONNELL, 
Sadustria i Agent, 
OHICAGO. 


Satisfactory Inducements 
Favorable Freight Rates 
Goed Lahor Coeditiens 
Boalthfni Communities 


ON THE LINES oF 


THE ILLINOIS CENTRAL R, R. 


YAZOO & MISSISSIPPI 
VALLEY R. R. 


For full Information and descriptive pam- 
phiet, address 


J. ©. CLAIR 
industrial Commissionor 
1 Park Row, CHICAGO, ILL. 


NW513 
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AJAX 


. “Academy” 
Mast-Arm 


Ajax Line Material Co. 


12 & 148. Jefferson St. 
CHICAGO 


B-S, Insulating Paints 


For General Electrical Purposes—on the market 
for twenty-five years 


W. E. G. MITCHELL <: 86 mawen LANE, N.'Y. CITY 


We also manufacture Various Grades of Insulating Compounds for Special Purposes 


Stops Slipping; Preserves the Belt 


That’s what results from the use of Dixon's 
Solid Belt Dressing—get a sample 


Joseph Dixon Crucible Co., Jersey City, N. J. 


ATLANTIO INSULATED Wire AND OABLB Co. 
WIRES AND CABLES 


FOR SUBMARINA, AERIAL, UNDERGROUND AND 
USE 


INTERIOR 
; 190 LIBERTY STREET 
NEW YORE OITY 


FACTORY 
STAMFORD, CONN, 


“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kiad published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 


Che Engineering Press 
Tadex Review 


Publishes the résumés of all arti- 
cles appearing in the electrical 
and other engineering papers the 
world over. 

If you want articles on any 
subject, you should consult it. 


PUBLISHED MONTHLY 
Single copy, 1/-; yearly 
subscription, 10/6. 


Cecbuical Press Ass’y 
20, rue de la Chancellerie 
Brussels 
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Second Edition, Revised and Enlarged Price $1.00, Postage Prepaid 


“The How and Why of Electricity” 


By Charles Tripler Child 


Late Technical Editor of the ELECTRICAL REVIEW 


WHILE the added matter has brought the 
volume up to date in every phase of this 
study, the original text, as prepared by its brilliant 
author, remains to entrance the reader. New | 
illustrations have been made where it was deemed ! 
possible to further illuminate the explanatory | 
matter. The book contains no mathematics. | 
The phenomena of electricity are treated in splen- | 
didly arranged word pictures, and the engineer, 
the student and the non-technical reader, alike, 
may be benefited and entertained by this book. 


Preface 
I The Electric Current . 
II The Electric Battery 
III The Effects of Electric Flow in the Circuit—Heat and 
Chemical Action 
IV The Effects of Electric Flow Outside the Circuit—Mag- 
netism and Induction—The Electrical Units 
V Electromagnets—The Telegraph 
= VI Electric Signaling Apparatus 
VII The Relations Between Magnets and Electric Currents 
VIII Induction and Reactive Coils 
IX The Telephone ; 
X Telephone Accessories | 


| 
| 
es CONTENTS | 
| 


XI The Mcchanical Generation of Electricity 
XII The Dynamo Machine 
XIII Various Types of Dynamo Machines 
XIV Alternators—Polyphase Currents 
XV The Electric Motor | 
XVI The Electric Railway 
XVII Polyphase Currents and Motors 
XVIII Electrical Power Transmission 
XIX The Incandescent Light 
XX The Arc Light 
XXI Electrochemistry—Storage Batteries | 
XXII Wireless Telegraphy 
XXIII Radiation—X-Rays 
XXIV Recent Theories 


“The descriptions are helped out with cuts and diagrams that really explain. s nstruct the non-technical reader who is interested 
We know nothing that gives so much help ona difficult and complex fia teet in 80 in Gat ene ae una enjoyed a high reputation for the clearness and 
short a space.” —.\ew York Sun. intelligibility of his writing, and the volume in question exhibits these qualities. 
shea Nid can punhee tation)y recommend this pook to non technical readers, ANEU KON M arene d tothe 

: ple and yet correct account o e erent features of modern ss e can heartily commen 
electrical development.” — Street Railway Journal, New York. aa a na ER good Book e oo a “they will not be led astray by 


platitudinous nonsense, but will receive solid, exact information, if simply ex- 


“ An excellent manual of the uses of electricity, and while not intended in any eased.” — Western Electrician, Chicago. 


way as a text-book, the work is of much value to readers, both professional and pr 


lay.”—National Electrical Contractor. 
is boo “In spite of the great mass of electrical literature already existing itis one 
The k is a handy one; just what nine men in ten demand in order to of the first good books of its kind. * * * It will find a large c read 
seize rapidly the practi side of electricity.” — San Franrisco Chronicle. on its evident merits. ”»— Engi ing News, New York. 


ELECTRICAL REVIEW PUBLISHING CO. 


Book Department 13 PARK ROW, NEW YORK 


December 29, 1906 


I88I 1906 
AUTOMATIC ELECTRIC 


and and 


POWER SERVICE 


CORLISS 


Our reputation for building a high-grade engine in the past 
is fully sustained by our product to-day, which is superior in 
workmanship, material and design to anything we have ever 
put on the market. ' 


THE BALL ENGINE CO. 


ERIE, PA. 


Do You Want An Engine 


with every rt easy of access 
and extremely simple in detail ? 


SHEPHERD 
ENGINES 


will fill the bill. Their simplicity, 


ease of operation, economy and 
reliability make them particu- 
larly adaptable for electric light 
and power station work. 


SHEPHERD ENGINEERING CO. 


FRANKLIN, PA. 


Layjion: Cho ULA 


Dumping Machinery Water Wheli 
Ar Cemp PEIIOIL Condenser’ 
Ot Midd Machinery eed WaterHeatery 


Wen CCE ON Princypal Lelies: 


OTTO? ENGINE S 
Unsolicited Praise 


Farrand Bros., proprietors of the Lakeside 
Stock Farm, Colon, Michigan, write: “Our engine 
has run nine years without trouble, but all 
machinery is bound to wear out.” They then ask 
for platinum with which to tip the electrodes, 

a trifling and inexpensive repair. Nine years 
and just beginning to need attention. The aver- 
age life of the cheaper makes is about five years. 
There is a moral in this for the prospective buyer, 
—Get the ‘* Otto ’’ for long life, and no trouble. 


OFO GAS ENGINE WORKS, Phila, Pa. 
STANDARD OF THE WORLD 


ELECTRICAL REVIEW 


SecorKerosene OilEngines 


Guaranteed to govern within 2 per cent. 


In operation at our show room, 126 Liberty Street 
HIGH DUTY 
Groshon Pumping Engines 


Write for particulars 


Marine Engine & Machine Co. 


Works: Harrison, N. J. Office: 126 Liberty St., New York 


WIRT RHEOSTATS 
THE RECOGNIZED STANDARD 


THE.WIRT.ELECTRIC. CO., INC. 


PHILADELPHIA 


NEW YORK CHICAGO 


THE DIESEL OIL ENGINE 


does away with all 


Coal Bins 
Boiler House 
Stand-by Losses Etc. 


Firemen 
Boilers 
Steam Piping 


Feed Water Pumps 
Smoke Stacks 


The Diesel is an oil engine that burns the cheapest kind of 
crude and fuel oils and distillates. It is simple to run, absolutely 
reliable and the speed regulation equal to that of the best 
types of steam engine. 
With oil at 334 cents per gallon we guarantee under bond the cost of fuel 
for 100 Brake Horse Power Hours not to exeeed 28 cents at full load, and 
33% cents at half load. 


VALUABLE LITERATURE UPON REQUEST 


The American Diesel Engine Ce. 


(1 BROADWAY, NEW YORK CITY 
Western Office: Traction Bldg., Indianapolis, Ind. 
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500 ne ELECTRICAL REVIEW 


Why 


THROW AWAY 


GREATER PART 


OF YOUR COAL 


Vol. 49—No. 26 


YOU CAN SELL IT FOR THREE 
TIMES ITS COST BY INSTAL- 
LING OUR SYSTEM OF EX- 
HAUST STEAM HEATING 


The following points should be worthy 
of your consideration 


Saving In Cost of Labor 

Saving in Cost of Fuel 

Reduced Cost of Fire Insurance 
Reduced Cost of Boiler Insurance 


INCREASED PROFITS 


Let Us Tell You About Them 


AMERICAN DISTRICT STEAMCO. 


Main Offices: 
LOCKPORT, N. Y. 


Western Offices: 
MONADNOCK BLDG., CHICAGO 


CuHicaco Epison Company 


REPAIR SHOPS 


76 MARKET. STREET, CHICAGO. TELEPHONE MAIN 1280 


FIRST-CLASS EQUIPMENT - 
“THROUGHOUT 


DYNAMOS, ARMATURES, MOTURS. ARC LAMPS, INSTRUMENTS 
Hinh-Grade’Machins Work of all kinds. Correspondence Solicited’ 


How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 


We do not build very large dynamos 
and motors and we do not build alternat- 
ing current machines. 

But we do build a limited line of (from 

hp. to hp.) D. C. generators and 
motors that haven't a superior for relia- 
bility and overload capacity. 
If you're a user, present or prospective, of Direct Current 
dynamos and motors it will pay vou to investigate ours.: 


Catalogues upon request. 


American Engine Co., 


48 RARITAN AVE., BOUND BROOK, N. J. 
(1) 


| Be BOILERS 
N ASEND FOR OUR BOOK STEAM 


BIBT ATLANT ALA - 


ES FEDERAL 
PHILADELPHIA., CHICAS 
NORTH AMERICAN GLOG. gas : i - 
SAN FRANCISCO OENVER.Cc MA 
63 FIRGT ST. 6421 FIFTEENTH Hrs 


a MEXICO CITY 
DG - 7 AV ENIDA JUAREZ 


HAVANA. CUBA 
CALLE DE LA HAVANA 


SMA LT M O T O Rs 


For Alternating Current :/40 to 1/2 H.-P. 
Direct Current :/20 to 2 H.-P. 


WRITE FOR BULLETINB 


THE EMERSON BLECTRIC MFG. CO., ST. LOUIS, MO. 


IZE8 %. 1. 2 8, 4, 

5 and 8 H. P. on 
one hundred pounds 
steam pressure Bed 
Plates furnished to 
meet the require- 
ments of any build 
of dynamo. Will run 
smooth and steady 
at any speed from 
100 to 800 revolutions 
per minute. Gov- 
ernor regulates to 
within 2% from no 
load to full load. 


The Acme 


Rochester Machine 
Tool Works 
Limited 


ee - armen Y- : Rochester, N.Y., U. S. A, 
Send for Catalogue. (2 


December 29, 1906 


ELECTRICAL REVIEW 
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THE BUCKEYE GAS ENGINE 


SIMPLE — ECONOMICAL — DURABLE 
ESPECIALLY ADAPTED TO DRIVING ELECTRIC GENERATORS 
BUCKEYE ENGINE CO., SALEM, OHIO 


TYPES 


SINGLE-ACTING 
TWO-STROKE 
CYCLE ' 


DOUBLE-ACTING 
TWO-STROKE 
CYCLE 


DOUBLE-ACTING 
FOUR-STROKE 
CYCLE 


WE STILL MAINTAIN OUR REPUTATION FOR 


BUILT BY 


POWERS 


HORSE-POWER 
TO 


600 HORSE-POWER 


600 HORSE-POWER 
TO 


6000 HORSE-POWER 


500 HORSE-POWER 
TO 


6000 HORSE-POWER 


INDEPENDENT THOUGHT AND ACTION, AND FOR KEEPING 


ABREAST OF THE TIMES; AND IN PRESENTING THE BUCKEYE GAS ENGINE, ENGINEERS AND PURCHASERS 
WILL NOTE THAT’WE ARE ORIGINATORS AND LEADERS IN THIS NEW LINE, AS WE ALWAYS HAVE BEEN 
IN OUR STEAM ENGINE PRACTICE. 


WE CUT FROM NEW CLOTH 


WRITE US WHEN WANTING EITHER GAS OR STEAM ENGINES 


MAGNETIC CLUTCHES 
The Electric Controller & Supply Co. 


MAGNETIC FRICTION BRAKES 
The Electric Controller & Supply Co. 


MAGNETIC SoLENOIDS 
The Electric Controller & Supply Co. 
Cutler-Haminer Mfg. Co. 


MAGNETIC SwitcH CONTKOLLERS FOR 
LARGE Morors 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


MastT-ARMS8 
T. H. Brady 


MECHANICAL DRAFT 
Green Fuel Economizer Co. 


METAL POLISH 
L. B. Allen & Co., Inc. 


METERS 

Doubleday-Hill Electric Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co. 
Qu een & Co., Inc. 

estinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 


Minrna MACHINERY 
Allis-Chalmers Co. 
Jeffrey Mfg. Co. 


MouLpInG BOXES 

John L. Gleason 
NAME-PLATE8 

Schwerdtle Stamp Co., The 
OUTLET BOXES 

Bossert Electric Construction Co. 

Chicago Fuse Wire & Mfg. Co. 

Crouse-Hinds Co. 

Sarco Co. 

Steel City Electric Co. 
PAINT 

Massachusetts Chemical Co. 

Standard Paint Co. 
PANEL-BOARDS 

Waterbury & Co. 

Weaco Supply Co. 


CLASSIFIED INDEX—(Continued from page 29) 


PATENT SOLICITORS 
Clement, Edward E. 
Duval, Edw. 8 
Hamilton, James 
Siggers & Siggers 
Stevens & Co.. Milo B 
Woodworth, George K. 


PHOTOMETERS 
Dwyer Machine Co. 
Electric agin & Paul O Co. 
Queen & Co., 
PHOTOMETER a 
Electrical Testing Laboratories 
PINIONS 
New Process Raw Hide Co. 
PLATINUM PRODUCTS 
Baker & Co., Inc. 

PLATINUM WIRE AND SHEET, PLATI- 
NUM CRUCIBLES AND DISHES, 
PLATINUM RIVETS 

Baker & Co., Inc. 
PoLEs, BRACKETS, Pins, Tres, Cross- 
ARMs, CLIMBERS, ETC. 

Brady, T. H. 

Doubleday-Hill Electric Co. 

Klein & Sons, Mathias 

Northern Electric & Machine Co. 
PUMPS 

P)att Iron Works Co. 
PUMPING MACHINERY 

Allis-Chalmers Co. 

Platt Iron Works Co. 

PusH-BuTrons 

Marshall Electric Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 

RAIrL-BOND8 ! 

Chase-Shawmut Co. 
General Electric Co. 
Roebħng’s Sons Co., John A. 

RAILROADS, STEAM 

Chicago & Alton R. R. 
Chicago & Northwestern R. R. 
Illinois Central R. R. 


N. Y. Central & Hudson River R. R. 


RAILWAY SPECIALTIES, ELECTRIC ° 
Anderson, Albert & J. M. . 
Bunnell & Co., J. H. 

Central Electric Co. 


RAILWAY SPECIALTIE8s, ELECTRIC 
Continuous Rail Joint Co. of America 
Doubleday-Hil! Electric Co. 

General Electric Co. 

Steel City Electric Co. 

ol pba elidel Co. 

Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 


REFLECTORS 
Frink, I. P. 
Holophane Glass Co 
Northern Electric & Machine Co. 
Pheenix Glass Co. 
Sarco Co. 
Wheeler Reflector Co. 
Wirt Electric Co. 


REPAIRS 
Chicago Edison Co. 
Waterbury & Co. 


REPLACERS, INCANDESCENT LAMP 
Morse, Frank W. 


RESISTANCE BANKS AND UNITs 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


RESISTANCES 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 


REVERSING CONTROLLERS FOR CRANES 
' AND SIMILAR SERVICE 
The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. 


RHEOSTATS 
Cutler-Hammer Mig TS 
Cutter Electrical & Mfg. Co, 
General Electric Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 
Rrnes, WIRE DISTRIBUTING 
Star Expansion Bolt Co. 
RUBBER SPECIALTIES 
Dickinson Hard Rubber Co. 
RUBBER MILL MACHINERY 
Aiton Machine Co. 
SCHOOLS 
Polytechnic Institute of Brooklyn 
Rose Polytechnic Institute 


(Continued on page 53) 


SEALS. 
Schwerdtle Stamp Co., The 


SHADES 
Frink, I. P. 
Hubbell, Harvey 
Northern Electric & Machine Co 
Wheeler Reflector Co. 


SHADEHOLDERS 
Hubbell, Harvey 


SIGgN8, ELECTRIC 


Electric Motor & Equipment Co. 
SOCKETS 


Freeman Electric Co., E. H. 
Hubbell, Harvey 

Marshall Electric Mfg. Co. 
Northern Electric & [achine Co. 
Paiste Co., H. T. 

Pass & Seymour Co. 

Sears, Henry D. 

Stewart Electric Co., Frank H. 
Trumbull Electric Mig. Co. 

Yost Electric Mfg. Co. 


SOLDERING STICKS AND PASTE 
Allen & Co., L. B. 
Atlantic Mf; g. Co. 
Burnley Battery & Mfg. Co. 
Dunton & Co., M. W. 
Standard Chemical Co. 


SPARK CoIrLs 
Queen & Co., Inc. 


SPARKING POINTS 
Baker & Co., Inc. 


SPECIAL OVERLOAD No-VOLTAGE AND 
RESET Crrcuit-BREAKERS 


The Electric Controller & Supply Co. 
Cutler-Hammer Mfg. Co. | 


SPECIALTIES 


Barron & Co., Jas. 8. 
Doubleday-Hill Electric Co. 
Marshall Electric Mfg. Co. 
Morse, Frank W. 

N ovelty Electric Co. 

Pass & Seymour Co. 


Phelps Co, 
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ELECTRICAI 
MECHANICAL 


CONSULTING 


C. E. F. AHLM 


Consulting, Electrical and Mechanical 
Engineer 


Designs and Specifications 


Expert in the Design of 
Lifting Magnets 


614-615 Caxton Tht Aare neces -è Cleveland, 0. 


THE ARNOLD D COMPANY 


ENGINEERS 
CONSTRUCTORS 
ELECTRICAL—CIVIL—MECHANICAL 
18: La Salle Street 
CHICAGO 


= 


W.S. Barstow & Company 
ENGINEERS 


56 Pine Street New York 


Failing Building, Portland, Oregon 


PUTNAM A. BATES 


CONSULTING 
ELECTRICAL ENGINEER 


42 BROADWAY, 


H. M. BYLLESBY & CO. 


(Incorporated) 
ENGINEERS 


AMERICAN TRUST BLDG. 
CHICAGO, ILL. 


NEW YORK CITY | 


ELECTRICAL REVIEW 


DIRECTORY or ENGINEERS 


E. R. Carichoff, M. A. 


M. AM, INST. E. E, 


SPECIALTIES 


Electric Elevators and Motor Control 


Inventions and Patent Cases 


20 BROAD STREET, 


EDWARD E. CLEMENT 


CONSULTING ENGINEER 
PATENT ATTORNEY 


Expe rt Opinions, Testimony in Court 
Cases, Reports on Validity and Infringe- 
ment, Perfecting and Develo ping of In- 


ventions. Patents and Patent Causes. 


OFFICE 
McGILL BUILDING, 


WM. R. C. CORSON 
CONSULTING ENGINEER 


Plans, specifications, superintendence of 
factory, power and lighting installations. 

Investigations of electrolysis of under- 
ground structures. 

Electric machine design. 

Reporta, 
menta. 


Laboratory tests and experi- 


HARTFORD, Cr. 


36 PRARL ST., 


F. W. Darlington 


MEM. A. I. E. E. 
CONSULTING ELECTRICAL 
MECHANICAL ENGINEER 
1120 Real Estate Trust Bldg. Philadelphia, Pa. 


AND 


ne Testimony, Estimates, Plans, Specifi- 
cat and ry pekeng perae Electric Rail- 
ware, nHlectric ower, Electric Light, Steam 
ante. 


Electrical Review 
13 Park Row, 


We will mail, postage prepaid, any scientific book published 
on receipt of price 


New YorK 


WASHINGTON, D. C. 


J. H. HALLBERG À 
Publishing Co. 


Soani AA ee cs ee 


Vol. 49—No, 26 


CONTRACTORS 
SPECIAL 
INTERESTS 


DODGE è DAY 


ENGINEERS 
Mechanical, Electrical, Architectural 
Philadelphia, Penn, 


Layout, construction and equipment of 
industrial establishments. 


GEO. T. HANCHETT, 


CONSULTING anp 
ELECTRICAL ENGINEER, 


Bend for Our New Bulletin 175 
“A MODERN INDUSTRIAL PLANT” 


rxq Lusgrry Sreeer, New Yorx. 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Central Lighting Stations 
Electric Power Transmission 


W. L. Fergus & Co. 


CONSULTING MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Building, CHICAGO SUITE 1305, CHEMICAL BLDG., BT, Lovis 


HORATIO A. FOSTER 


iron City Engineering Company 
Electrical Engineer CONTRACTING ELECTRICAL 
Consultation and reports upon new ENGINEERS 


projects. Investigation of lighting, 
railway and power properties. 
650 BULLITT BUILDING 
PHILADELPHIA, PA. | 


Power and Light Installations 
Bell L. D. Tel. 1599 Court 
Frick Bldg. 


Pittsburg, Pa. 


THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Coatracting Engineers 
New YORK 


CONSULTING ENGINEER | 


Electric Light, Power and Railway 

Plants—Suggestions to Secure Bron- 

omy, Specifications, Examinations 
and Reports. 


149 BROADWAY, 
’Phone-7269 Cortlandt 


45 BROADWAY New YORK | 
Long-Distance Telephone 4578 Broad | 


EDWARD H. KITFIELD 
63 STATE ST., BOSTON 


Electric Lighting and Street Railway 
| Power Stations and Buildings 


New York 


THE PHOSPHOR BRONZE SMELTINGCO.[IMITED.| | 
2200 WASHINGTON AVE. PHILADELPHIA. 


REG TRADE RADE MARYS 


Schall purposes, 1a sheat — 


PPLICA Ay _ "ELEPHANT BRAND PHOSPHOR: BRONZE 
ainsi GRARIUITER CHAE; x) INGOTS.CASTINGS.WIRE.RODS. — 


AMERICAN VULCANIZED FIBBE GO. gk p” ` — DELTA METAL— 


WILMINGTON, DEL. 6 È i CASTINGS. STAMPINGS ano PORET 
D A 


WATER-TUBE BOILERS 


STIRLING, A. & T. HORIZONTAL AND CAHALL VERTICAL 
STOKERS AND SUPERHEATERS 


VULCANIZED `- 
FIBRE 


The Stirling Consolidated Boiler Company 


GENERAL OFFICES 


Trinity Building, New York 


Works 


Works oO 
MANSFIELD, OH! 


BARBERTON, OHIO 


Oe 


December 29, 1906 


ELECTRICAL 
MECHANICAL 
CONSULTING 


EDWARD R. KNOWLES 


ELECTRICAL, CIVIL AND 


MECHANICAL ENGINEER 
Coneulting Expert 


Industrial Engineering in all its 
branches. Remodeling Power, Light 


and Heat Installations Gas Engine and 
Producer Power Systems. 


VAN RENSSELAER 
LANSINGH, 


Iiluminating Engineer 
Telephone 6925-6926 Cortiansdt 
227 Fulton St. NEW YORK CITY 


LAMAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINEER. 
Long Distance Power Transmission 


and Alternating Current Problems 
a Specialty. 


80o WILLIAM STREET, New Yorx. 


ENGINEERS 


ELECTRICAL REVIEW 


SAMUEL G. McMEEN 


McMEEN & MILLER 


TELEPHONE ENGINEERS 


Complete Plans, Special Reports 
Laboratory Certificates, Telephone Patents Solicited 


1454 to 1457 Monadnock Block 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 


Eetimaten, Reports. Plans, and 
Supervision Dictric Lighting. hatioay and 
Power Prante. 

Long Distance Power Transmission. 


6o Wall Street 
Street Railway Chambers 


New Yorx: 
MonrTRRmac: 


‘New England Engincering Ce. 


roo BROADWAY, WATERBURY, 
New Yorx Conn. 


Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other en 


lations built or remodeled. 


RALPH D. MERSHON 


DIRECTORY or ENGINEERS 


KEMPSTER B. MILLER 


CHICAGO, ILLINOIS 


Warren B. Reed 


Consulting Engineer 
Lighting Plants, Power Plants, Street Railroads 
Wiring Plans and Specifications 
Estimates, Inspection, Supervision 
1013 Hibernia Bank Building 
Long Distance ’Phene Nain 878 
NEW ORLEANS, U. S.A. 


W. H. SCHOTT 
ENGINEER 
1100 to 1128 American Trust Bldg. 
CHICAGO 


DegsiGNgER AND Buitpsr—Centra!l Station 
Heating, Gas, Electric Light, Water 
Works and Power Plants. 
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CONTRACTORS 
SPECIAL 
INTERESTS 


LE ROY W. STANTON 


CONSULTING 
TELEPHONE ENGINEER 


Plans, S$ tions and Supervision 
of Installetion of Complete Telephone 
Plants. Special Reports on T 
phone Properties and Apparatus. 


G11 Mectrical Building, Cleveland, Chic. 


ELECTRICAL ENGINEER 


45 BROADWAY and 
117TH 8r. r AMSTERDAM 
VR. 


J. G. WHITE & COMPANY 


INCORPOBATED 
ENGINEERS OONTRACTORS 
43-49 Exchange Place, 41-43 Wall Street 
New York, N. Y. 
Lonpox Conrzsr’p’ts: J. G. WHITE & CO., Lid. 
9 Cloak Lane, Cannon Street 
CanwaDeanw Connusr’p’rs: CANADIAN WHITE 
OOMPANY, Montreal 
Principal Philippine Office: Manila, P, 1. 


appearing in this department may be sure 
that their addresses are in the most con- 
spicuous location for the electrical industry 


SPECIALTIES 
Sarco Co. 
Wesco Supply Co. 
Yost Electric Mfg. Co. 
SPLICING COMPOUNDS 
Massachusetts Chemical Co. 
SPRINGS 
Cary Spring Works 
STANDARD CELLS 
Weston Electrical Instrument Co. 
STAPLES 
Blake Signal & Mfg. Co. 
STEAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 
Robertson & Sons, Jas. L. 
STEEL 
American Bridge Co. 
STEEL STAMPS 
Schwerdtle Stamp Co., The 
STENCILS 
Schwerdtle Stamp Co., The 
STOKERS 
Westinghouse Machine Co. 
STORAGE BATTERIES 
American Battery Co. 
Electric Storage Battery Co. 
General Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 
Tray Plate Battery Co. 
Willard Storage Battery Co. 
SWITCHBOARDS 
Allis-Chalmers Co. 
Bullock Electric Mfg. Co. 
Bossert Electric Construction Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Waterbury & Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 
SWITCHBOARD MATs 
Massachusetts Chemical Co. 
SWITCHES, ETc. 
Central Electric Co. 
Chase-Shawmut Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical Mfg. Co. 


CLASSIFIED INDEX— Continued from page 51) 


SWITCHES, Etc. 
Doubleday-Hill Electric Co. 
Electric Controller & Supply Co. 
Electric Motor & Equipment Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Hart Mfg. Co. 
Lawrence Electric Co., F. D. 
Marshall Electric Mfg. Co. 
Partrick, Carter & Wilkins Co. 
Sarco Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Wesco Supply Co. 
Westinghouse Electric & Mfg. Co. 


TABLET BOARDS 
Doubleday-Hill Electric Co. 
TAPE AND SPLICING COMPOUND 
Doubleday-Hill Electric Co. 
Massachusetts Chemical Co. 

Okonite Co. 


TELEGRAPH SUPPLIES 
Bunnell & Co., J. H. 
Stuart-Howland Co. 

Wesco Supply Co. 

TELEPHONES 
American Electric Telephone Co. 
Atwater-Kent Mfg. Co. 
Automatic Electric Co. 
Central Electric Co. 
Connecticut Tel. & Elec. Co. 
Couch Co., S. H. 
Doubleday-Hill Electric Co. 


Kellogg Switchboard & Supply Co. 
o 


Manhattan Electrical Supply 
Novelty Electric Co. 
Stanley & Patterson 
Btromberg-Carison Tel. Mfg. Co. 
Wesco Supply Co. 
Western Electric Co. 
TELEPHONE SERVICE 
American Bell Telephone Co. ° 
New York Telephone Co. 
THEATRE DIMMERS . 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co. 
Wirt Electric Co. 
TESTING 
Electrical Testing Laboratories 


Time CHECKS 
American ltailway Supply Co. 


Tirs, Cross-ARM8, BRACKETS, Pins, 


CLIMBERS, ETC. 
Central Electric Co. 
Klein & Son, Mathias 
Morris Co., Elmer P. 


TIME SWITCHES 
Anderson, Albert & J. M. 
Electric Motor & Equipment Co. 

TooLs 
Jessops & Sons, Wm. 

Klein & Sons, Mathias 

TRANSFORMERS 
1 Allis-Chalmers Co. 

Bullock Electric Mfg. Co. 
Crocker- W heeler Co. 
Doubleday-Hill Electric Co. 
Fort Wayne Electric, Works 
General Electric Co. 

Lafayette Electrical Mfg. Co. 
National Brake & Electric Co. 
New York & Ohio Co. 

Stanley-G. I. Electric Mfg. Co. 
Wagner Electric Mfg. Co. 

Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 

TROLLEY WHEELS 
Doubleday-Hill Electric Co 

TURBINE GOVERNORS 
Allis-Chalmers Co. 

Lombard Water-Wheel Gov. Co. 

TURBINES, STEAM 
Allis-Chalmers Co. 

General Electric Co. 
Westinghouse Machine Co. 

TURBINES, WATER 
Allis-Chalmers Co. 

Platt Iron Worka Co. 

UNCOATED ARMATURE TAPES AND 

SLEEVINGS 
Dunton & Co., M. W. 

Vacuum DRYING APPARATUS 
Devine Co., J. P. 

VARNISH, INSULATING 
Massachusetts Chemical Co. 
Roessler Hasslacher Chemical Co. 
Standard Varnish Co. 


Sterling Varnish Co. 
WATER-POWER PLANTS AND EQUIP: 
MENT 


Platt Iron Works Co. 


WATER-W HEELS 
Allis-Chalmers Co. 
Leffel & Co., Jas. 
Platt Iron Works Co. 


WaTER-WHEEL GOVERNORS 
Allis-Chalmers Co. 
Lombard Water- W heel Co. 
National Water-Wheel Governor Co. 
Woodward Governor Co. 


Winpine MACHINERY 
Aiton Machine Co. 
American Insulating Machinery Co. 
New England Butt Co. 

WIRE CONNECTORS 
Doubleday-Hill Electric Co. 

WIRES AND CABLES 
American Electrical Works 
Atlantic Insulated Wire & Cable Co. 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Fuse Wire Mfg. Co. 
Chicago Insulated Wire & Mfg. Co. 
Collyer Insulated Wire and Cable Co. 
Crescent Insuiated Wire & Cable Co. 
Dielectric Co. of America 
Doubleday-Hill Electric Co. 
General Electric Co. 
India Rubber & Gutta Percha In. 

sulating Co. 

Indiana Rubber & Insulated Wire Co. 
Lawrence Electric Co.. F. D. 
Marion Insulated Wire & Rubber Co. 
Moore, Alfred F. 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Northern Electric & Machine Co. 
Okonite Co., The 
Partrick, Carter & Wilkins Co. 
Phulips Insulated Wire Co. 
Phosphor-Bronze Smelting Co., Ltd. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Wesco Su ply Co. 
Western Slectric Co. 

We Rore MAcHINERY 
Aiton Machine Co. 
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H & M Moulding Branch Blocks 


Are Approved by the Underwriters’ National Electric 
Association for both Moulding and Cleat Work 


WHEN A PLUMBER OR STEAM-FITTER HAS OCCASION TO RUN A 
BRANCH LINE FROM THE MAIN HE GENERALLY USES A FITTING 
KNOWN AS A TEE—YOU PROBABLY ARE “WISE” TO THIS. WELL, 
H&M BRANCH BLOCKS ARE “ ELECTRICIANS’ TEES.” THEY ARE 
THE FITTINGS WE WANT YOU TO GET “WISE” ON. 


American 
Bell Telephone. 
Company, 


125 Milk Street, Boston, Mass. 


Doesn’t it appeal to you as a 
pretty good method of making 
branches ? Why not have suitable 
eines for your wiremen to work 
with? All you need is an assort- 
ment of the six different styles. 
We make a block for every form of 
branch. The cut herewith illus- 
trates our No. 902 two-wire main 
to double two-wire branch. They 
do away with all of the objectiona- 
ble features of the old method, 
and make a safer, cheaper, and 
more up-to-date method of making 

branches. 


YOUR JOBBER OUGHT TO KAOW 
If he doesn’t, we do—get 
“ wise” at once 


THE ELM CITY ENGINEERING COMPANY 


61-65 Orange Street, NEW HAVEN, CONN. 


THE 1906 EDITION 


Standard Wiring 
For Electric Light and Power 


By H. C. CUSHING, Jr., A. I. E.E., Electrical Engineer and Inspector. 


By the Fire Underwriters of the Unitod States 
ADOP D By Cornell University, Stanford Univorsity and other Technical Colleges 
and Schools 


By over 109,500 Eloctrical Engineers, Central Station Managers and 
Wiremen 


It ta the only book on Wiring and Construction Kept atrictly up to date 
BECAU E, It contains all the necessary Tables, Rules, Formulas and Illustrations 


It settles disputes. and if referred to before wiring will prevent disputes 


FLEXIBLE LEATHER COVER (Pocket Sizo) $1. Sent post paid upon receipt of price, by 


ELECTRICAL REVIEW PUBLISHING CO., 13-21 Park Row, NEW YORK 


December 29, 1906 ELECTRICAL REVIEW  # > § — | b5 


You Wouldn't Start a he illustration shown below will appeal to the modern and 
Horse Car Line T up-to-date Mine Operator. It shows a Stromberg-Carison 


in this age of electric cars? Not if you wanted to make money out Mine-Teiephone In daily service. 
of the business of transportation. 

Then why should you start a manual ialepiione exchange in 
this age of automatics if you want to make _money out of the 


telephone business? 


Sane eee Gama ear ~F y o ee = =< =| Mining Sys- 
The automatic system of telephony bears the same relation to . Fai , i A| toms, Steam, 

the manual system that the electric car does to the horse car. It R (= . Rae) Blectric and 

is the apotheosis of telephone development, as the electric car is at Gn” aie- i cs ikada 

of transportation development. — a. 1.2 2) stale Maik: 
The automatic telephone system produces the best service more = AY y ANT facturing 

economically than indifferent service can be produced with manual : kariei “2, A AE SOA Ahi Plante snd 

equipment SS Deere a ae ius Institutions of 


ell kinds. 


There is no more question as to the relative popularity of the 
automatic and manual telephone service where the two kinds are 
in competition than there is as to the relative popularity of the 
trolley car and the horse car. _ Down in the Mine. 

And, as for the securities—the same comparison may be applied 
with the same results. 


Our Automatic system has been adopted in the following cities: This instrument has been specially built for this work after 
Aberdeen, So. Dak. Da , Ohio Marion, Ind. Sioux Cit 
Akron, Ohio ia EI a50, » Texas Meaford. Wie South th Bend, Ta , Ind. a careful study of existing conditions. It is durable, efficient and 
uquerque, a ver, Mass. urg, o pokane, 
Allentown, Pa. Ferguson, Mo. Mount Olive, Ill. Dringfield, Mo. rea in the operation of the Mine, and in time of accid 
Auburn, Ny. ian Ra ae New Bedford, Mass. es rys, Ohio of great value pe ' ent 
uourn astings, Ne 8 lan < Tacom 
n am, V as & eton. a entwater, ca. eat + c 
Berlin. Germany Hopkinsville, Ky. Portland, Me. Urbana, Il ty Booklet 94.F. Our services are at your command. 
Buxton, Iowa Jonesboro, Ark. Portland, Ore. Van Wert, Ohio . l 
Cadillac, Mich. Lake Benton, Minn. Princeton. N.J. Walla Walla, Wash. 
Champaign, Ill. Lewiston, Me. Richmond, Ind. Watch Hill, R. I. 
Chicago, Il. Lincoln, Neb. Riverside, ‘Cal. Wausau. Wis. 
Clayton, Mo. Los Angeles, Cal. San Diego, Cal Weaterly, R. [. 


terly, 
Cleburne, Texas Manchester. la. San Francisco. Cal. Wilmington. Del. 


Columba Oo ee | | STROMBERG-CARLSON TELEPHONE MFG. CO. 


Automatic Electric Company 
Van Buren and Morgan Stes., Chicago, U. S. A. 8 ROCHESTER, N. Y. CHICAGO, ILL. 


Elevating—Conveying—Power Transmission | 
Screening — Crushing—Coal Mining—Coal and | 
Rock Drilling- Coal Washing Machinery and 


Electric Locomotives. Catalogues are yours Is Your 
for the asking. Address 


an ee ah Ly ign ne e 
Time 
rar p goa 2 do 
erie te Worth 
Stick and Paste 9 
Burns n 9 
Saving! 


QUICK AND 
GOOD WORK 
is the kind that 


BURNLEY 
SOLDERING 


bly Battar Adjustable 

a Desk 

Painesville, Ohio Felep hone Then put a 
“sus | | Lolophene 
CLASS BY ITSELF . 

in your 


DRY BATTERIES 
Rosidenco 


NEW YORK 
American Electric Telephone Co. TELEPHONE CO. 


State and 64th Streets, Chicago, Ill. I5 DEY STREET 


ow did you learn the addresses on this 
"ea page? Pai the advertiser WHEN YOU 
oh 


No. 833 Double Bracket for Roll-top Desk 
No. 855 Double Bracket for Flat-top Desk 
No. 866 Double Bracket for Table 


60-DAY CLOCKS 


L YT, The Prentiss Clock is the 
only 60-day clock manufac 


TELEPHONES 
SWITCHBOARDS 


COMPLETE 
EXCHANGES 


tured in the world and keeps 
perfect time throughont its 


“ Approved” 
Watchman’s Clocks. 
Bend for Catalogue No. 906. 


The Prentiss Clock 
Improvement Co. 
Dept. 20, 49 Dey Street, New York City 
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We illustrate complete, and in detail, a carbon-break 
circuit breaker which, within its range, is equal to any 
other breaker of five times its cost. 


The Westinghouse Electric & Mfg. Co. 


ADDRESS NEAREST DISTRICT OFFICE 


isco | 
Atlanta Buffalo Cleveland Detroit New Orleans Pittsburg ae | 
Baltimore Chicago Dallas Los Angeles New York St. Louis Syracuse 

Boston Cincinnati Denver Minneapolis Philadelphia Salt Lake City y 


Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 


December 29, 1906 ELECTRICAL REVIEW 


Every Central Station Should Have One 


. 3? 


Can be used without change of calibration 
on either alternating or direct current circuits. 
Reverse readings not necessary on direct currents. 
A socket is provided for the lamps to be tested. 


There are two concentric scales, one indicating 
watts, the other volts. The wattage of the lamp or 
the voltage of the current can be read by using 
the switch to cut the series windings in or out. 


The Westinghouse Electric & Mfg. Co. 


Address nearest District Office 


Atlanta Buffalo i ” Cleveland ' Detroit New Orleans Pittsburg l San Francisco 
Baltimore ~ Chicago ut te ; Los Angeles New York St, Louis Seattle 
Boston Cincinnati Minneapolis | Philadelphia Salt Lake City Syracuse 


Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: . & O. Braniff * Co., City of Mexico 


Simplicity of Operation 


is a marked characteristic: 
two simple adjustments, 
both within the compre- 
hension of the ordinary 
fireman, control the whole 
action of the stoker, forcing, 
checking or banking the 
fire at will. 


19,000 H. P. of Roney Stokers on second fioor of boiler room, 74th St. Power Station 
Interborough Rapid Transit Co., New York 


The Westinghouse Machine Co. 


Designers and Builders of Steam Turbines, Steam Engines, Gas Engines and The Roney Mechanical Stoker 
Address nearest sales office for information 


New York, 10 yoy d St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Building 
Boston, 131 State Cincinnati, Traction Building Philadelphia, N. American Building 
Baltimore, Continental Building Atlanta, Candler Building Denver, McPhee Building 
Cleveland, New England Building St. Louis, Chemical Building San Francisco, Hunt, Mirk & Co. 


December 29, 1906 


Crescent Rubber Insulated 


WIRES and 
CABLES 


- National Code Standard 
‘|| es aca CrescentInsulated 
BIRA =) J -Wire ana Cable Co. 
aA, New York Office, 53 Barclay St. 


Main Office and Factory 
Trenton, N. J. 


SEAMLESS LR i INSULATED qt 
PAPER INSULATED, LEAD ENCASED {WIRE & CABLE 


WATERBURY COMPANY 


Chicago, Ill. New or Odiain, La. 
69 SOUTH STREET NEW YORK 


Pitteburg, Pa. San Francisco, Cal 


Lead Incased Cables 


ELECTRICAL REVIEW. 


Vol. 49—No. 26- 


- 


Store Lighting| | 
CLUSTER SHOW CASE 
REFLECTORS REFLECTORS © 


The most satis- for lighting all 
factory fixtures Styles of sh w- 
for store lighting. cases. Used in 
Give strong, even many of the finest 
light at minimum stores in the 
expense. country. 
FRINK’S SPECIAL PATENT WINDOW REFLECTOR 
The only perfect light for show windows. Installed in hundreds of the best stores 
CATALOGUE AND ESTIMATES FREE 


I. P. Brink, 551 Pearl St., New York 


i NOTED FOR ITS GREAT DURABILITY (O 
iN (The spot is our registered trad j 


SAMSON 
SPOT CORD 


's made of Extra Quality Stock, 
Hard, Smooth Braid, thoroughly 
water- proofed, giving minimum 
ab-asion, maximum wear. It 
stands all sorts of weather. 

Send for Samples and Prices. 


SAMSON CORDAGE WORKS, - BOSTON, mass. ff 


Galvanized Telegraph 
Were 


Sohn A. Roebling’s Sous CoO., Trenton, N. J. 


NEW YORK 
UAKLAND, Cal. 


AGENCIES AND BRANCHES: 


“0, K.” WEATHER- PROOF 
SLOW-BURNING WEATHER- 
PROOF, AND IDEAL WIRE 


PRICES AND SAMPLES ON APPLICATION 


PHILLIPS INSULATED WIRE COMPANY 


Office and Factory, PAWTUCKET, R. I. 


mee a Grade Quality 


ELECTRICALLY AND MECHANICALLY BETTER 
ir wi i . THAN ANY OTHER WIRE MADE 
W Få ba 
Gc SE ULAR Pi 
ae Ra N he AS CA 


Weather-Proof 

K i Siow Burning 
Weather-Proof 
3 a À Slow-Burning Wire 


National Electrical Code Standard 


Collyer Insulated Wire & 


CHICAGO 
LOS ANGELES 


Cable Company, rioneisia | 


CLEVELAND 
PORTLAND, Ore. 


ATLANTA 
SEATTLE 


FeBURG, PA. 


| READ THIS 


We CANNOT ADVERTISE 
all our goods here, but 
will send Catalogues and 
circulars FREE FOR THE 
ASKINC. 


J, H. BUNNELL 


e TEAR tA 


& C0., Inc. 


” 20 Park Place, New York 
= MANUFACTURERS OF 
BARE Sranaz TELEGRAPH INSTRUMENTS, 


ELECTRICAL APPARATUS AND 
SU as 


agp re. Co. 


K 246 OUMMER Š 7. Bosror, MASS. 
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